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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOHCl

AD-2B1 854
COLUMBIA UNIV NEW YORK

RESEARCH AND DEVELOPHEN! WITH RESPECT TO HEAT
TRANSFER IN QUENCHING. (U)

DESCR,PTIVE NOTE: FINAL REPTo. 16 DEC SS-15 DEC 61.
JUL 62 S3P PASCHKIS oVe ISTOLZoGEORGE

JR.;
REPTo NO. 1540 6
CONTRACT: 0430 0690RD1621
PROJ: 599-1-00q
MONITOR: AROD 1540 6

UNCLASSIFIED REPORT

DESCRIPTORS: *COOLINGP *HEAT TRANSFER# OSILVER, eSTEEL#
BOILING. FILM BOILINGo NUCLEATE BOILING. OSCILLOGRAPHSo
PLATING. PROCESSING, SURFACES, TEMPEPLYUREo TEST
EQUIPMENT o THERMOCOUPLES, THERMODYNAMICS (U)

THE DETERMINATION OF HEAT TRANSFER COEFFICIENTS OF
STEEL AND AG FROM EXPERIMENTS UNDER CONTROLLED
CONDITIONS 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 OSCILLOGRAM READER. FROM
THESE COOLING CURVES, SURFACE HEAT FLUX AND SURFACE
TiMPERATURE WERE COMPUTED AS FUNCTION OF TIME.
NUMERICAL TECHNIQUES DEVELOPED FOR THIS PURPOSE AND
PROGRAMMED FOR A DIGITAL COMPUTER WERE EMPLOYED.
RESULTS ARE REPORTED AS HEAT FLUX OR HEAT TRANSFER
COEFFICIENT VS. SURFACE TEMPERATURE. (AUTHOR)
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOHCI

AD-2B2 362
CALIFORNIA INST OF TECH PASADENA W M KECK LAB OF
ENGINEERING MATERIALS

RAPID QUENCHING OF LIQUID ALLOYS IU)

JUL 62 IV DUWEZoPOLIWILLENS*RoHo
REPTo NO* TR7
CONTRACT: NONR22030

UNCLASSIFIED REPORT

DESCRIPTORS: *ALLOYS9 *LIQUID METALS. CHROMIUMo COOLING*
CRYSTAL STRUCTURE, DESIGN, EJECTION, FOILS, NELTING,
PHASE STUDIES, PRESSURE, SHOCK TUBES fU)

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.
1AUTHOR) (U}

UNCLASSIFIED /ZOHCI
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AD-Z82 83b
AERONAUTICAL SYSTEMS DIV WRIGHT-PATTERSON AFB OHIO

A STUDY OF QUENCH HARDENING IN PLATINUM AND GOLD (U)

MAY 62 IV GEGEL9HAROLD LOUIS:
REPT. NO. TDR62 329
MONITOR: ASO TDR62 329

UNCLASSIFIED REPORT

DESCRIPTORS: eGOLD. *PLATINUM, AGING (PHYSIOLOGY),
COOLING, CRYSTAL STRUCTURE, CRYSTALS, DEFORMATION.
HAHDENING, 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
10 TO THE STH POWER DEGREE C/SEC. THE BINLlNG
ENERGY FOR DIVACANCIES IN AU WAS ESTIMATED TO BE
APPROXIMATELY 0.28 EV, THE INFLUENCE OF INCREASED
QUENCHING SPEEDS IS TO INCREASE THE TEMPERATURE
RECOVERY RANGE FOR ISOCHRONAL RECOVERY. SIMILARLY,
FAST QUENCHING RATES CAUSED AN INCUBATION PERIOD IN
THE ISOTHERMAL AGING EXPERIMENTS FOR AU. NO

INCUBATION PERIOD WAS OBSERVED FOR PT. THE
INCUBATION PERIOD IS ATTRIBUTED TO THE TIME NECESSARY

TO DEVELOP VACANCY COMPLEXES WHICH HAVE THE
APPROPRIATE GEOMETRY TO INFLUENCE THE YIELD STRENGTH.
THE ACTIVATION ENERGY FOR RECOVERY IN THE QUENCH-
HARDENED PT WAS DETERMINED TO BE 1.93 EV, WHICH IS
LESS THAN THE ACTIVA ION ENERGY FOR SELF-DIFFUSION*
IT WAS OBSERVED TO BE APPROXIMATELY EQUAL TO THE
SvM GF THE CONSTRICTION ENERGIES FOR SCREW AND EDGE
DISLOCATIONS. THE ACTIVATION ENERGY FOR AU IS
GREATER THAN THAT FOR SELF-DIFFUSION, TWO DISTINCT
HARDENING MECHANISMS EXIST FOR PT AND AU WHEN THE
VALUES OF THE ACTIVATION ENERGY FOR RECOVERY ARE
TAKEN INTO ACCOUNT. THE HARDENING MECHANISM FOR
AU IS THOUGHT TO BE DUE TO THE INTER CTION OF
DISLOCATIONS WITH EXTENDED SESSILE DISLOCATIONS.
(AUTHOR) (U)
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OOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOMCI

AU-28' 409
ELECTRO-OPTICAL SYSTEMS INC PASADENA CALIF

INVESTIGATION OF THE EFFECT OF ULTRA-RAPID QUENCHING
ON METALLIC SYSTEMS, INCLUDING BERYLLIUM ALLOYS (U)

JUN 62 IV JORDANoCol
REPT. NO. TDR62 18116S0
CONTRACT: AF33 616 8011
MONITOR: ASO TDR62 161

UNCLASSIFIED REPORT

DESCRIPTORS: OALLOYS, oBERYLLIUM ALLOYS% ALUMINUM
ALLOYS, COOLING, COPPER ALLOYS, HYDRIDES, MATERIALS,
NICKEL ALLOYS, OXIDESt PHASE STUDIES, SCANDIUMe SILICON
ALLOYS, TEST EQUIPMENT, TESTS# ZINC ALLOYS (U!

INWESTIGATvOi Of THE EFFECT OF ULTRA RAPID
QUENCHING ON 8 BERYLLIUM ALLOY SYSTEMS.

UI
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMCI

AD-289 325
!LLIN.3IS UNIV URBANA

THE DIFFUSION OF SINGLE AND DIVACANCIES IN QUENCHED
GOLD (U)

JUL 62 IV DE JONGM.IKOEHLERoJ*S.I
REPT. NO. TR3
CONTRACT: NONRI83426

UNCLASSIFIED REPORT

DESCRIPTORS: 6GOLD. COOLINGs CRYSTAL LATTICESo CRYSTAL
STRUCTURE, DEFORMATION. DIFFUSION, ELECTRICAL
PROPERTIES, ENERGY, HEAT TREATMENT, MATHEMATICAL
ANALYSIS, THEORY lUl

ENERGIES Of FORMATION AND NOTION Of VACANCIES AND
DIVACANCIES IN QUENCHED GOLD.
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AD-40O0 501
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON API OHIO

KINETIC AND rEOMETRIC CHARACTERISTICS Or MARTENSITE
CONVERSION IN AN IRON-NICKEL-MANGANIC ALLOY fV)

FEB 6.3 IV BLANTER*M@YE*INOVICHKOVPtVol
REPT9 NO. TT' 62 1760

UNCLASSIFIED REPORT

DESCRIPTORS; *PHOTOGRAPHIC PROCESSORS, 'MARTENSITE,
*PHASE STUDIES, CRYSTAL GROWTH, CRYSTALS9
EXPERIMENTAL DATA, GRAIN STRUCTURESIMETALLURGYI,
HEAT TREATMENT, IRON ALLOYS, 14ANGANESE ALLOYS*

" ATMENATICAL ANALYSIS, MATHEMATICAL MODELS, NICKEL
ALLOYS, NUCLEATION, QUENCHINGICOOLING)o
TEMPERATURE, THEORY, TIME, TRANSFORMATIONS,
TRANSITION TEMPERATURE fU)

1DENTIFIERS: *TERNARY SYSTEMS (Ul

TRANSLATION OF FOREIGN RESEARCH: KINETIC AND
GEOMETRIC CHARACTERISTICS OF MARTENSITE CONVERSION IN
AN IRON-NICKEL-MANGANESE ALLOY. (M)
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AD-4O0 505
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB OHIO

TO DETEHINE THE ENERGY OF FORMATION OF VACANCIES IN
SILVER 

EUl

FEB 63 IV OVCHARENKOO.oi,
REPT. NO. TT 63 124

UNCLASSIFIED REPORT

DESCRIPTORS: *SILVER9 ALUMINUM, COPPER, DIFFUSION, GOLD,
HEAT OF FORMATION, HEAT TREATMENT, OXYGEN, PLATINUM,
QUENCHING (COOLING)o RESISTANCE (ELECTRICAL)o THERMAL
DIFFUSION 

(U)

TRANSLATION OF FOREIGN RESEARCH: ENERGY OF FORMATION AND
ENERGY OF ACTIVATION IN DISLOCATION OF VACANCIES IN
SILVER.
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AD-QO '66
LOCKHEED MISSILES AND SPACE CO SUNNYVALE CALIF

BERYLLIUM: AN ANNOTATED BIBLIOGRAPHY, JULY -

SEPTEMBER 1962. SUPPLEMENT I1 lUl

DESCRIPTIVE NOTE: OMP. BY JACK Be
APR 63 69P

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: *BERYLLIUM% WELDING, INTERMETALLIC
COMPOUNDSo BERYLLIUM ALLOYS, ABSTRACTSo ZIRCONIUM
ALLOYS, TITANIUM ALLOYS, SOLDERING ALLOYS, PATENTS,
QUENCHING (COOLING), TELLURIUM ALLOYS# ANTIMONY ALLOYSt
TEST METHODS, MAGNESIUM ALLOYS, GAMMA RAYS*
SPECTROSCOPY, CHEMISTRY, MECHANICAL PROPERTIES,
SANDWICH PANELSo ANALYSIS, CHEMICAL ANALYSIS, OXIDES,

SULPHUR, BERYLLIUM COMPOUNDS, CRYSTAL STRUCTURE,
EXTRUSIONS, MANUFACTURING METHODS@ MECHANICAL WORKING,

POWDER ME7ALLURGYs PROCESSING, CORROSION, BONDING,
SHEETS, BIBLIOGRAPHIES (U)

THE ANNOTATED BIBLIOGRAPHY COVERS PUBLICATIONS
RELEASED DURING THE THIRD QUARTER OF 1962o
CITATIONS ARE ARRANGED ALPHABETICALLY BY AUTHOR
UNDER THE BROAD SUBJECT HEADINGS OF ALLOYSI
ANALYSIE2 APPLICATIONS1 BIBLIOGRAPHIESi
COMPOUNDS; CORROSIONI FABRICATION TECHNIQUES1
JOINING; MINERALOGY) OXIDES; POWDER
METALLURGY AND CASTINGI PROCESSING)
PROPERTIES; AND MISCELLANEOUS. REFERENCE TO
THE USE OF BERYLLIUM IN FUELS, NUCLEAR REACTOR
APPLICATIONS, EFFECTS OF RADIATION, AND CU-BE
ALLOYS HAVE BEEN OMITTED. THE RESOURCES OF
LOCKHEED MISSILES AND SPACE COMPANY
TECHNICAL INFORMATION CENTER WERE UTILIZED IN
THE PREPARATION OF THE BIBLIOGRAPHY. (AUTHOR)

fUl
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AD-4O5 821
GENERAL ELECTRIC CO SCHENECTADY N Y

PEST REACTIONS IN INTERMETALLIC COMPOUNDS. I* GRAIN
BOUNDARY HARDENING IN NIGA. (U)

DESCRIPTIVE NOTE: FINAL REPT. FEB 62-FEB 63,
APR 63 37P SEYBOLToAU*;WESTBROOKsJ*H.|

MONITOR: ASO TDR63 309 PI

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPORT ON REFRACTORY INORGANIC
NONMETALLIC MATERIALS*

DESCRIPTORS: oINTERMETALLIC COMPOUNDS, *NICKEL
ALLOYS, *GALLIUM ALLOYS, HIGH TEMPERATURE
RESEARCH# OXYGEN, NITROGEN, IMPURITIES, HARD
NESSt CONTROLLED ATMOSPHERES* COOLING, QUENCH
ING (COOLING)t AGING IMATERIALS), HEAT TREAT
MENT, PENETRATIONt MICROSTRUCTURE, CRYSTAL
LATTICES, DENSITY, HEAT OF FORMATION# HEAT OF
REACTION. DIFFUSION, MATHEMATICAL ANALYSIS,
CRYSTAL LATTICE DEFECTS, OXIDATION, BRITTLENESS. (U)
IDENTIFIERS: PEST REACTIONS, CSCL STRUCTURE
COMPOUNDSo MICROHARDNESS, (U)

THE PHENOMENON OF GRAIN BOUNDARY HARDENING HAS BEEN
EXPLORED FOR THE CSCL STRUCTURE INTERMETAL LIC
COMPOUND NIGAo NIGA HAS A HOMOGENEITY RANGE
OF A FEW PERCENT AND IT WAS POSSIBLE TO EXAMINE T4E
EFFECT OF STOICHIOMETRY UPON THE GRAIN BOUND ARY
HARDENING DUE TO PREFERENTIAL OXYGEN DIF FUSION DOWN
GRAIN BOUNDARIES, WHILE SOME GRAIN HARDENING WAS
NOTICEABLE JUST BELOW SO GA, THE EFFECT WAS MUCH
LESS PRONOUNCED THAN AT S2% GA. IT WAS POSSIBLE
TO ESTIMATE BOTH BULK -ISION AND GRAIN BOUNDARY
DIFFUSION RATES FOR OXYGEN. THE RESULTS SUGGEST
THAT HARDENING IS DUE TO LATTICE DISTORTIONS WHICH

ARISE FROM THE FORMA TION OF A GA-O COMPLEX*
(AUTHORI IU)

9
UNCLASSIFIED /ZOHC1



UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO@ /ZOHCI

AD-OS 898
AEROJET-GENERAL CORP AZUSA CALIF

STRESS-CORROSION CRACKIG OF HIGH-STRENGTH
ALLOYS. fUl

DESCRIPTIVE NOTE: QUARTERLY PROGRESS REPT. NO* 9s 1 JAN-
31 MAR 63,

MAY 63 IV SETTERLUNDoReBe;
REPT. NO* 0414 01 9
CONTRACT: DAO4 q9SORO3069

UNCLASSIFIED REPORT

DESCRIPTORS: *TITANIUM ALLOYS# 6STEEL. *COR
ROSIONt *HEAT RESISTANT METALS AND ALLOYS.

ALUMINUM ALLOYS, VANADIUM ALLOYS. NICKEL
ALLOYS, COBALT ALLOYS, HEAT TREATMENT,
QUENCHING (COOLING)o AGING (MATERIALS)o
WELDING, COLD WORKING. ROCKET CASES, TESTSo
TEST METHODS, CONTROLLED ATMOSPHERES# PROTECTIVE
TREATMENTS, COATINGS@ HARDNESS, TENSILE
PROPERTIES, FRACTOGRAPHY, FRACTURE (MECHANICS)#
FATIGUE (MECHANICS). EXPERIMENTAL DATA*
STRESSES* (U)
IDENTIFIERS: 20S NICKEL MARAGING STEEL, 18S NICKEL
MARAGING STEEL. VASCOJET 1000 STEEL. (U)

TEST RESULTS SHOWED THAT, UNDER ALL THE TEST
CONDITIONS OF THIS PROGRAM, THE 6A1-4V TITANIUM
ALLOY IS IMMUNE TO STRESS-CORROSION CRACKING IN THE
ANNEALEDo QUENCHED-AND-AGED, AND AS-WELDED
CONDITIONS. THE 20X-NICKEL GRADE OF MARAGING
STEEL WAS FOUND TO BE HIGHLY SUSCEPTIBLE TO STRESS-
CORROSION CRACKING IN THE ANNEALED-AND AGED
CONDITION. THIS SAME ALLOY. WHEN COLD WORKED 50 TO
751 BEFORE AGING, WAS FOUND TO BE ONLY MILDLY

SUSCEPTIBLE TO STRESS-CORROSION CRACKING. THE MOST
FAVORABLE MECHANICAL PROPER TIES WERE ATTAINED AFTER
SOS COLD REDUCTION AND SUBSEQUENT AGING. THE
WELDED-AND-AGED ALLOY WAS FOUND TO BE EXTREMELY
SUSCEPTIBLE TO STRESS CORROSION CRACKING IN THE WELD-
HEAT-AFFECTED ZONE. THE IS-NICKEL GRADE OF
MARAGING STEEL WAS ALSO FOUND TO BE SUSCEPTIBLE TO
STRESS-CORROSION CRACKING, WHICH WAS FOUND TO OCCUR
MORE RAPIDLY IN THE ANNEALED-AND-AGED MATERIAL THAN
IN THE SOS COLD-WORKED-AND-AGED MATERIAL.
(AUTHOR) (U)
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AD-Q07 363
WATERTOWN ARSENAL LABS MASS

AUSTENITIC DECOMPOSITION IN WELDING STEEL, lU)

MAR 63 33P DOANDREAoMARK Me ,JRoi

MONITOR: WAL TR3ZO

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: MASTER'S THESIS. REPORT ON
MATERIALS FOR ARMY WEAPONS AND COMBAT MOBILITY.

DESCRIPTORS: OWELDING@ OSTEELt OMETALLOGRAPHY,
MICROSTRUCTUREs HARDNESS, GRAIN STRUCTURES (METALLURGY),
HEAT TREATMENT, EXPERIMENTAL DATA, COOLING, TOUGHNESS,
LOW TEMPERATURE RESEARCH, IMPACT SHOCK, BAINITE, THERMAL
EXPANSION, AUSTENITE, WELDING lUl
IDENTIFIERS: AISI q3qo STEEL (U)

A TIME-TEMPERATURE CONTROLLER WAS USED IN
CONJUNCTION WITH A DILATOMETER TO STUDY THE
TRANSFORMATIONAL BEHAVIOR OF WELD HEAT-AFFECTED ZONE
AUSTENITE UPON COOLING FROM A 1700 F PEAK TEN
PERATURE. CONTINUOUS-COOLING TRANSFORMATION
DIAGRAMS WERE MADE IN THIS WAY OF AISI q34O STEEL
INITIALLY QUENCHED-AND-TEMPERED TO 54 AND 44 RC
HARDNESS LEVELS* A CHARACTERISTIC GROWTH CURVE FOR
AN ISOTHERMAL BAINITE TRANSFORMATION WAS DETERMINED
DILATOMETRICALLY& THE AMOUNT OF AUSTENITE RETAINED
AT ROOM TEMPERATURE WAS FOUND TO INCREASE AND THEN
DECREASE DURING THE BAINITE RAPID-REACTION PERIOD.
IMPACT TESTS INDICATED THAT RETAINED AUSTENITE IN
THE AMOUNTS PRESENT WAS NOT NECESSARILY DELETERIOUS
TO NOTCH TOUGHNESS* A LIMITED ARC-WELDING STUDY
WAS MADE AND COMPARED WITH THE TIME-TEMPERATURE
CONTROLLER WORK, (AUTHOR) lU)

11
UNCLASSIFIED ,ZOMC1

i



UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOO /ZOHCI

AD-40B 483
ARIZONA UNIV TUCSON

IMPERFECTIONS IN METALS. |U)

DESCRIPTIVE NOTE: FINAL REPT& I JAN 60"31 DEC 62t
JAN 63 13P TOMIZUKAoCsTs;

CONTRACT: AF99 638 790
MONITOR: AFOSR 1614

UNCLASSIFIED REPORT

DESCRIPTORS: 10ALLOYS9 CRYSTAL LATTICE DE
FECTS)t (*METALS# CRYSTAL LAT7ICE DEFECTS)o
HIGH PRESSURE RESEARCHo DIFFUSION, HYDRO STATIC
PRESSURE. HEAT OF ACTIVATION, INTERNAL FRICTIONP
MEASUREMENTo TRACER STUDIES, QUENCH ING
(COOLING), COPPER, SINGLE CRYSTALS, IMPURI
TIES# MERCURY, SELENIUM, BRASS, COPPER ALLOYS.
ZINC ALLOYS, SILLOYS, ZINC. GOLDo PLATI NUN,
HIGH TEMPERATURE RESEARCH* MAGNETIC PROPERTIESe

(U)

IDENTIFIERS: 1963, VACANCIES. (U)

DIFFUSION IN PURE NOBLE METALS UNDER HYDROSTATIC PRESSURE
DIFFUSION AS A FUNCTION OF TEMPERATURE% INTERNAL FRICTION IN
ALPHA BRASS; TRACER DIFFUSION STUDIESI ACTIVATION VOLUME OF
A VACANCY.

12
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AD-409 729
CALIFORNIA INST OF TECH PASADENA W M KECK LAB OF
ENGINEERING MATERIALS

DEFECTS IN ALUMINUM QUENCHED FROM THE LIQUID STATE@
(U)

MAY 63 LqP THOMAS9G.tWILLENSsAND ReHol
CONTRACT: NONRZ2030

UNCLASSIFIED REPORT

DESCRIPTORS: (eALUMINUM, QUENCHING ICOOLING))o
(*CRYSTAL LATTICE DEFECTS, ALUMINUA), 16QUENCH
ING ICOOLING)s ALUMINUM), LIQUID METALS,
LIQUIDS, STRESSES, ENTROPY, EQUATIONS, ELEC
TRON MICROSCOPYt CRYSTAL LATTICES. (U)
IDENTIFIERS: 1963. (U)

HIGH PURITY ALUMINUM WAS QUENCHED FROM THE LIQUID
STATE AND SPECIMENS WERE EXAMINED BY TRANSMISSION
ELECTRON MICROSCOPY* VERY HIGH DEN SITIES OF
DEFECTS IN THE FORM OF PERFECT LOOPS, IMPERFECT
LOOPS, AND SMALL BLACK SPOTS WERE 0 SERVED. THE
VACANCY CONCENTRATION, AS DEDUCED FROM THE NUMBER AND
SIZE OF DEFECTS, INCREASE WITH INCREASING TEMPERATURE
AT A MUCH SLOWER RATE IN THE LIQUID THAN IN THE

SOLID. BOTH THE VACANCY FORMATION ENERGY AND THE
ENTROPY FACTOR APPEAR TO BE CONSIDERABLY REDUCED
ABOVE THE MELTING POINT. ALSO, A DISCONTINUITY IN
THE VACANCY CONCENTRATION IS OBSERVED AT THE MELTING
POINT* (AUTHOR) (U)
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AD-41o 100
MASSACHUSETTS INST OF TECH CAMBRIDGE LAS FOR INSULATION
RESEARCH

IONIC CONDUCTIVITY IN KCL-KBR MIXED SINGLE
CRYSTALS, (U|

MAY 63 2'P

REPT. NO* TRISO

CONTRACT: AF19 60q 8q83

UNCLASSIFIED REPORT

DESCRIPTORS: (0IONS, ELECTRICAL CONDUCTANCE)*
(*SINGLE CRYSTALS, MIXTURES)o (*CHLORIDES,
BROMIDES), CHEMICAL PROPERTIESo HEATING, HEAT
OF ACTIVATION, QUENCHING (COOLING), CRYSTAL
LATTICE DEFECTS# IMPURITIESt SYMMETRY (CRYSTAL
LOGRAPHY), THEORY, MEASUREMENT, TABLES, PREP
ARATION, EXPERIMENTAL DATA. (U)
IDENTIFIERS; 1963t CHEMICAL COMPOSITION, IONIC
CONDUCTIVITY. (Ul

THE IONIC CONDUCTIVITI OF KCL-KBR MIXED SINGLE
CRYSTALS AS A FUNCTION OF THE COMPOSITION AND THERMAL
TREATMENT OF THE SAMPLES HAS BEEN STUDIED* THE
INTRINSIC ACTIVATION ENERGY MINIMIZED AT THE
COMPOSITION SO/SO HOLE I KCL-KBRs WHILE THE
INTRINSIC CONDUCTIVITY REACHED A MAXIMUM AT 67/33
MOLE S KBR-KCLo QUENCHING INCREASED
EXTRINSIC CONDUCTIVITY OVER THAT OF ANNEALED SAMPLES
EXCEPT IN COMPOSITIONS NEAR 50/50 MOLE % KCL"
KBRo WHERE IT DECREASED EXTRINSIC CONDUCTIVITY.
IT ALSO SLIGHTLY INCREASED INTRINSIC CONDUCTIVITY
IN ALL COMPOSITIONS. THESE EFFECTS ARE EXPLAINED
IN TERMS OF STRUCTURAL DEFECTS AND IMPURITIES.
(AUTHOR) (U)

1UUNCLASSIFIED /ZOHCI
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AD-41O 593
lIT RESEARCH INST CHICAGO ILL

A STUDY OF THE TI-ZR-O SYSTEM* (U)

DESCRIPTIVE NOTE: REPT. FOR 15 MAR 60-30 APR 62,
JUN 63 38P DOMAGALABY RsFe

REPT. NO. 219q 11
CONTRACT: AF33 616 707A
PROJ: 7022
TASK: 7022 02
MONITOR: ARL 63 1o

UNCLASSIFIED REPORT

DESCRIPTORS: ('ALLOYS, PHASE STUDIES),
(*TITANIUM ALLOYS. PHASE STUDIES), ('ZIRCONIUM
COMPOUNDS, DIOXIDES), ('TITANIUM COMPOUNDS,
OXIDES). OXYGEN, TITANIUM, ZIRCONIUM,
MELTING, HEAT TREATMENT, METALLY, QUENCHING
(COOLING)o HIGH TEMPERATURE RESEARCH, X-RAY
DIFFRACTION ANALYSIS, HARDNESS, CHEMICAL ANALYSIS,
MICROSTRUCTURE, IU)
IDENTIFIERS: 1963o fU)

PHASE RELATIONSHIPS ALONG THE VERTICAL SECTION FROM
TI TO ZRO2 AND FROM TIO TO ZRO2 WERE

INVESTIGATED IN THE TI-ZR-O SYSTEM* ARC
MELTED ALLOYS WERE PREPARED USING HIGH-PURITY INGREDI
ENTS. SAMPLES WERE ANNEALED, QUENCHED AND
SUBJECTED TO METALLOGRAPHIC PREPARATION AND STUDY*
A CURSORY MELTING POINT-COMPOSITION STUDY WAS
CONDUCTED. APPROXIMATELY 390 DUPLICATE HEAAT"
TREATED SPECIMENS WERE FORWARDED TO ARL FOR
CORRELATIVE WORK. IAUTHOR) (U)

15UNCLASSIFIED /ZOHC1
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UNCLASSIFIRED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOIICI

AD-411I 781

AUBURN RESEARCH FOUNDATION 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 to lul

DESCRIPTIVE NOTE: FINAL TECHNICAL REPT. NO. 2t
MAY 63 12P MAYNORoHAL WolMUELLERp

RICHARD Eel
CONTRACT: DA-O1-009-ORD-89

UNCLASSIFIED REPORT

DESCRIPTORS: (oSTEEL9 FRACTURE (MECHANICS)),
(OFRACTOGRAPHY, STEEL1, THICKNESS& H4EAT
TREATMENT, TEMPERATURE, TRANSITION TEMPERATURE,
TOUGHNESS, SHEETS, BRITTLENESS, GUENC"ING
(COOLING). DUCTILITY. fU)

IDENTIFIERS: 1963s H11 STEEL. I U.)

FRACTURE APPEARANCE TRANSITION TEMPERATURE# Of
H-I1 STEEL WAS OBSERVED TO DECREASE NON LINEARLY
WITH DECREASING SHEET THICKNESS FOR YIELD STRENGTHS
OF APPROXIMATELY 160, 200 AND 240 KSIs THE EFFECT
OF DECREASING SHEET THICKNESS WAS RELATIVELY MORE
PRONOUNCED IN DEPRESSING FAT? THAN WAS THE EFFECT
OF INCREASING TEMPERING TEMPERATURE@ PHENOMENA
CONSISTING OF GROSS PIN-HOLE DEFORMATION OR SEARING
FAILURE, RUPTURE THROUGH THE PIN-HOLE AREA, FORMATION
OF STEPS OF FLAT FRACTURE AND ASYMMETRICAL FRACTURE
TOPOGRAPHY, FREQUENTLY WERE OBSERVED FOR FRACTURE
TOUGHNESS SPECIMENS OF 160-KSI YIELD STRENGTH.
(AUTHORI 1U)

UNCLASSIFIED /ZOHCI



UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOHCl

AD-22 662
CONNECTICUT UNIV STORRS

METALLURGICAL FACTORS INFLUENCING THE MAGNETIC
ANALYSIS OF SURF.CE HARDENED AND TEMPERED STEELo |U)

DESCRIPTIVE NOTE: FINAL PROGRESS REPT,,
OCT 63 1qP BARTHOLOMEWEDWARD Le ,JRo.

CONTRACT: DA19 020AMC0233

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: l*STEELs MAGNETIC PROPERTIESIs (eAUSTENITEs
MAGNETIC PROPERTIES), 1eMARTENSITE, MAGNETIC
PROPERTIES), STRESSES, SURFACES, HARDENING. CARBON.
CARBIDES, IRON COMPOUNDS, DISTRIBUTION. QUENCHING
ICOOLING), HEAT TREATMENT, MICROSTRUCTURE, ELECTRON
MICROSCOPY, SURFACE PROPERTIES IU)
IDENTIFIERS: 1963, H-8620 STEEL, RESIDUAL STRESSES#
CASE HARDENING, TEMPERING (U)

AN ELECTRON MICROSCOPE STUDY OF MICROSTRUCTURAL
CHANGES INDUCED BY PROGRESSIVE TEMPERING OF
CARBURIZEDt OIL QUENCHED, REFRIGERATED 1-100 F)
AND UNREFRIGERATED 1/S - X 3/q - X 3/4 -IN. SPECIMENS
OF H-8620 STEEL SHOWED A SIGNIFICANT MAGNETIC
CHANGE TO ACCOMPANY THE APPEARANCE OF PERCARB|DES IN
MARTENSITE PLATES WHILE RETAINED AUSTENITE AND
RESIDUAL STRESS HAVE REMAINED UNCHANGED. RETAINED
AUSTENITE WAS FOUND TO INFLUENCE MAGNETIC
MEASUREMENTS. DISTRIBUTIONS FROM SURFACE INTO CORE
WERE DETERMINED FOR RETAINED AUSTENITE AND RESIDUAL
STRESS RESULTING FROM 1660 Fe 1 1/2 HOUR
CARBURIZING (SOILD) FOLLOWED BY OIL QUENCHING,
BRINE QUENCHING, OIL QUENCHING AND REFRIGERATING AT -

100 F, AND LIQUID NITROGEN QUENCHING FOR BOTH 1/8
AND 1/q - IN. THICK SPECIMENS. ALL ATTEMPTS TO
EFFECT RESIDUAL STRESS RELAXATION BY EXPOSURE TO A
MAGNETIC FIELD WERE UNSUCCESSFUL. (AUTHORI (U)

17
UNCLASSIFIED /ZOIICl

. . .............



UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOHCI

AD-q23 251
ROCK ISLAND ARSENAL iLL

EXPERIMENTAL MEAT TREATMENT OF M-60 MACHINE GUN
BOLTS, (U)

AUG 63 ZIP GOETTSCH.Po E;
REPT. NO* RIA-63-2761

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE;

DESCRIPTORS: (*GUN COMPONENTSo STEEL), ('STEEL. PHYSICAL
PROPERTIES), MEAT TREATNENT. ALLOYS. QUENCHING
(COOLING), OILS* SALTS lU)

IDENTIFIERS: 19639 MACHINE GUN BOLTS. M-60 GUNS lU)

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 STEEL* ACCEPTABLE CASE
AND CORE PROPERTIES WERE OBTAINED WITH MINIMUM HEAT
TREAT DISTORT.ION BY QUENCHING THE SUBJECT BOLTS
DIRECT FROM A 1700 F GAS CARBURIZING TREATMENT INTO
A STILL SALT BATH AT 400 F. FOLLOWED BY -100 F
REFRIGERATING AND 360 F TEMPERING TREATMENTS.
COMPARATIVE LOW TEMPERATURE IMPACT DATA WERE
OBTAINED ON CARBURIZED $620 AND 9310 MATERIAL IN OIL
QUENCHED AND 400 F SALT QUENCHED CONDITIONS.
(AUTHOR) (U)

U 8
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOHC|

AD-23 736
BOEING SCIENTIFIC RESEARCH LABS SEATTLE WASH

THE MARTENSITIC TRANSFORMATION IN AN IRON : 16.6

PERCENT CHROMIUM : qeS PERCENT NICKEL ALLOY, (U)

AUG 63 27P BLACKBURNMARTIN Jo I
REPT* NOe I 82 0281
PROJ: 1 82 0Z1

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: ALSO AVAILABLE FROM THE AUTHOR.

DESCRIPTORS: (eMARTENSITE, TRANSFORMATIONS), ieIRON
ALLOYS, PHASE KTUDIES), CHROMIUM ALLOYS, NICKEL ALLOYS,

MICROSTRUCTURE, ELECTRON MICROSCOPY, HEAT TREATMENT.

QUENCHING (COOLING), COLD WORKING, DEFORMATION,
AUSTENITE, CRYSTAL LATTICES, SHEAR STRESSES, SYMMETRY

(CRYSTALLOGRAPHYI, CRYSTAL LATTICE DEFECTS IU)

IDENTIFIERS: (OMARTENSITE, TRANSFORMATIONS),
|ISRON ALLOYS, PHASE STUDIES), CHROMIUM ALLOYS,
NICKEL ALLOYS, MICROSTRUCTURE, ELECTRON
MICROSCOPY, HEAT TREATMENT, QUENCHING 0 COOLING,
COLD WORKING, DEFORMATION, AUSTENITEs CRYSTAL
LATTICES, SHEAR STRESSES,
SYMMETRY(CRYSTALLOGRAPHY)t CRYSTAL LATTICE
DEFECTS (Ul

TRANSMISSION ELECTRON MICROSCOPY WAS USED TO
STUDY THE PHASES AND MICROSTRUCTURAL COANGES PRODUCED
BY VARIOUS HEAT TREATMENTS IN AN FE : CR : NI
ALLOY. TWO TYPES OF MA9TENSITE WERE IDENTIFIED IN
THIS SYSTEMo NEEDLES OF B*C@C. ALPHA - MARTENSITE
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 M23C& IN THE BoCeC.
MATRIX. SOME FA3TORS CONTROLLING THE MARTENSITE
AND AUSTENITE IN THE MICROSTRUCTURE ARE DISCUSSED.
(AUTHOR) (U)
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UNCLASSIFED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOHCI

AD-423 607

UNITED STATES STEEL CORP PITTSBURGH PA

EVALUATION OF THE HARDENABILITY, TEMPERABILITY, AND
MECHANICAL PROPERTIES OF TEN SNI-CR-MO STEELSo (Ul

DESCRIPTIVE NOTE! PROGRESS REPT.,
SEP 63 IV MANGANELLOoSo Je IPORTERL*

FeI
REPTc NO* 511109 1
CONTRACT' NORSB886o
PROJ: %L 16 001 9#SR007 01 01
TASK: 853

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: 16STEELt MECHANICAL PROPERTIES)t (*METAL
PLATESt STEEL), HARDENING, SUBMARINE HULLS, HANGANESE,

CHROHIUM, MOLYBDENUM, VANADIUM, HEAT TREATMENT,
QUENCHING (COOLING), MARTENSITE, MICROSTRUCTURE,
BRITTLENESS, TOUGHNESS, AUSTENITE, CHEMICAL ANALYSIS,
FRACTURE (MECHANICS), NICKEL ALLOYS, CHROMIUM ALLOYS,
CHROMIUM ALLOYS, MOLYBDENUM ALLOYS, TEMPERATURE,
BAINITE, EXPERIMENTAL DATA fU|

IDENTIFIERS: 1963o HY-130/1S0 STEEL, SNI-CR-MO STEEL@
CHARPY V-NOTCH (U)

PREVIOUS STUDIES TO DEVELOP AN HY-1301150
SUBMARINE-HULL STEEL INDICATED THAT A QUENCHED AND
TEMPERED NI-CR-MO OR NI-CR-MO-V STEEL

CONTAINING ABOUT 55 NI APPEARED VERY PROMISING
FOR THIS APPLICATION. HOWEVER, THE HARDENABILITY
OF THE STEELS STUDIED WAS TOO LOW FOR 4-|Ne THICK
PLATES, AND THE TEMPERABILITY OF THE STEELS WITHOUT
VANADIUM WAS UNSATISFACTORY. THEREFORE, THE
EFFECTS OF VARIATIONS IN MANGANESE, CHROMIUMs
MOLYBDENUM, AND VANADIUM ON THE NARDENABILITY,
MECHANICAL PROPERTIES, AND TEMPERABILITY OF TEN
VACUUM-MELTED. VACUUM-CARBON-DEOXIDIZED SNI-CR-
MO STEELS WERE DETERMINED ON 1/2-INe THICK PLATES
THAT WERE WATER-QUENCHED FROM 1SO0 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 %-IN. THICK PLATE. IAUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOHCI

AD-423 811
UNITED SIATE STEEL CORP PITTSBURGH PA

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

DESCFIPTIVE NOTE: PROGRESS REPT.,
SEP 63 IV MANGANELLOSs Jo IPORTERLe

Fe ISITKOpRo Js I
REPTo NO* SIIIOS
CONTRACT: NOBS86SS O
PROJ: 4o 1B 001 8vSR007 01 01
TASK: 863

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*STEEL# QUENCHING (COOLING))o (OSUBMARINE
HULLS. METAL PLATES), (*QUENCHING (COOLING), METAL
PLATES), SIMULATION, MEC4ANICAL PROPERTIES,
MICROSTRUCTURE, THICKNESS, HEAT TREATMENT, HARDNESS,
COOLING, AIR COOLED, BLOWERS IU)
IDENTIFIERS: 1963, HY-SO STEEL (U)

BECAUSE THE PROPERTIES OF SUBMARINE-HULL STEELS
MUST BE DETERMINED IN PLATE THICKNESSES THROUGH q
IN., AND BECAUSE q-IN. 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 MIDTHICKNESS
OF WATER-QUENCHED -IN. THICK PLATES IN A LIGHT-GAGE
PLATE, PERFERABLY 1/2 IN. THICK. A CENTRIFUGAL-
BLOWER AND WIND-CHANNEL ARRANGEMENT WAS DEVISED THAT
COOLED 1/2-IN. THICK PLATES FROM 160 TO qoo 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-IN.
THICK PLATES OF MY-G0 STEEL, CUT FROM THE CENTER OF
A '-INo THICK PLATE AND BLOWER-COOLED AFTER
AUSTENITIZINGo WERE COMPARED WITH THOSE AT THE
MIDTHICKNESS OF THE 4-IN. THICK WATER-QUENCHED PLATE,
THE RESULTS INDICATED THAT THE BLOWER-COOLED PLATE
HAD COOLED ONLY SLIGHTLY SLOWER THAN THE MIDTHICKNESS
OF THE '-INCH-THICK PLATE. (AUTHOR) (U)

UNCLASSIFIED /ZoH¢C



UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCK CONTROL NO* /ZOHCI

AD-q23 812
UNITED STATES STEEL CORP PITTSBURGH PA

FEASIBILITY OF DEVELOPING AN HY-1002I0
WELDMENTo (U)

DESCRIPTIVE NOTE: QUARTERLY PROGRESS REPT. NO* to I
JUNE-30 SEP 63s

SEP 63 IV PORTERpL9 Fe IRATHBONEA. Me
IROLFESe T* |LESNEWICHA. I

REPT. NO* S20000 I
CONTRACT: NOBSB854O
PROJ: qO 18 002 8SSODso 000
TASK: 1567

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS! (eSTEELP WELDING), (*SUBMARINE HULLS. METAL
PLATES), (oWELOING, METAL PLATES), WELDS, MARTENSITE
(MATERIALS)o AGING (MECHANICS), TOUGHNESS, WELDING ROS,
BRITTLENESS, HOT WORKING, HEAT TREATMENT, QUENCHING
(COOLING)o FEASIBILITY STUDIES, METALLOGRAPHY. ELECTRON
MICROSCOPY, MICROSCOPY, ELECTRON DIFFRACTION ANALYSIS,X-RAY DIFFRACTION ANALYSIS, NICKEL ALLOYS, COBALT

ALLOYS, MOLYBDENUM ALLOYS, TITANIUM* ALUMINUM*
MOLYBDENUM, FRACTOGRAPHY, CHEMICAL ANALYSIS, HARDENINGo
MECHANICAL PROPERTIES, EXPERIMENTAL DATA (U)
IDENTIFIERS: 19639 NY-IO/200 STEELo MARAGING STEELe
CHARPY V-NOTCHt |SNI-SCO-NO STEEL, 12NI5G-3MO STEEL*
MY-8O STEEL IU)

BASE-METAL STUDIES WERE CONCENTRATED ON AN
EVALUATION OF THE POTENTIAL OF MARAGING STEELS AS
HYIO/21o BAASE METALS. THE RESULTS OBTAINED TO
DATE INDICATE THAT THE MARAGING STEELS, PARTICULARLY
IN I- TO 4-IN. THICK PLATES, EXHIBIT POORER NOTCH
TOUGHNESS THAN QUENCHED AND TEMPERED STEELS AT YIELD
STRENGTHS IN THE RANGE 150 TO 200 KSI THE
EMBRITTLEMENT CAUSING THE REOUC6D NOTCH TOUGHNESS IS
BEING INTENSIVELY INVESTIGATED. ALTHOUGH STUDIES
TO DETERMINE THE CAUSE AND ELIMINATION OF
EMBRITTLEMENT WILL BE CONTINUED, STUDIES ON QUENCHED
AND TEMPERED STEELS, ON STEELS STRENGTHENED BY A
COMBINATION OF CARBON MARTENSITE AND AGE HARDENING,
AND ON SPEDIAL PROCESSING TECHNIQUES SUCH AS
AUSFORMING AND RAPID HEAT TREATMENT WILL BE
ACCELERATED. IAUTHOR) |U)

22
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOHC1

AD-q23 513
UNITED STATES STEEL CORP PITTSBURGH PA

DEVELOPMENT OF AN HY-I30/IO WELOMENT. fU)

DESCRIPTIVE NOTE: QUARTERLY PROGRESS REPT. NO* t. I
JUNE'30 SEP 63s

SEP 63 IV PORTERL. F. IRATHSONE*Ao He
IROLFES. T. SLESNEWICHAs I

REPT. NO. CONTRACT
PROJ: 90 is 001 12,SR007 01 01
TASK: 853

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: ('STEEL, WELDING), ('SUBMARINE HULLS, METAL

PLATES), (*WELDING, METAL PLATESI, WELDS. WELDING RODS,
TOUGHNESS, FRACTURE IMECHANICS), COLD WORKING. MATERIAL
FORMING, MECHANICAL PROPERTIES, HARDENING, QUENCHING
(COOLING), HEAT TREATMENT, CHEMICAL ANALYSIS, BLOWERSt
AIR COOLED, EXPERIMENTAL DATA, NICKEL ALLOYS, CHROMIUM
ALLOYS, MOLYBDENUM ALLOYS, VANADIUM ALLOYS, MANGANESE,
SILICON, ALUMINUM, CARBON (Ul
IDENTIFIERS: 1963, HY-130/150 STEEL, HY-B0 STEEL,
CHARPY V-NOTCH, SNI-CR-MO STEEL (U)

BASE-METAL STUDIES OF A SERIES OF SNI'CR-MO
LABORATORY STEELS INDICATED THAT A SNI-O.7SMN-
O.5CRO.SMO-Oe7V STEEL EXHIBITED AN EXCELLENT
COMBINATION OF STRENGTH'AND TOUGHNESS, EXCELLENT
TEMPERING CHARACTERISTICSs AND ADEQUATE HARDENABIL|TY
FOR A '-IN. THICK WATER-QUENCHED PLATE. THE
RESULTS OF THESE LABORATORY STUDIES ARE SO
PROMISING THAT AN SO-TON HEAT OF THE AFOREMENTIONED
STEEL WILL BE PRODUCED DURING THE WEEK OF OCTOBER
7, 1963, 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 CONTINUED. (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOHCI

AD-429 142
UNITED STATES STEEL CORP MONROEVILLE PA

FEASIBILITY OF DEVELOPING AN HY-180i/210
WELDMENT. IU)

DESCRIPTIVE NOTE: QUARTERLY PROGRESS REPT. NO. 2. 1 OCT"
31 DEC 639

JAN 64 23P PORTER9L. Fe IRATHBONE.A, Me
IROLFE#S. To IDORSCHUK. Eo I

REPT. NO. AAS NPQ8
CONTRACT: NOBSBBS4O
PROJ: 40 18 002 I10SSOSO 000
TASK: 1567

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: I*SUBMARINE HULLS, METAL PLATES)@ I#STEELt
WELDS)# MATERIAL FORMING, TOUGHNESS, QUENCHING
(COOLING)t HEAT TREATMENT, AGING IMATERIALS), HARDENINGe
MARTENSITE, MICROSTRUCTURE. MECHANICAL PROPERTIES.
FEASIBILITY STUDIES, NICKEL ALLOYS, CHROMIUM ALLOYS,
MOLYBDENUM ALLOYS, VANADIUM ALLOYS lUl
IDENTIFIERS: 196qt HY-I80/210 STEEL, MARAGING
STEEL (U)

PRELIMINARY STUDIES ON LABORATORY AND PRODUCTION
EXPERIMENTAL MARAGING STEELS BEING CONSIDERED AS
HY-1B0/210 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 TOUGHNESS. 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 PROMISING. SEVERAL
NONCONVENTIONAL PROCESSING PROCEDURES ALSO APPEAR
PROMISING AS METHODS FOR INCREASING STRENGTH WITH
LITTLE OR NO LOSS IN NOTCH TOUGHNESS. (AUTHOR) IU)

24
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOHCI

AD-429 143
UNITED STATES STEEL CORP MONROEVILLE PA

SUBSTITUTION OF MANGANESE FOR NICKEL IN NI-CR-MO
STEELS* lU)

DESCRIPTIVE NOTE: PROGRESS REPT..
JAN 64 22P DABKOWSKItD. So IMANGANELLOt

So Jo IPORTERtL* FoI
REPT. NO. AAS NP36
CONTRACT: NOBSB854O
PROJ: '0 1 001 14 tSROO701 01
TASK: 853

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (eSUBMARINE HULLS. METAL PLATES). (*STEEL*
HARDENING)@ NICKEL ALLOYS, CHROMIUM ALLOYS, MOLYBDENUM
ALLOYS, MANGANESE, MECHANICAL PROPERTIES, QUENCHING
(COOLING), HEAT TREATMENT (U)

IDENTIFIERS: 1964, HY-130/150 STEEL (U|

A LABORATORY STUDY WAS INITIATED IN WHICH THE
MANGANESE CONTENT OF SIX NI-CR-MO STEELS WAS
INCREASED FROM 0.5 TO 3.05 AND THE NICKEL CONTENT
WAS DECREASED FROM 4.5 TO 0.53 TO MAINTAIN A
CALCULATED HARDENABILITY INDEX OF IS TO 20e THE
EVALUATION CONSISTED OF HARDENABILITY, MECHANICAL-
PROPERTY, AND TEMPERABILITY STUDIES ON WATER-QUENCHED
AND ON BLOWER-COOLED 1/2-INs-THICK PLATES OF THE SIX
VACUUM-MELTED, VACUUM-CARBONDEOXIDIZED MN-NI-
CR-MO STEELS. THE RESULTS SHOWED THAT THE
HARDENABILITY OF THE HIGHERMANGANESE STEELS 1190 TO
3.0% MN) WAS LESS THAN THAT PREDICTED FROM THE
CALCULATIONS, AND THE NOTCH TOUGHNESS OF THE WATER-
QUENCHED AND OF THE BLOWER-COOLED PLATES DECREASED
CONTINUOUSLY AS THE MANGANESE CONTENT INCREASED*

(AUTHOR) IU)

25
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZONCI

AD-'929 'I'7
UNITED STATES STEEL CORP MONROEVILLE PA

PRODUCTION AND PROPERTIES OF SNI-CR-OV STEEL.
PLATES, 1U)

JAN 6'9 IV MANGANELLO*S# Jo IPORTERLo
V. ;LOVEDAYGe Eel

CONTRACT: NOBSSS59fO
PROJ; 40 18 001 I6*SR007 01 01
TASK: 853

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*SUBMARINE HULLS. STEEL). 10STEELP
MATERIAL FORMING), MELTING, CASTING, RARE EARTHS,
ROLLING (METALLURGY), MECHANICAL PROPtRTIES, NICKEL
ALLOYS, CHROMIUM ALLOYS, MOLYBDENUM ALLOYS, VANADIUM
ALLOYS, HEAT TREATMENT# QUENCHING (COOLING), TENSILE
PROPERTIES; TOUGHNES, MICROSTRUCTURE, CHEMICAL ANALYSIU)
IDENTIFIERS: 196'41 SNImCR-MO-V STEEL# HY-130/:50
STEEL(U

AN 80-TO6, BASIC-ELECTRIC-FURNACEo FIVE-INGOT HEAT
OF A SNI-CR-NO-V STEEL CONSIDERED PROMISING
AS AN HY-130/150 STEEL WAS PRODUCED TO PROVIDE
MATERIAL FOR EVALUATION OF ITS SUITABILMT AS AN HY-
130/150 WELDMENT AND TO PROVIDE MATERIAL TO THE
MARINE LNGINEERING LABORATORY FOR AN EVALUATION
OF THE EFFECT OF THE ADDITION OF RARE EARTHS ON THE
PROPERTIES Of A BUBMARINE-HULL-TYPE STEEL HAVING A
MINIMUM YIELD STRENGTH OF 140O KSI. THE RESULTS OF
CHtE PRODUCTION AND PROPERTIES OF THE SNI-CR-MD'
V STEEL ARE SUMMARIZED. (AUTHOR) ful
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZONCI

AD-430 3S3
GENERAL DYNAMICS/FORT WORTH TEX

SURFACE TRANSFORMATIONS IN AN IMPACTED STEEL ROD*
fu)

JUL 43 20P POTTERRo D9 I
REPTo NOs ERR FW213
CONTRACT: AF33 657 112149

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (OSTEEL, TRANSFORMATIONS), (*IMIPACT SHOCK,
STEEL), MICROSTRUCTURE, MARTENSITE, ABLATION, SURFACES.
RODS# PLASTICITY, HARDNESS* HEATING, QUENCHING
(COOLING1, TIME IU)

IDENTIFIERS: 196%o. 103S STEELL, FERRITE IIRON) (U)

A SAE 103S STEL WAS IMPACTED ON ITS END# 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
MICROSTRUCTUREo (AUTHOR) (Ul
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOO /ZOHC1

AD-430 911
MANLABS INC CAMBRIDGE MASS

THERMOMECHANICAL TREATMENTS APPLIED TO ULTRAHIGH-
STRENGTH BAINITES. IU)

DESCRIPTIVE NOTE: PROGRESS REPT* NO* So IS OCT-15 DEC

63.
DEC 63 28P

CONTRACT: N600 19 59611

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (OSTEELo TRANSFORMATIONS), 10TOOL STEEL.
HARDENING), CHROMIUM ALLOYS. IRON ALLOYS, AUSTENITEs
BAINITE, MARTENSITE. HEAT TREATMENT, DEFORMATION.
MECHANICAL WORKING, TEMPERATURE, COLD WORKING. HOT
WORKING, QUENCHING (COOLING), CRYSTAL STRUCTURE*
MICROSTRUCTUREs CRYOGENICS, ELECTRON MICROSCOPY,
MICROSCOPY, X-RAY DIFFRACTION ANALYSIS# METALLOGRAPHYo
MECHANICAL PROPERTIES 1U)
IDENTIFIERS: 1963, HII STEEL* '3SO STEEL |U)

RETAINED AUSTENITE DETERMINATIONS WERE MADE IN
HII WHICH HAD BEEN SUBJECTED TO VARIOUS THERMAL AND
THERMOMECHANICAL TREATMENTS* IT WAS FOUND THAT UP
TO 35% AUSTENITE IS RETAINED WHEN BAINITE IS FORMED
AT SSO F FROM EITHER DEFORMED OR UNDEFORMED
AUSTENITE. FOR TEMPERING TEMPERATURES BELOW 1000
Fs RETAINED AUSTENITE HAS A CONSIDERABLE EFFECT ON
THE YIELD STRENGTH OF THE MIXED STRUCTURE. THE
INFLUENCE OF RETAINED AUSTENITE ON THE YIELD STRENGTH
IS NOT DIRECTLY PROPORTIONAL TO ITS VOLUME PERCENT.
(AUTHOR) fU)
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AD-432 999
MASSACHUSETTS INST OF TECH CAMBRIDGE

INVESTIGATION OF SOLIDIFICATION OF HIGH STRENGTHSTEEL CASTINGS. (U)

DESCRIPTIVE NOTE: INTERIM SUMMARY REPTe, 9 DEC 61-8
DEC 62o

DEC 63 SIP
CONTRACT: DA-i19"20-ORD-Sqq3
PROd: lA02qqolAilO
MONITOR; ANRA CR63 04 1

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (OSTEEL, CASTINGSio (OCRYSTALLIZATIONt
STEEL), IRON ALLOYS, NICKEL ALLOYS, MELTING, COOLING,
QUENCHING (COOLING), CRYSTAL STRUCTURE, GRAIN STRUCTURE
(METALLURGY), METALLOGRAPHY, CRYSTAL GROWTH,
MICROSTRUCTUREo POROSITY, ETCHED CRYSTALS, SOLIDSo
FREEZING, DIFFUSION, NICKEL, DISTRIBUTIONt TEMPERATURE,
TIME, HIGH TEMPERATURE RESEARCH IU)IDENTIFIERS: 1943, ELECTRON MICROPROBE,
MICROPOROSITY 

(U)

A FURNACE WITH RELATED APPARATUS FOR FULLY
CONTROLLING SOLIDIFICATION IN SMALL SAMPLES OF IRON-
BASE ALLOYS WAS COMPLETED AND INSTALLED. STUDIES
WERE CONDUCTED USING THE EQUIPMENT TO STUDY
SOLIDIFICATION OF AN IRON-NICKEL ALLOY. EMPHASIS OFTHE WORK WAS ON EFFECT COOLING RATE ON DETAILS OF
DENDRITE MORPHOLOGY AND ON MICROSEGREGATION IN A
SOLUTE-RICH SYSTEM. AT HIGHER COOLING RATESP THERE
IS A TENDENCY FOR FORMATION OF ''PRIMARY PLATES''
(FILLING IN OF INTERSTICES BETWEEN PRIMARY AND
SECONDARY ARMS DURING THE EARLY STAGES OF
SOLIDIFICATION)* AT LOWER COOLING RATESs THERE IS
A TENDENCY FOR FORMATION OF SECONDARY PLATES
(FILLING IN OF INTERSTICES BETWEEN SECONDARY ANDTERTIARY DENDRITE ARMS)* DENDRITE ARM SPACING
INCREASES LINEARLY WITH THE RECIPROCAL OF THE SQUARE
ROOT OF THE COOLING RATE. SECONDARY AND TERTIARY
ARM SPACINGS ARE ROUGHLY EQUIVALENT. (AUTHOR)

fU)
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DOE REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOHCI

AD'43S 779
COLUMBIA UNIV NEW YORK SCHOOL Of ENGINEERING AND APPLIED
SCIENCE

STUDY ON YIELDING OF IRON, U

FEB 64 122P LEEoEUN Us I
REPTo NO* TR%
CONTRACT* NONRj6661

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: DOCTORAL THESIS,

DESCRIPTORS: (01RON, MEC14ANICAL PROPERTIES1, (*QUENCHING
(COOLING), TEMPERATUREl, CARBON, TENSILE PROPERTIESt
GRAIN STRUCTURES IMETALLURGY), INTERNAL FRICrIOd, GRAIN
BOUNDARIES, THEORY, AGING IMATERIALSl, STRAIN
IHECHANICSI, SOLUBILITY, SOLID SOLUTIONS, CRYSTAL
LATTICE DEFECTS# HEAT TREATMENT (U)
IDENTIFIERS: 194I PEIERLS-NASARRO STRESS ful

THE EFFECT Of QUENCHING ON THE YIELD STRESS OF IRON
WAS STUDIED AT EXTREMELY SMALL CARSON CONCENTRATIONS.
SWEDISH IRON WIRE SPECIMENS Of VARIOUS GRAIN SIZES
WERE DECARBURIZED UNTIL THEY SHOWED NO YIELD POINT OR
STRAIN-AGING 170 HOURS OF WET-HYDROGEN TREATMENT AT
714 Cl. AFTERWARDS THEY WERE RECARSURIZED IN AN
ATMOSPHERE OF NORMAL NEPTANE AND DRY-HYDROGEN4 AT 716
C AND QUENCHED FROM VARIOUS TEMPERATURES, RANGING
FROM 130 TO 730 Co INTO ROOK-TEMPERATURE WATER, AND
TENSILE TESTED@ CARBON CONTENTS WERE MEASURED BY
THE INTERNAL FRICTION TECHNIQUE* (AUTHOR? (Ul
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AD-S66 330
UNITED STATES STEEL CORP MONROEVILLE PA APPLIED RESEARCH
LAB

RAPID HEAT TREATMENT OF SNI-CR-MO-V STEEL, fUl

0EC 64 IV HAAKRo P. IKRAMERsK* He
PORTERsLs Fe ;ZABELSKYoRe We I

CONTRACT: NOBSSS4O
PROJ: SSOSO 000 PUSS PROJe4O 010 002 24
TASK: 1567

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*STEELs HEAT TREATMENT), MECHANICAL
PROPERTIES* TENSILE PROPERTIES, TEMPERATURE. QUENCHING
(COOLING). EXPERIMENTAL DATA (U)

IDENTIFIERS: CHARPY IMPACT TEST@ STEEL CR-MOSNI-Vo
STEEL HY-I30/ISO tU)

BECAUSE A PREVIOUS STUDY SHOWED THAT THE YIELD
STRENGTH AND TOUGHNESS OF CONVENTIONALLY QUENCHED AND
TEMPERED STEELS WOULD BE SIGNIFICANTLY IMPROVED BY
RAPID AUSTENITIZINGo A STATISTICALLY DESIGNED PROGRAM
WAS INITIATED TO EVALUATE RAPIDHEATwTREATMENT
VARIABLES* THE EFFECT OF PRIOR MICROSTRUCTURE
(AS-ROLLED AND AS-QUENCHED), HEATING RATE 129
10o AND 200 F PER SECOND), NUMBER OF
AUSTENITIZING PASSES (I AND 5)o PEAK
AUSTENITIZING TEMPERATURE (IqOOo 1550, AND 1700
F)t HOLDING TIME AT PEAK TEMPERATURE 110 TO 15

AND SO TO 70 SECONDS1, AND TEMPERING TEMPERATURE
(UNTEMPEREDt qOos 700, AND 1000 F) ON THE
MECHANICAL PROPERTIES OF THE SNI-CROMO-V
EXPERIMENTAL HY130/1SO STEEL WERE DETERMINED AND
COMPARED WITH THOSE OF CONVENTIONALLY HEAT-TREATED
SNI'CR-MO-V STEEL* THE STATISTICAL
ANALYSIS OF THE DATA PREDICTED THAT THE EN1-CR-
MO-V STEEL WILL EXHIBIT A YIELD STRENGTH OF 165
KSI, A TENSILE STRENGTH OF 20q KSI, AN ELONGATION OF
17$9 A REDUCTION OF AREA OF 68 PERCENT. AND A
CHARPY ENERGY ABSORPTION AT 8O F OF 70 FT-LB WHEN
AS-ROLLED MATERIAL IS RAPIDLY AUSTENITIZED 5 TIMES
AT ZOO F PER SECOND TO A PEAK TEMPERATURE OF 14O0
Fe WATER-QUENCHEDo AND CONVENTIONALLY TEMPERED AT
360 Fo (AUTHOR) (U)
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AD-4S9 672
UNITED STATES STEEL CORP MONROEVILLE PA APPLIED RESEARCH
LAB

EFFECT OF COMPOSITION AND HEAT TREATMENT ON THE
MECHANICAL PROPERTIES OF NI-CR-MO SUBMARINE-HULL
STEELS - to fUi

DESCRIPTIVE NOTE: TECHNICAL PROGRESS REPT.,
MAY 63 30P MANGANELLOS. Jo 1PORTER9L*

F. I
REPT. NO. S-11109
CONTRACT; NOBSSSO
PROJ: '0 18 001 '

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (eSUBMARINE HULLS. STEEL)o (*STEEL#
MECHANICAL PROPERTIES), CHEMICAL ANALYSIS. HEAT
TREATMENT, HARDNESS, TOUGHNESS# MICROSTRUCTUREs
QUENCHING ICOOLING)t SHIP PLATES (U)
IDENTIFIERS: STEEL HY-130/ISOo CHEMICAL COMPOSITION.
NOTCH TOUGHNESS, TEMPERING (U)

PREVIOUS STUDIES TO DEVELOP A SUBMARINE-HULL STEEL
THAT WOULD MEET THE U. So NAVY REQUIREMENTS FOR AN
HY-130/15O STEEL INDICATED THAT A 6 1/4NI-CR"
MO-V STEEL APPEARED PROMISING EXCEPT THAT THE
HARDENABILITY OF THIS STEEL WAS TOO LOW FOR USE AS 4-
IN.@THICK PLATES. THEREFORE# A PRELIMINARY STUDY
WAS INITIATED ON 5NI-CR-NO STEELS TO ESTABLISH
THE RANGE OF HAROENABILITIES REQUIRED TO OBTAIN THE
DESIRED MICROSTRUCTURE AND MECHANICAL PROPERTIES IN
I/2-INe-THICK PLATES AIR-COOLED TO SIMULATE THE
COOLING AT THE CENTER OF A WATER-QUENCHED PLATE ABOUT
6 INCHES THICK. THE RESULTS SHOWED THAT TYE YIELD
STRENGTHS OF 1/2-INo-THICK AIR-COOLED PLATES WERE
SIGNIFICANTLY LOWER THAN THOSE OF I/2-IN9THICK 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 HIGHER. HOWEVER, EVEN AT THE HIGHER
HARDENABILITY VALUES, THE NOTCH TOUGHNESS OF THE
AIRCOOLED PLATES WAS SIGNIFICANTLY LOWER THAN THAT OF
THE WATER-QUENCHED PLATES* (AUTHOR) IUi
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AO'466 276
PRINCETON UNIV N J DEPT OF AEROSPACE AND MECHANICAL
SCIENCES

SOLID PROPELLANT COMBUSTION MECHANISM STUDIES. (UI

DESCRIPTIVE NOTE: PROGRESS REPT. NO, IS I OCT-31 DEC
641,

JUN 65 I'P STEINZoJOHAN A* I
SUMMERFIELD9MARTIN

REPT. NO. 446Q
CONTRACT: NONRiS8O 32
PROJ: NRO92 516

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*SOLID ROCKET PROPELLANTS, BURNING
RATEI. LOW-PRESSURE RESEARCH, COMBUSTION PRODUCTS#
QUENCHINGICOOLING)s THERMAL CONDUCTIVITY#
KINETIC THEORY, SURFACE PROPERTIES. PHASE STUDIES.
SOLIDS, GASES, PYROLYSIS@ MATHEMATICAL
ANALYSIS 1U)

IN GENERAL. AT SUFFICIENTLY LOW PRESSURE. QUENCHING
TAKES PLACE. HOWEVER. IT HAS BEEN OBSERVED THAT
AP POLYSULFIDE PROPELLANTS DO NOT QUENCH BUT
DISPLAY INSTEAD A TRANSITION, AS THE PRESSURE IS
LOWERED, FROM THE 'NORMAL' MODE OF COMBUSTION
EXHIBITING A VISIBLE FLAME TO ONE WHERE NO FLARE IS
VISIBLE AND A POROUS ASH REMAINS AS A COMBUSTION
PRODUCT& QUENCHING IS ORDINARILY EXPLAINED BY A
HEAT LOSS EFFECT, BUT THE OCCURRENCE OF THIS
UNQUENCHED, FLAMELESS BURNING SEEMED TO REQUIRE SOME
DEEPER EXPLANATION. IT IS SUGGESTED THAT THE
CONTINUATION oF BURNING AT LOW PRESSURES IS DUE TO
THE INHIBITION OF THE LOSS OF HEAT TO THE
SURROUNDINGS BY THE RETAINED ASH* AN ANALYSIS
BASED ON THIS HYPOTHESIS SHOWS THAT. EVEN WITHOUT THE

INSULATING EFFECT OF THE ASH, STEADY BURNING IS
POSSIBLE ALL THE WAY DOWN TO ZERO PRESSURE, PROVIDED
THE GASIFICATION PROCESS AT THE SOLID SURFACE IS
EXOTHERMIC, AND PROVIDED THE ACITIVATION ENERGY FOR
THIS PROCESS IS SMALL. CONVERSELY, FOR ENDOTHERNIC
PROCESSES OR FOR LARGE ACTIVATION ENERGIES, QUENCHING
WILL OCCUR WHEN THERE IS NO INSULATING ASH. THUS,
THE STUDY OF LOW PRESSURE BURNING OPENS UP THE
POSSIBILITY OF MEASURING THE HEAT OF GASIFICATION AT
THE SURFACE AND THE ACTIVATION ENERGY FOR THE
GASIFICATION PROCESS. ON THE EXPERIMENTAL SIDE,
BEFORE SUCH DEDUCTIONS'ARE PS 3 IBLE9 (U)
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AD-q70 827
AEROJET-GENERAL CORP SACRAMENTO CALIF

TERNARY PHASE EQUILIBRIA IN TRANSITION NETAL-BORON-
CARBON-SILICON SYSTEMS* ART ie, TERNARY SYSTEMS.
VOL* Is TA-HF-C SYSTEM* IU)

DESCRIPTIVE NOTE: TECHNICAL REPT..
JUN 65 SqP RUDYtEel

CONTRACT: AF33 615 12q9
PROJ: AF7350
TASK: 735001
MONITOR: AFML TR-bS-Z-PT-2-VOL-I

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: 10PHASE STUDIES. TRANSITION METALSh,
I*TRANSITION METALS, PHASE STUDIES). TANTALUM.
HAFNIUM, CARBON. TANTALUM ALLOYS, HAFNIUM
ALLOYS, CARBON ALLOYS, CHEMICAL ANALYSIS, HEAT,
X-RAY DIFFRACTION ANALYSIS, METALLOGRAPHY,
MELTINGo HEAT TREATMENT, HIGH-TEMPERATURE
RESEARCH, QUENCHINGICOOLING), CARBIDES,
SILVER, IMPURITIES, CRYSTAL LATTICES lUl
IDENTIFIERS: DIFFERENTIAL THERMAL ANALYSIS lU)

THE TERNARY ALLOY SYSTEM TANTALUM-HAFNIUM-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 ESTABLISHED. THE
SYSTEM IS CHARACTERIZED BY A VERY HIGH HELTIN.G SOLID
SOLUTION OF THE REFRACTORY MONOCARSIDES IN BOTH
BINARY SYSTEMS, AND A LIMITED EXCHANGE OF HAFNIUM IN
THE LOW- AND HIGH-TEMPERATURE MODIFICATION OF
TA2C. FOUR CLASS I1 FOUR-PHASE REACTION
PLANES AS WELL AS THREE LIMITING TIE LINES OCCUR IN
THE CONCENTRATION AREA METAL-MONOCARBIDE SOLUTION.
THE RESULTS OF THIS INVESTIGATION ARE DISCUSSED AND
COMPARED WITH PREVIOUS, PARTIAL INVESTIGATIONS OF
THIS SYSTEM@ FIELDS OF APPLICATION ARE OUTLINED.
(AUTHOR) (U)
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AD-q76 *S7 II/6
NAVAL AIR ENGINEERING CENTER PHILADELPHIA PA AERONAUTICAL
MATERIALS LAB

APPLICATION OF POTENTIOSTATIC AND GALVANOSTATIC
TECHNIQUES TO THE STUDY OF ItTERGRANULAR CORROSION IN
HIGH STRENGTH ALUMINUM ALLOYS* (Ul

DESCRIPTIVE NOTE: FINAL REPT. JAN 6q-JUN &so
OCT &S 29P KETCHAMoSARA Js I

PROJ: NAEC'AML(I8)'R36OFRIOI

UNCLASSIFIED REPORT

DESCRIPTORS: (*ALUMINUM ALLOYS* 0CORROSION19 GRAIN
STRUCTURES(METALLURC1), HEAT TREATMENTs
QUENCHING(COOLING6, ELECTROCHEMISTRY, STRESSES.
STRESS CORROSION# POLARIZATION* COPPER ALLOYS.
MAGNESIUM ALLOYS* ANODESIELECTROLYTIC CELL),
CATHODESIELECTROLYTIC CELL1. MICROSTRUCTURE (U)
IDENTIFIERS; ALUMINUM ALLOY Z22 (U)

THE EFFECT OF SLOW QUENCHING FOLLOWING SOLUTION
HEAT TREATMENT ON NATURALLY AGED AL-CU-MG ALLOY
CAN BE DETECTED BY CORROSION POTENTIALS AND
ACCELERATED CORROSION TESTS FOR INTERGRANULAR
CORROSION AND STRESS CORROSION SUSCEPTIBILITY.
FASTER QUENCHING RATES GIVE NO INDICATION OF THE
EXISTENCE OF ANY CONTINUOUS ANODIC PATHS UNTIL A
STRESS IS APPLIED. A POSSIBLE MECHANISM FOR THIS
IS PROPOSED BASED ON THE ELECTROCHEMICAL EFFECT OF
STRESS WHICH IS BELIEVED TO BE THE RESULT OF STRAIN
INDUCED DEPOLARIZATION OF THE ANODIC PHASE OR PHASES
AND STRESS INDUCED INCREASE IN THE SURFACE ACTIVITY
OF HYDROGEN IONS. (AUTHOR) fU)
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AD-q79 763 1W/6 13/S
ALCOA RESEARCH LABS ALUMINUM CO Or AMERICA NEW KENSINGTON
PA

DEVELOPMENT OF ALUMINUM-BASE ALLOYS-SECTION It* (U|

DESCRIPTIVE NOTE: FINAL REPT, 29 SEP 61-30 SEP 65t
DEC 6S 0osP HAARRoA* P. I

REPTo NO@ 13-65'APS9-S-SECT'2
CONTRACT: DA-3603q'-ORD-359RD
PROJ: DA-593-32-00q

UNCLASSIFIED REPORT

DESCRIPTORS: (*ALUMINUM ALLOYS# OPTIMIZATION).
(*POWDER METALLURGY, MATERIAL FORMING), OXIDES#
ALUMINUM COMPOUNDS, TENSILE PROPERTIES, EXTRUSION,
COLD WORKING, DENSITY, SINTERING, CONTROLLED
ATMOSPHERES, ARGON, HOT WORKING, FORGING.
QUENCHING(COOLING~i ROLLING(METALLURGY),
CONFIGURATION, WELDABILITY, POROSITY, SHEETS.
TEMPERATURE, PARTICLE SIZE, HEAT TREATMENT*
DIES# QUANTITATIVE ANALYSIS, METALS,
AGING(MATERIALS)o RODS (U)
IDENTIFIERS: HOT PRESSING, HOT COINING, IMPACT
EXTRUSION, COMPACTS, ALUMINUM OXIDE 4U)

THE DEVELOPMENT OF PROCESSES FOR MAKING HIGH-
STRENGTH, HIGH QUALITY PRODUCTS FROM PREALLOYED
ATOMIZED AL POWDERS IS DESCRBED, HIGH QUALITY.
HIGH-STRENGTH 2 IN. OIA. HEAT TREATABLE EXTRUSIONS
HAVE BEEN PRODUCED BY ALUMINUM POWDER METALLURGY
METHODS. COMPACTS WERE PRODUCED EITHER BY COLD
COMPACTING-HOT COINING OR BY HOT PRESSING OF
PREHEATED POWDERS. THE TENSILE PROPERTIES OF THE
COMPACTS AFTER HEAT TREATING WERE LOWER THAN THE HEAT
TREATED 2 IN. DIA. EXTRUSIONS. THE PROPERTIES OF
DUPLICATE SPECIMENS ALSO LACKED THE UNIFORMITY WHICH
WAS PRESENT FOR THE EXTRUSIONS. COLD COMPACTED AND
SINTERED MATERIAL HAD EXTREMELY LOW TENSILE
PROPERTIES. FORGING AND HOT UPSETTING IN A CLOSED
DIE HAVE RESULTED IN THE TENSILE STRENGTHS BEING
INCREASED TO APPROXIMATELY THE LEVEL OF EXTRUDED
STOCK. SHEET PRODUCED FROM FORGED MATERIAL ALSO
HAD HIGH PROPERTIES. THE WORKING TEMPERATURE OF
THESE ALLOYS IS EXTREMELY IMPORTANT. ALTHOUGH THE
WELDABILITY OF THESE ALLOYS IS BETTER THAN THE AL-
AL203 ALLOYS, THE POROSITY IS STILL TOO HIGH FOR
COMMERCIAL USE. (AUTHOR) lU)
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AD-48o 9q? 11/6
AEROJET-GENERAL CORP SACRAMENTO CALIF MATERIALS RESEARCH
LAB

TERNARY PHASE EQUILIBRIA IN TRANSITION METAL-BORON*
CARBON-SILICON SYSTEMS. PART Is RELATED BINARY
SYSTEMS. VOLUME VIii ZR-B SYSTEM. (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
JAN 66 3qP RUDY ,Ee I

CONTRACT: AF 33(61$1I2q9
PROJ: AF-7360
TASKt 735001
MONITOR: AFML TR-6S-2-PT-1-VOL-B

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: ('ZIRCONIUM ALLOYS, PHASE STUDIES),
(*BORON ALLOYS, PHASE STUDIES), ('PHASE STUDIES*
REFRACTORY METAL ALLOYS), BORIDES, HIGH-
TEMPERATURE RESEARCH. TRANSITION ELEMENTS, REVIEWS,
DIFFERENTIAL THERMAL ANALYSISt POWDER METALS, X-
RAY DIFFRACTION ANALYSIS. CHEMICAL ANALYSIS, CARBON
ALLOYS, METALLOGRAPHY, MELTING POINT, HEAT
TREATMENT, QUENCHINGICOOLING), MICROSTRUCTURE,
MELTING, ELECTRIC ARCS, ELECTRON BEAMS. GRAIN
STRUCTURES(METALLURGY), GRAIN BOUNDARIES,
SILICON ALLOYS lU)
IDENTIFIERS: ZIRCONIUM DIBORIDE (U)

THE BINARY ALLOY SYSTEM ZIRCONIUM-BORON HAS BEEN
INVESTIGATED BY MEANS OF X-RAY, METALLOGRAPHIC,
MELTING POINT, AND OIFFERENTIAL-THERMOANALYTICAL

TEChNIQUES* THE EXPERIMENTAL ALLOY MATERIAL
COMPRISED OF HOT-PRESSED AND HEAT-TREATED, ARC- AND
ELECTRON-BEAM MELTED, AS WELL AS EQUILIBRATED AND
QUENCHED ALLOY MATERIAL. ALL PHASES OF THE

EXPERIMENTAL INVESTIGATIONS WERE SUPPORTED BY
CHEMICAL ANALYSIS@ THE RESULTS OF THE PRESENT
INVESTIGATION, WHICH RESULTED IN THE ESTABLISHMENT OF
ksCOMPLETE PHASE DIAGRAM FOR THE SYSTEM, ARE
DISCUSSED AND COMPARED WITH PREVIOUSLY ESTABLISHED
SYSTEM DATA. (AUTHOR) tU)
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AO-489 7S2 11/6
AEROJET-GENERAL CORP SACRAMENTO CALIF MATERIALS RESEARCH
LAB

TERNARY PHASE EQUILIBRIA IN TRANSITION METAL-BORONw
CARBON-SILICON SYSTEMS. PART Its TERNARY SYSTEMS.
VOLUME X. THE ZR-SI-C, HF-S1-C, ZR-SI-Bo AND HF-S-B
SYSTEMS. fU)

DESCRIPTIVE NOTE: TECHNICAL REPT.,

SEP 66 96P BRUKLCo Eo I
CONTRACT; AF 331615)'1249
PROJ: AF-73SO
TASK: 735001
MONITOR: AFML TR-662-PT-2-VOL-1O

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*TRANSITION ELEMENTS, *PHASE STUDIES).
I*ZIRCONIUM, *HAFNIUM1I (@CARBON, eBORON)o
(OSILICONo PHASE STUDIES), POWDER METALSo HIGH-
TEMPERATURE RESEARCH, MELTING POINT,
QUENCHING(COOLING), FEASIBILITY STUDIES, HEAT
TREATMENT, METALLOGRAPHY, X-RAY DIFFRACTION
ANALYSIS, CHEMICAL ANALYSIS, ARC MELTING (U)

PHASE EQUILIBRIA AND MUTUAL SOLUBILITIES IN THE
ZR-SI-C, HF-SI-C, AND HF-SI-B
TERNARY SYSTEMS HAVE BEEN DETERMINED AT 1300 C.
THE GENERAL MELTING BEHAVIOR AND HIGH TEMPERATURE
MUTUAL SOLUBILITIES IN THE ZR-SI-C, HF-SI-

Co ZR-SI-Bo AND HF-SI-B SYSTEMS HAVE
BEEN STUDIEDI MINIMUM MELTING TEMPERATURES ALONG
VARIOUS PSEUDO-BINARY SECTIONS ARE GIVEN. ALL FOUR
SYSTEMS ARE CHARACTERIZED BY THE FORMATION OF A
TERNARY DiIS)-NOWOTNY PHASE. MOST MELTING
TEMPERATURES IN THE TERNARY SYSTEMS ARE GOVERNED BY
THE LOWER MELTING BINARY SILICIDE COMPOUNDS.
GUIDELINES FOR FEASIBLE HIGH TEMPERATURE
APPLICATIONS ARE GIVEN. (AUTHOR) |U)
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AD-600 790
UNITED STATES STEEL CORP MONROEVILLE PA

THE EFFECT OF COBALT ON THE STRENGTH AND TOUGHNESS OF

NI-CR-MO HIGH-YIELD-STRENGTH STEELS. (Ul

DESCRIPTIVE NOTE: TECHNICAL REPT.,
APR 64 33P BIRKLE.A9 Jo IPORTERtLe Fe I

CONTRACT: NOBSOS6O
PROJ: SSOSO 000
TASK: 1567

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (9STEEL, STRENGTH)* 1*TOUGHNESS, STEEL).
16COBALT, METALLURGY)o QUENCHING (COOLING). HEAT
TREATMENT, NICKEL. CHROMIUM, MOLYBDENUM, MECHANICAL
PROPERTIES, METALLOGRAPHY, WELDING, FEASIBILITY STUOI(U)
IDENTIFIERS: TEMPERING. HY-iO/2i WELOMENTs MARAGING
STEEL (U)

QUENCHED AND TEMPERED STEELS ALSO HOLD PROMISE AS
BASE METALS FOR AN HY-1BO/21O WELOMENTo
THEREFORE, A PROGRAM WAS INITIATED TO EVALUATE

QUENCHED AND TEMPERED STEELS FOR THIS APPLICATION.
THE EFFECT OF VARYING COBALT CONTENT FROM 0 TO B
PERCENT ON THE STRENGTH AND TOUGHNESS OF SNI-
I.SCR-O9MO STEELS CONTAINING EITHER 0.18 OR O.S
PERCENT CARBON WAS DETERMINED* STUDIES ON 1|2-
INCHwTHICK WATER-QUENCHED PLATES SHOWED THAT ALL THE
STEELS EXHIBITED OPTIMUM TOUGHNESS AT HIGH YIELD
STRENGTHS WHEN TEMPERED AT *00 Fe STEELS WITHOUT
COBALT AND A STEEL CONTAINING 0.23 PERCENT CARBON AND
8.*0 PERCENT COBALT HAD THE BEST NOTCH TOUGHNESS AT
YIELD STRENGTHS IN THE RANGE 170 TO 210 KSI. THE
TOUGHNESS OF THESE STEELS APPROACHED THAT OBTAINED IN
1/2-INCHTHICK PLATES FROM PRODUCTION HEATS OF 12Ni"
SCR3MO MARAGING STEEL* EXCEPT FOR THE STEELS
CONTAINING B PERCENT COBALT, INCREASING COBALT
CONTENT GENERALLY LOWERED TOUGHNESS WITHOUT MARKEDLY
INCREASING STRENGTH. RAISING THE CARBON CONTENT OF
THE BASE STEEL FROM Oi9 TO 0.26 PERCENT RESULTED IN
AN INCREASE IN YIELD STRENGTH FROM 170 TO 189 KSI
WHEN THE STEEL WAS TEMPERED AT '00 Fe (AUTHOR) (U)
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AD-600 793
UNITED STATES STEEL CORP MONROEVILLE PA

BASE-METAL EVALUATION OF A PRODUCTION ELECTRICFURNACE
HEAT OF SNI-CR-MO-V STEEL* fU)

DESCRIPTIVE NOTE: TECHNICAL REPTo,
APR 64 141P MANGANELLOeSo Jo IPORTERoLo

F. I
CONTRACT: NOBSBBSqO
PROJ: SROO7 01 01
TASK: 853

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (oSTEELe HEAT TREATMENT)* (oSUBMARINE
HULLSo STEEL), IONETAL PLATES, MECHANICAL PROPERTIES),
ROLLING (METALLURGY), QUENCHING ICOOLING)P AUSTENITE9

PRODUCTION, TESTS, TOUGHNESS, STRENGTH, NICKEL,
CHROMIUM, MOLYBDENUM, VANADIUM (U)
IDENTIFIERS: HY-130/150 STEELo TEMPERING fUl

AN 80-TON ELECTRIC-FURNACE HEAT OF THE SNI-
CRMO-V STEEL WAS MELTEDP ROLLED TO 1/2-, 1-o 2-
o AND 4-INCH-THICK PLATES, AND THE PLATES WERE
QUENCHED AND TEMPERED. AN INITIAL EVALUATION OF
THE PRODUCTION AND PROPERTIES OF THE PLATES INDICATED
THAT THE SNI-CR-MO-V STEEL WAS SATISFACTORY
IN ALL RESPECTSo 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
PROPERTIES. THE HEAT-TREATING STUDIES SHOWED THAT
THE TEMPERING CHARACTERISTICS OF THE PRODUCTION
PLATES WERE SIMILAR TO THOSE OF THE LABORATORY
SNI-CR-MO-V STEEL, THAT BLOWER-COOLING 1/2-
INCH-THICK PLATES TO SIMULATE THE COOLING AT THE
MIDTHICKNESS OF A 9-INCH-THICK WATER-QUENCHED PLATE
WAS A CONSERVATIVE SIMULATION AS PREVIOUSLY REPORTED,
THAT THE SNI-CR-MO-V STEEL HAS ADEQUATE
HARDENABILITY FOR q-INCH-THICK PLATES, AND THAT THE
TENSILE AND IMPACT PROPERTIES OF HEAVY-GAGE NI-
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 SNI-CR-MO-
V STEEL WERE GENERALLY UNIFOTMd (AUTHOR) fUl
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AD-601 02S
TITANIUM METALS CORP OF AMERICA NEW YORK

DEVELOPMENT OF A STABLE-BETA TITANIUM ALLOY* U)

*ESCRIPTIVE NOTE: QUARTERLY REPT. NO* 6, 1 OCT-31 DEC

63
DEC 63 36P HUNTERsD0 Be I

CONTRACT: OA30 0690R03743
PROJl DA-S933200S
MONITOR: WAL CR-qOS2/S

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*TITANIUM ALLOYSt DISPERSION HARDENING),
(eDISPERSION HARDENING, TITANIUM ALLOYS), AGING
(MATERIALS), VANADIUM ALLOYS, CHROMIUM ALLOYS, ALUMINUM
ALLOYS, MOLYBDENUM ALLOYS, IRON ALLOYS, COPPER ALLOYS.
NICKEL ALLOYS, ROLLING (METALLURGY). EUTECTICS,
QUENCHING (COOLING), TENSILE PROPERTIES* DUCTILITY, COLD
WORKING. HOT WORKING, PHASE STUDIES, MICROSTRUCTURE IU)
IDENTIFIERS: TITANIUM ALLOY 3AL qFE 7Vo TITANIUM
ALLOY 3AL 2FE ONO BVo TITANIUM ALLOY 3AL IONN 17V@
TITANIUM ALLOY 3AL 6FE OMO *V (U)

AN ATTEMPT TO INDUCE COMPOUND PRECIPITATION
HARDENING IN TI-17V-IOCR-3ALt TI-SMO-
BV-7vSFE-3ALp TI-BMO-SV7eSFE3AL"
ICO AND TI-ISMOiNFE-3AL ALLOYS BY COLD
REDUCTION AND SUBSEQUENT AGING RESULTED IN HARDENING
BY ALPHA PRECIPITATION INSTEAD. SIMILAR WORK ON
TI-17V-SCR-3AL-3NI INDICATED THAT THIS
ALPHA HARDENING WAS INDUCED BY EITHER HOT OR COLD
ROLLING AND SUPPRESSED BY SOLUTION TREATMENT.

SOLUTION TREATING. QUENCHING AND AGING TI-17V-
IOCR-3AL, CONTAINING OS AND It So AT
12SOF RESULTED IN RAPID HARDNESS INCREASES OF UP TO
100 VICKERS POINTS WITHOUT ANY CLEAR ACCOMPANYING
MICROSTRUCTURAL CHANGES SLOW COOLING SUPPRESSED THIS
AGING RESPONSE. AGING RESPONSES WERE DETERMINED
FOR THE METASTABLE ALLOYS TI-17V||,S TO q)FE-
3AL AND TI-BMO-OV-11 TO 3) FE-3ALo OVER
A RANGE OF TIMES AND TEMPERATURESo A STATISTICAL
CORRELATION BETWEEN VICKERS HARDNESS AND ULTIMATE
TENSILE STRENGTH ON STABLE-BETA ALLOYS INDICATED THAT
26 VICKERS POINTS CORRESPONDED TO ABOUT 10,000 PSI.
TWO METASTABLE AND TWO STABLE-BETA ALLOYS WERE
SELECTED FOR FURTHER EVALUATION AS LARGER INGOTS:
METASTABLE TI-17V-qFE-3AL AND TI-IMO-
BV2FE-3AL. 4U)

UNCLASSIFIED /ZOHCI
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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 TO
VARIOUS STRENGTH LEVELS. (U)

DESCRIPTIVE NOTE: PROGRESS REPT.,
JUN 6' 3IP WILLNER#Ao Re ISALIVEsMo Le

REPT. NO* DTMBS-1807
PROJ: S FO3 03 02
TASK: 2018

UNCLASSIFIED REPORT

DESCRIPTORS; I*STEELe FATIGUE (NECHANICS))v TENSILE
PROPERTIES, LIFE EXPECTANCY, AUSTENITEs GRAIN STRUCTURES
IMETALLURGY)s QUENCHING (COOLING), HEAT TREATMENT (U)

THE REPORT EVALUATES THE EFFECTS OF STRENGTH LEVEL#
CHARPY V-NOTCH ENERGY, PRESTRAINING, PRESTRAINING
AND STRESS RELIEVING, AND AUSTENITIZING TEMPERATURE
ON THE FATIGUE LIFE OF A FULLY QUENCHED HY-8O STEEL
COMPOSITION@ 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 IS CONSIDERED SATISFACTORY FOR LOWER
STRENGTH STEELS. I.E., IF HIGHER STRENGTH STEELS ARE
TO BE USED. LARGER SAFETY FACTORS ARE NECESSARY TO
OBTAIN A COMPARABLE FATIGUE LIFE. THE LIMITED DATA
PRESENTED ON EXPERIMENTAL HY-iSO STEELS INDICATE
THAT CAUTION WILL HAVE TO BE EXERCISED IN EVALUATING

LARGE-SPECIMEN FATIGUE DATA. (AUTHOR) (U)
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AD-602 103
ISTITUTO SPERIMENTALE DEI METALLI LEGGERI MILAN
(ITALY)

RESISTOMETRIC INVESTIGATION OF PRE-PRECIPITATION IN
THE AI-MG S ALLOY. (U)

DESCRIPTIVE NOTE: FINAL REPTo FOR I JAN-31 DEC 63,I

JAN 6q q3P FEDERIGHIoTe |CERESARAoSO I
REPT. NO. 13 177 6qO1 104
CONTRACT: DA91 S91EUC2767

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS9 16MAGNESIUM ALLOYSs AGING (MATERIALS).
(*ALUMINUM ALLOYS, AGING (MATERIALS), QUENCHING
ICOOLING)o HEAT TREATMENT# CRYSTAL LATTICE DEFECTS#
RESISTANCE IELECTRICAL), NITROGEN. LIQUEFIED GASES.
ITALYo DIFFUSIONo CHEMICAL PRECIPITATION (U)

IDENTIFIERS: SUPERSATURATION (U)

THE PRE-PRECIPITATION PROCESS IN THE SUPERSATURATED
AL-Sol% ATeS MG ALLOY HAS BEEN EXTENSIVELY
INVESTIGATED BY MEANS OF ELECTRICAL RESISTIVITY
MEASUREMENTS PERFORMED AT LIQUID NITROGEN TEMPERATURE
(-195C 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 DETECT IT BY
RESISTIVITY MEASUREMENTSo SINCEDURING THE BEGINNING
OF THE PROCESS RESISTIVITY UNDERGOES AN INCREASE
WHICH CAN BE EASILY SEPARATED FROM OTHER RECOVERY
PROCESSES* (Ul
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AD-602 801
STANFORD UNIV CALIF STANFORD ELECTRONICS LABS

DEFECT STRUCTURES IN QUENCHED AND ANNEALED GAAS

CRYSTALS$ (U)

JUN 64 laP PEARSONG. Le IPOTTS9H9 Re I
MACRESVe Go I

REPT. NO. 64 069 ,TR5106 I

CONTRACT: DA31 124ARO DISS
PROJ: 20010S018700

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: ('CRYSTAL LATTICE DEFECTS# MEASUREMENT),

10GALLIUM ALLOYS# ARSENIC ALLOYS). SINGLE CRYSTALS# HEAT

TREATMENT, QUENCHING (COOLING), DIFFRACTION ANALYSIS.

CRYSTAL LATTICES. ENTHALPY 1U)

IDENTIFIERS: GALLIUM ARSENIDE fU)

LATTICE PARAMETER MEASUREMENTS HAVE BEEN MADE BY

THE KOSSEL-LINE TECHNIQUE ON QUENCHED GALLIUM

ARSENIDE CRYSTALS. SAMPLES QUENCHED FROM

TEMPERATURES ABOVE 1OOOC SHOWED AN INCREASE IN

LATTICE PARAMETER. THE CHANGE WITH TEMPERATURE HAS

AN ENTHALPY OF 2.0 EV AND IS ATTRIBUTED TO THE

FORMATION OF VACANCIES. ROOM-TEMPERA TUR
ANNEALING OF THE DEFECTS IS ALSO SHOWN, AND IS SEEN
TO PROCEED IN SEVERAL STAGES. (AUTHOR) 4U)
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AD-602 829

y ILLINOIS UNIV URBANA

EQUILIBRIUM SOLUTIONS OF NITROGEN IN COLUMBIUM-BASE
ALLOYS. fUl

DESCRIPTIVE NOTE: REPT, FOR 15 MAR 63-16 MAR 64,
JUN 6' 28P DELAMOTTEtEe IHUANGY. C. I

ALTSTETTERsC* Js I
CONTRACT: AF33 657 10626
PROJ: AF-7351
TASK: 735106
MONITOR: AFML TDR64 13q

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE;

DESCRIPTORS: (sNIOBIUM ALLOYS, IMPURITIES)i 10NITROGEN9
SOLID SOLUTIONS). ZIRCONIUM ALLOYS, NIOBIUM COMPOUNDS#
NITRIDES, THERMODYNAMICS, HEAT OF FORMATION, HEAT OF
SOLUTION, PHASE STUDIES, MECHANICAL PROPERTIES, INTERNAL
FRICTION, HARDNESS, QUENCHING (COOLING), GRAIN
STRUCTURES (METALLURGY) (U)
IDENTIFIERS: NIOBIUM NITRIDES lU)

THERMODYNAMIC AND MECHANICAL PROPERTIES OF
COLUMBIUMNITROGEN AND COLUNBIUM-ZIRCONIUM-NITROGEN
ALLOYS WERE DETERMINED* 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 ISOOC AND
210OCe HEAT OF SOLUTION OF NITROGEN, HEAT OF
FORMATION OF CB2Ns AND HEAT OF SOLUTION OF
CB2N VALUES WER DE DETERMINED FOR PURE COLUMBIUM
AND COLUMBIUM WITH 0.66 WT I ZR. INTERNAL
FRICTION AND HARDNESS WERE MEASURED FOR SEVERAL
ALLOYS WHICH HAD BEEN QUENCHED FROM ABOVE ISOOC,
FOR THE RADIATION QUENCH USED, SOLID SOLUTIONS WITH
0.07S WT I NITROGEN AND OVER COULD NOT BE RETAINED
WITHOUT PRECIPITATION. FOR THE COARSE-GRAINED
SPECIMENS HARDNESS INCREASED FROM 107 KHN FOR THE
PURE COLUMBIUM TO 178 KHN FOR A TWO-PHASE ALLOY
CONTAINING 0.66 WT S NITROGEN@ (AUTHOR) fUl
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AD-603 561
FRANKFORD ARSENAL PHILADELPHIA PA

STRESS CORROSION TESTS OF SOME WROUGHT "G-LI BASE
ALLOYS, (U)

JUL 64 22P KISZKAJ* C. I
REPT. NO. FA-M&S--I1
PROJ; DA-59332007

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*MAGNESIUM ALLOYSo CORROSION), (*LITHIUM
ALLOYS, CORROSION), IeCORROSION, STRESSES), |eWELDS,
MAGNESIUM ALLOYS). ALUMINUM ALLOYS. ZINC ALLOYS, SILVER
ALLOYS, SILICON ALLOYS, HUMIDITY, AIR, ENVIRONMENTAL
TESTS, ARMOR PLATE# CREEP. QUENCHING (COOLING)o TENSILE
PROPERTIES, HARDNESS fUl

IDENTIFIERS: MAGNESIUM ALLOY 14LIP STRESS
CORROSION (U)

SEVEN EXPERIMENTAL WROUGHT MG-LI BASE ALLOYS
(MG-IqLI WITH VARIOUS ADDITIONS OF AL, ZNo
AG, AND/OR SI) 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 WELD* STRESS LEVELS DURING
EXPOSURE WERE UNCERTAIN BECAUSE OF CREEP EFFECTS.
RAPID COOLING FROM 70OF RENDERED SUSCEPTIBLE
THOSE ALLOYS CONTAINING ALUMINUM, REGARDLESS OF OTHER

ALLOY CONTENT. HOWEVER, HEATING FOR 2q HOURS AT
30OF FOLLOWING SUCH RAPID COOLING RESTORED THEIR

RESISTANCE TO STRESS CORROSION. ALLOYS
STRENGTHENED BY ADDITIONS OF ZINC, SILICON* AND/OR
SILVER, BUT WITH ALUMINUM EXCLUDED* DID NOT FAIL IN
STRESS CORROSION UNDER THE CONDITIONS OF TEST USED IN
THIS STUDY. lAUTHOR) (Ul

46
UNCLASSIFIED /ZONCI



UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZGHCI

AD-608 281
TITANIUM METALS CORP OF AMERICA NEW YORK

DEVELOPMENT OF A STABLE-BETA TITANIUM ALLOY. (U)

DESCRIPTIVE NOTE; QUARTERLY REPT. NO* 7. 1 JAN-31 MAR

MAR 6q q2P HUNTERoD. Be V
CONTRACT: DA30 0690RD37q3
PROJ: 59332008
MONITOR: WAL TRq0,5 2 6

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: LEGIBILITY OF THIS DOCUMENT IS IN PART
UNSATISFACTORY9 REPRODUCTION HAS BEEN MADE FROM &EST
AVAILABLE COPY.

DESCRIPTORS: (eTITANIUM ALLOYS, DISPERSION HARDENING).
1*DISPERSION HARDENING, TITANIUM ALLOYS), VANADIUM
ALLOYS, CHROMIUM ALLOYSt ALUMINUM ALLOYS, SILICON
ALLOYS, NICKEL ALLOYS, IRON ALLOYS, MANGANESE ALLOYS#
COBALT ALLOYS, MOLYBDENUM ALLOYS, HEAT TREATMENT, AGING
IMATERIALS)v EUTECTICSo HARONESSo MICROSTRUCTURE,
ROLLING (METALLURGY), DUCTILITY, TENSILE PROPERTIES, NOT
WORKING, QUENCHING (COOLING) IU)

SAMPLES OF TI-I7V-IOCR-3AL-ISIo QUENCHED

FROM 20SOF AND AGED AT TEMPERATURES OF 95O-1I15F,
SHOWED VICKERS' HARDNESS INCREASES RANGING UP TO
100 POINTS AFTER AGING FOR I HOUR OR MORE AT IIOF.
LESSER HARDNESS INCREASES WERE PRODUCED BY AGING AT
EITHER 950 OR IOS0F. TI-I7VIOCR-3AL
O:SSI SHOWED A SIMILAR, ALTHOUGH SMALLER AGING
RESPONSE. SUCH HARDNESS INCREASES WERE NOT
ACCOMPANIED BY ANY CLEAR MICROSTRUCTURAL CHANGE.
SUBSTITUTION OF 0.21 BE FOR SI RESULTED IN NO
AGING RESPONSE. HYPEREUTECTOID ALLOYS TI-(6-
|OINI-SFEo TI-(8-IO)NI-SMN* TI-(II-
13)COSFE, AND TI-(II-I3ICO56MN WERE
QUENCHED FROM 17SO AND 1SOF AND AGED AT 9007. A
MARKED AGING RESPONSE WAS ONLY FOUND IN THOSE ALLOYS
CONTAINING NI. METALLOGRAPHIC EXAMINATION SHOWED
THAT MELTING OCCURRED IN THESE ALLOYS DURING SOLUTION
TREATMENT. HOT ROLLING PRESSURE DETERMINATIONS ON
STABLE-BETA ALLOYS TI-17V-IOMN-3AL AND TI-
*MO-SV-6FE-3AL SHOWED THAT THESE ALLOYS WERE
NO MORE DIFFICULT TO HOT ROLL THAN THE COMMERCIAL
BETA ALLOY TI.I3V-IICR-3AL. COMPLETE
SUBSTITUTION OF CO FOR FE IN A STABLE-BETA ALLOY
TI-8MO-BV-SFE-3AL DID NOT IMPROVE UNIFORM

ELONGATION. (AUTHOR) (U)47
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AD-608 'qs
MASSACHUSETTS INST OF TECH CAMBRIDGE RESEARCH LAB OF
ELECTRONICS

DEVELOPMENT OF A LARGE-VOLUME SUPERCONDUCTING
SOLENOID. (U)

DESCRIPTIVE NOTE: DOCTORAL THESIS,
OCT 6q 131P DONADIEUoLUCIEN Jo I

REPT. NO. RLE-q27

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (OSUPERCONDUCTORS, SOLENOIDS), foSOLENOIDS,
SUPERCONDUCTORS), COILS, SUPERCONDUCTIVITY, NIOBIUM
ALLOYSt MOLYBDENUM ALLOYS. RHENIUM ALLOYS, ZIRCONIUM
ALLOYS, MAGNETIC PROPERTIES, ELECTRICAL PROPERTIES#
CRYOGENICS, QUENCHING (COOLING), HEAT TRANSFER, THERMAL
RADIATION, FEASIBILITY STUDIES, EXPERIMENTAL DATA (U)

PROBLEMS ENCOUNTERED IN THE DEVELOPMENT OF
LARGEVOLUME SUPERCONDUCTING SOLENOIDS HAVE BEEN
INVESTIGATED IN THE LIGHT OF THE EXPERIENCE INDUCED
BY THE REALIZATION OF A PARTICULAR PROTOTYPE (8.0
INCHES IN DIANETER, ' FT LONGo 20 KILOGAUSS AT ROOM
TEMPERATURE). THE CURRENT-FIELD CHARACTERISTICS Of
SOME USEFUL SUPERCONDUCTING MATERIALS (NB, MO-
RE, NB-ZR) HAVE BEEN MEASURED; THE RESULTS
ARE DISCUSSED IN TERMS OF RECENT THEORIES OF
SUPERCONDUCTORS. THE SPURIOUS LOSS OF THE
RESISTANCELESS STATE OF A SUPERCONDUCTING SOLENOID,
WHICH IS PARTICULARLY DANGEROUS 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 DERIVEDI RESULTS OF CALCULATIONS FOR THE
PROTOTYPE SOLENOID ARE PRESENTED. 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)) MAGNETIC STRESSES AND MAGNETIC ENERGYI
QUENCHING PROCESS FOR HULTICOIL SOLENOIDSI STEADY-
STATE HEAT TRANSFER CAUSED BY RESIDUAL GAS, THERMAL
RADIATION AND CONDUCTION (A DERIVATION OF THE
CONDUCTION LOSS WITH COUNTERFLOW GAS COOLING. (U)
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AD-611 092
CASE INST OF TECH CLEVELAND OHIO

INTERFACE MOTION IN PHASE TRANSFORMATIONS. DAINITE
TRANSFORMATIONS IN HYPOEUTECTOID STEELS. lU)

FEB 6S 34P GOODENOWoRo He IBARKALOWoRe He I
HEHEMANNoR. Fel

REPTo NO. TR-2
CONTRACT: NONRI19116

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (SSTEELo GRAIN STRUCTURES (METALLURGY)),
(OBAINITE, TRANSFORMATIONS)t PHASE STUDIES. CRYSTAL
GROWTH, HEAT TREATMENT, QUENCHING (COOLING)o NUCLEATION,
THERMODYNAMICS, METALLOGRAPHY (U)

IDENTIFIERS: HYPOEUTECTOID STEEL (U)

KINETIC AND STRUCTURAL ASPECTS OF BAINITE FORMATION
WERE STUDIED BY STEPPED TRANSFORMATION EXPERIMENTS*
GROWTH OF LOWER BAINITE STOPS IF THE TEMPERATURE IS
RAISED TO THE UPPER RANGE AND UPPER BAINITE EITHER
STOPS GROWING OR GROWS AT A RATE SUBSTANTIALLY BELOW
THAT OF LOWER BAINITE WHEN THE TEMPERATURE IS REDUCED
SUDDENLY TO THE LOWER RANGE. 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 DEVELOP. IN THE STEELS STUDIED IN THIS
INVESTIGATION, LOWER BAINITE PLATES THICKEN FROM ONE
SIDE ONLY. 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 UNITS. A SIMILAR
SITUATION MAY PREVAIL IN THE GROWTH OF UPPER BAINITE
NEEDLES. (AUTHOR) (U)
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AD-612 477
TITANIUM METALS CORP OF AMERICA NEW YORK

DEVELOPMENT OF A STABLE-BETA TITANIUM ALLOY* IU)

DESCRIPTIVE NOTE: QUARTERLY REPTo NO. B, I APR30 JUN
614o

JUN 69 35P HUNTERoDe Be I
CONTRACT: DA30 069ORD3743
PROJ: DA-S933200B
MONITOR: WAL CR-qOSo2/7

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-608 281

DESCRIPTORS: (*TITANIUM ALLOYS. DISPERSION HARDENING),
(*DISPERSION HARDENING, TITANIUM ALLOYS), VANADIUM
ALLOYS, CHROMIUM ALLOYS, ALUMINUM ALLOYS, SILICON
ALLOYS, MANGANESE ALLOYS, MOLYBDENUM ALLOYS, IRON
ALLOYS, COBALT ALLOYS, AGING (MATERIALSI HEAT
TREATMENT, MICROSTRUCTURE, BRITTLENESS, HARDNESS,
ROLLING (METALLURGY)o TENSILE PROPERTIES, CREEP,
DUCTILITY, QUENCHING (COOLING) (UI
IDENTIFIERS: TITANIUM ALLOY 3AL IOCR IS 7Vo TITANIUM
ALLOY 3AL IOMN 17V, TITANIUM ALLOY 3AL 6FE OMO BV,
TITANIUM ALLOY 3AL qFE 17V, TITANIUM ALLOY 3AL 2FE NO
BV (U)

THE UPPER TEMPERATURE LIMIT FOR OBTAINING A
HARDNESS RESPONSE FROM TI-1?V-IOCR-3AL-ISI,
QUENCHED FROM THE BETA FIELD, WAS 1300-136OFo
BRITTLENESS IN SUCH ALLOYS IS PARTLY ASCRIBED TO THE
LARGE GRAIN SIZE, PRODUCED BY THE HIGH TEMPERATURES
NECESSARY FOR SILICIDE SOLUTION. COLD ROLLING
PRESSURE DETERMINATIONS WERE MADE ON STABLE-BETA
ALLOYS TI-BMO-OV-6FE-3AL AND TI'17V-
IOMN3AL. TENSILE TESTS ON MINOR COMPOSITIONAL
VARIATIONS OF TI-17V-4FE-3AL AND TI-BMO-
OV-2FE-3AL INDICATED THAT T A HIGH PROPORTION
OF ALPHA STABILIZING ELEMENTS RESULTED IN A FASTER
AGING RESPONSE. 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 TWO
STABLE-BETA ALLOYS RESULTED IN SUCH ALLOYS BECOMING
AGEABLE. (AUTHOR) (U)
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AD-61q 839
BRIGHAM YOUNG UNIV PROVO UTAH DEPT OF PHYSICb

DIFFUSION IN METALS AT ULTRA-HIGH PRESSURES. fUl

DESCRIPTIVE NOTE: FINAL REPT.,
MAR 66 56P OECKERD. Lo lVANFLEETH. S a

I

CONTRACT: AF AFOSRZO1 43
MONITOR: AFOSR 9 65-OSO

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: lo.ETALS9 DIFFUSION), 1eDIFFUSION, METALS)#
HIGH-PRESSURE RESEARCH, SILVER. WIRE, HEAT TREATMENT#
QUENCHING ICOOLING)t GOLD@ LEAD. RESISTENCE
IELECTRICAL), HEAT OF ACTIVIATION, CRYSTAL LATTICE
DEFECTS, HEAT OF FORMATION (U)

SILVER WIRES 3 MIL IN DIAMETER HAVE BEEN QUENCHED
FROM TEMPERATURES BETWEEN 600 AND 1000 C TO ROOM
TEMPERATURES FOR PRESSURES UP TO 30 KBAR. UPON
QUENCHING, AN INCREASE IN ROOM TEMPERATURE RESISTANCE
WAS MEASURED, BUT 901 OF THIS INCREASE WAS
PERMANENT AND REMAINED EVEN AFTER HIGH TEMPERATURE
ANNEALS. THE INCREASE IN RESISTANCE COULD

THEREFORE NOT BE C5RRELATED DIRECTLY WITH VACANCY
FORMATION* 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 15.2 TO 21.9 a .3 KCAL/MOLE AS THE
PRESSURE INCREASED FROM ATMOSPHERIC TO 39.2 KBAR.
THE ACTIVATION VOLUME FOR PRESSURES BELOW 11.9 KBAR
RANGED FROM .S4I * 06 TO .q4 a *OS ATOMIC VOLUMES
AS THE TEMPERATURE DECREASED FROM 769 TO SS64 K.
ABOVE 11.9 KBAR THE ACTIVATION VOLUME WAS NEARLY
CONSTANT AT .38 a e03 ATOMIC VOLUMES OVER THE SAME
TEMPERATURE INTERVAL. AS A RESULT OF THE LARGE
DECREASE IN THE ACTIVATION VOLUME THAT OCCURS BETWEEN
ZERO AND 11.9 KBAR IT IS SUGGESTED THAT THE DIFFUSION
PROCESS FOR SILVER INTO LEAD CHANGES FROM A COMPOSITE
OF INTERSTITIAL PLUS VACANCY TO AN INTERSTITIAL
MECHANISM. lAUTHOR) (U)
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AD-616 974
NORTH AMERICAN AVIATION SCIENCE CENTER THOUSAND OAKS
CALIF

A FUNDAMENTAL STUDY OF DEFECT-DISLOCATION INTERACTION
IN NACL TYPE LATTICES. Iul

DESCRIPTIVE NOTE: FINAL REPTo FOR I MAR 63-28 FEB 669
FEB 6S 46P CHANGiRo I

CONTRACT: NONR406300
PROJ: NR032 479

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: IeCRYSTAL LATTICE DEFECTSP HALIDES),
16HALIDESo CRYSTAL LATTICE DEFECTS), SODIUM
COMPOUNDS, CHLORIDES, FLUORIDES, DEFORMATION.
STRESSES, CRYSTAL LATTICES# DIPOLE MOMENTS,
STRAINIMECHANICS), CREEP, QUENCHINGICOOLING),
HEAT TREATMENTo POTASSIUM CONPOUNDS, CALCIUM.
IMPURITIESt LITHIUM COMPOUNDS fU)

IDENTIFIERS: LITHIUM CHLORIDE. SODIUM CHLORIDE,
POTASSIUM CHLORIDE fUl

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 KCI FROK ELASTIC AND
PLASTIC DEFORMATION OPTICAL PRGD!'S OF THE
ENVIRONMENT OF F CENTERS IN DE FORMED ALKALI
HALIDES. IU)
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~AD-617 399

BOEING SCIENTIFIC RESEARCH LABS SEATTLE WASH

PHASE TRANSFORMATIONS IN THE ALLOY, TI * BIAI IS MO
I liVo IU)

JAN 6S BqP BLACKBURNoMARTIN Jo I
REPT. NO. DI-82-04O2
MONITOR: IDEP S02o30BO9OO-C6-O6

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPT. ON SOLID STATE PHYSICS.
ALSO AVAILABLE FROM THE AUTHOR*

DESCRIPTORS: (*TITANIUM ALLOYS, PHASE STUDIES)t
10PHASE STUDIES, TITANIUM ALLOYS), ALUMINUM ALLOYS,
MOLYBDENUM ALLOYS, VANADIUM ALLOYS*
MICROSTRUCTURE. HEAT TREATMENTo TRANSITION
TEMPERATURE, ELECTRON DIFFRACTION ANALYSIS, CRYSTAL
LATTICES, TRANSFORMATIONS, MARTENSITE9
QUENCHING(COOLING6t AGING(MATERIALS)o CRYSTAL
LATTICE O&FECTS, MECHANICAL PROPERTIES, DEFORMATION EU)
IDENTIFIERS$ TITANIUM ALLOY SALIMOIV IU)

THE MICRO-STRUCTURES OF THE ALLOY TI : 9SAl

o ISMO s oIV AFTER VARIOUS HEAT TREATMENTS
HAVE BEEN STUDIED BY TRANSMISSION ELECTRON
MICROSCOPY. AN ORDERING REACTION OCCURS IN THE

ALPHA PHASE, THE CRITICAL TEMPERATURE FOR THE
REACTION BEING APPROXIMATELY S25 Co 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 67S Ce TWO FORMS

OF MARTENSITE HAVE BEEN FOUNDo A HEAVILY FAULTED
HEXAGONAL OR FACE CENTERED CUBIC STRUCTURE ALPHA t

FORMED AT LOW TEMPERATURES AND A HEXAGONAL STRUCTURE
ALPHA DOUBLE' FORMED AT HIGHER TEMPERATURES. AGING
OF A SUPERSATURATED BETA-PHASE OR THE MARTENSITIC

STRUCTURES ALPHAI OR ALPHA DOUBLE' RESULT IN THE
FORMATION OF MIXTURES OF THE ALPHA AND BETA-PHASES,
HOWEVERt THE REACTION MECHANISMS ARE SHOWN TO BE
DEPENDENT ON THE INITIAL STRUCTURES. THE RESULTS
ARE RELATED TO SOME OF THE MECHANICAL PROPERTIES OF
THE ALLOY AND AN ATTEMPT IS MADE TO ACCOUNT FOR THE
DIFFERENCES IN PROPERTIES OF DUPLEX AND MILL
ANNEALED MATERIAL@ (AUTHOR) (U)
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AD-617 785
BATTELLE MEMORIAL INST COLUMBUS OHIO

STRUCTURAL CHANGES IN HIGH-STRENGTH STEEL ASSOCIATED
WITH STRESS CORROSION AND ITS RELATIONSHIP TO DELAYED
FAILURE. fU)

DESCRIPTIVE NOTE: QUARTERLY PROGRESS REPT. NO* Is 29
JUN-28 SEP 6%v

SEP 6q lIP VAUGHANoD A. IPHALEN9D. Is I
TRIPLER#A9 B. ISCHWARTZC. He I

CONTRACT: NOW-6q-0267

PROJ: WRO07 05 01

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (eSTEELt CORROSION). IOCORROSIONs
STEEL), 1eSTRESSESt CORROSION), MICROSTRUCTUREs
ELECTRON DIFFRACTION ANALYSIS, X-RAY DIFFRACTION
ANALYSIS, FRACTUREIMECHANICS), HEAT TREATMENT.
QUENCHINGICOOLING)o METALLOGRAPHY (U)
IDENTIFIERS: STRESS CORROSION, STEEL 43o90 U)

THE INVESTIGATION OF STRUCTURAL CHARACTERISTICS OF
AISI q3q0 STEEL QUENCHED AND TEMPERED TO PRODUCE
THREE STRENGTH LEVELS HAS BEEN INITIATED AS A BASIS
FOR THE PLANNED STUDIES OF THESE MATERIALS UNDER
CONDITIONS OF STRESSCORROSION ATTACK* DUE TO
PROBLEMS IN CONTRACT NEGOTIATION. THIS PROGRAM WAS
DELAYED IN STARTING* HOWEVER, 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. 1AUTHOR) (U)
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AD-616 464
PICATINNY ARSENAL DOVER N J ARMY EXPLOSIVE ORDNANCE

DISPOSAL CENTER

FEASIBILITY STUDY ON EOD APPLICATIONS FOR LIQUID
NITROGEN. (U)

DESCRIPTIVE NOTE9 TECHNICAL MEMO.,
JUN 65 1oP VENNELLROBERT Re I

REPT. NO. TN-1667
PROd IWS238OIAS&3 ,'OqC

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: b.FUZESIORDINANCE)o
QUENCHINGIINHIBITION)), (eAMMUNITION COMPONENTS,
DISPOSAL), 10NITROGENt LIQUEFIED GASES),
10DETONATORSt QUENCHING(INHIBITIONI))
QUENCHING(COOLING). FAILUREIMECHANICS),
EFFECTIVENESS, CRYOGENICS, DEGRADATION IU)
IDENTIFIERS: DEACTIVATION IU)

A TEST PROGRAM WAS CONDUCTED TO DEVELOP A NEW MEANS
OF INACTIVATION OF MUNITION COMPONENTS BY MEANS OF
COOLING TO CRYOGENIC TEMPERATURES. THE COOLING
MEDIUM USED WAS LIQUID NITROGEN AT A TEMPERATURE OF -

320F. THREE FUZE ASSEMBLIES: THE M562, THE
M52'. THE M509 AND THEIR ELEMENTS WERE TESTED.
WHILE SOME SUCCESS WAS ACHIEVED WITH THE MECHANICAL
ELEMENTS OF TIMING FUZES (MNS2 AND Ms2q), WHERE
ALMOST 90% WERE RENDERED IMMOBILIZED, LIQUID
NITROGEN HAD LITTLE EFFECT ON DETONATOR SENSITIVITY,
PIEZO ELECTRIC CRYSTALS, AND CARBON BRIDGE TYPE

ELECTRIC DETONATORS. (AUTHOR) IU)
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.AD-419 399
TITANIUM METALS CORP Of AMERICA NEW YORK

DEVELOPMENT OF A STABLE-BETA TITANIUM ALLOY. IU)

DESCRIPTIVE NOTE: QUARTERLY REPTo NO* 9. 1 JUL-30 SEP
6qo

SEP 6q 141P HUNTERso, Be I
CONTRACT: DA30 069RD37h3

PROJ: 5933 2008
MONITOR: WAL s TR-4OS/2-8

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-612 q77.

DESCRIPTORS: (*TITANIUM ALLOYS, DISPERSION
HARDENING), (*DISPERSION HARDENING, TITANIUM
ALLOYS), VANADIUM ALLOYS, CHRONIUM ALLOYS.
ALUMINUM ALLOYSo SILICON ALLOYS, GERMANIUM ALLOYS.

IRON ALLOYS, COBALT ALLOYSo MOLYBDENUM ALLOYS,
MANGANESE ALLOYS, HEAT TREATMENT,
QUENCHING(COOLING), AGINGIMATERIALS)o TENSILE
PROPERTIES, CREEP# HARDNESS, WELDS, OXIDATION.

CORROSION, STRESSES IU)
IDENTIFIERS: TITANIUM ALLOY 3AL IOCR ISI 17V,
TITANIUM ALLOY 3AL IOCR 2GE 17V, TITANIUM
ALLOY 3AL 2CO 2FE 17V, TITANIUM ALLOY 3AL
2FE ONO 8V, TITANIUM ALLOY 3AL 4FE 17V lU)

AN X-RAY EXAMINATION OF TI-17V-IOCR-3AL-
151 REVEALED THE PRESENCE OF ALPHA AND TISSI
LINES IN A SAMPLE QUENCHED FROM 20OF AND AGED AT
126OFe NO HARDENING RESPONSE UPON AGING AT 125OF
WAS FOUND IN TI-17V-IOCR-3AL-26E. ROOM
TEMPERATURE TENSILE TESTS UPON AGEABLE BETA ALLOY
TI-17V-2FE-2CO-3AL INDICATED THAT A YIELD
STRENGTH OF lOOO0 PSI WAS REACHED AFTER AGING FOR 8
HOURS AT 90OF1 AGING FOR 24 HOURS AT 600-90OF
PRODUCED YIELD STRENGTHS EXCEEDING 200,O00 PSI*
CREEP TESTS ON TI-SMO-SV-2FE3AL SHOWED
THAT, WHEN AGED AT 90OF FOR B HOURS@ AFTER 100
HOURS EXPOSURE AT 60OF UNDER A LOAD OF 126,000
PSI, DEFORMATIONS DID NOT EXCEED o*31o TI-17V-
*FE-3AL, EXPOSED UNDER SIMILAR CONDITIONS, SHOWED
CREEP DEFORMATIONS OF 2%. OXIDATION AND STRESS
CORROSION TESTS ON THE ABOVE ALLOYS INDICATED THAT
TI-BMO-OV-2FE-3AL WAS THE SUPERIOR ALLOY.
WELDABILITY TESTS ON AGEABLE BETA ALLOYS SUGGESTED
THEIR PERFORMANCE WAS SIMILAR TO THE COMMERICAL ALLOY
TI-13V-IICR-3ALs WHEREAS THE TWO STABLE-BETA
ALLOYS TI17V-IOMN-3AL o 56 fU)
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AD-623 019
WATERVLIET ARSENAL N Y BENET LABS

THE HEATING OF METALS IN AN ELECTROLYTE@ (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
SEP 65 ZP FRANKELHERBERT I

REPT, NO. WVT-6629
PROJI DA MI 3 23041 O1M7M7

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: 19HEAT TREATMENT, METALS)t
(OELECTROLYTES, HEATING)I QUENCHING(COOLING)s
STEEL. HARDENING, ELECTRIC ARCS#
TANKS(CONTAINERS) IU)

STEEL CAN BE MEAT TREATED ELECTRICALLY WHILE
SUBMERGED IN AN ELECTROLYTE* THE ADVANTAGES OF
THIS PROCESS ARE: I) RAPID HEATING, 12)
PREVENTION OF SCALE BY THE AUTOMATIC GENERATION OF
HYDROGEN WHICH SURROUNDS THE WORK, (3) AUTOMATIC
QUENCH IN THE SAME TANK WHEN THE CURRENT IS
INTERRUPTED* ON SMALL SAMPLES, HEATING RATES AS
HIGH AS 35OF PER SECOND AND AS LOW AS 6.6F PER
SECOND HAVE BEEN ACHIEVED WITH THE LIKLIHOOD Of BEING
ABLE TD 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: (M) A
LARGE Do Co GENERATOR IS REQUIRED FOR MODERATELY
LARGE PIECES, (2) THE PROCESS IS LESS THAN 125
EFFICIENT, (3) PROTECTED THERMOCOUPLES MUST BE
ATTACHED TO THE WORK, 14) 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) lU)
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AD-62S 47S 11/6 to/$ 10/10o
COMISION NACIONAL Of ENERGIA ATOMICA BUENOS AIRES
1ARGENTINA) DEPARTAMENTO DE METALURGIA

POINT DEFECTS AND MECHANICAL PROPERTIES OF
COLUMBIUM.oU

DESCRIPTIVE NOTE: FINAL REPT. IS FEB 62-30 NOV 61,
NOV 41 39P COLLqJORGE A. IDI PRIMIOe

JUAN C. SBISOGNIsEDGARDO I
CONTRACT: DA-ARO-'Y-092-63-G20 tDA-ARO-q9-O?2-69-

PROJ: DA-2001'IBO1S32D-00-0O3-LA

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS:* (ONIOBIUM, RADIATION DAMAGE)*
(*RADIATION DAMAGE@ NIOBIUM), ARGENTINA, HIGH-
TEMPERATURE RESEARCH, REACTOR MATERIALS, HARDNE.SS,
QUENCHING(COOLIN6), IMPURITIES. CRYSTAL LATTICE
DEFECTS, DEFORMATION, RESISTANCE(ELECTRICAL19
MECHANICAL PROPERTIES, EXPERIMENTAL DATA (U)

THE RESULTS Of TWO AND A HALF YEARS Of EXPERIMENTAL
WORK ARE PRESENTED IN THE FOR" OF CONCLUSIONS, FIVE
TABLES AND NINE GRAPHS* ALSO INCLUDED ARE
PHOTOGRAPHS AND DIAGRAMS Of THE EXPERIMENTAL SET UP*
RESULTS OF R VS T FOR CS SHOW AGREEMENT WITH
OTHERS UP TO 1O00C RESULTS CAN BE EXPRESSED BY
RSUBT a R 1OC0 11 - AT -BT SQUARED)
WHICH DIFFERS FROM LINEAR RELATIONSHIP OBTAINED
ELSEWHERE. BECAUSE OF QUENCHING SOME KIND OF
DEFECTS CAN BE RETAINED IN CS CONTAINING CERTAIN
AMOUNT Of INTERSTITIAL IMPURITIES. A MINIMUM DOSE
Of 1.10 TO THE 17TH POWER NEUTRONS/SQ CM IS NECESSARY
TO PRODUCE A MEASURABLE INCREASE IN THE HARDNESS Of
POLYCRYSTALLINE CS. (AUTHOR) fU)
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AD62 S120/9 7/2

RESEARCH INST TEMPLE UNIV PHILADELPHIA PA

PLASMA JET CHEMISTRY. IU)

DESCRIPTIVE NOTE9 FINAL REPTes
DEC 64 .37P STOKESvCo So ICAHILLJo As I

CORREAJo Js lGROSSE#Ao V. I
CONTRACT! AF-AFOSR-62-i96
PROJ 1 AF-97S0
TASK:1 975001
MONITOR: AFOSR ,65-1802

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (@PLASMA JETS, SYNTHES15(CI4EMISTRYI)s
(OSYNTHESIS(CHEMISTRY), PLASMA JETS)# HELIUM
GROUP GASES, CATHODES, POWDERS, NITROGEN,
TUNGSTEN, ANODESt. HLIUM, ARGON, RELEASE
MECHANISMS, METALS, CHEMICAL COMPOUNDS, OXIDES,
REDUCTION(CHEMISTRY), REFRACTORY METALS,
NITRIDESP CARBIDES# RINGS,
QUENCHINGICOOLING), HIGH-TEMPERATURE RESEARCH fUI

THREE TYPES Of PLASMA JETS ARE DESCRIBED: A
NOBLE GASES PLASMA JET, A NITROGEN PLASMA JET, AND A
PLASMA JET CATHODE AS CHEMICAL FEEDER. POWDER
FEEDING DEVICES AND QUENCHING DEVICES ARC CONSIDERED.
THE USE OF THE PLASMA JET IS DESCRIBED FOR SEVERAL
CHEMICAL REACTIONS: METAL OXIDES REDUCTION,
REFRACTORY METALS NITRIDES FORMATION, AND REFRACTORY
METALS CARBIDES FORMATION. THE TEMPERATURES
ATTAINABLE WITH PLASMA JETS ARE IN THE RANGE OF
5000K TO S0,000K. lAUTHOR) lUl
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AD-629 979 13/6 11/6
DAVID TAYLOR MODEL BASIN WASHINGTON D C STRUCTURAL
MECHANICS LAB

EFFECTS OF TEMPERING ABOVE THE LOWER CRITICAL
TEMPERATURE A SUB CI ON THE PROPERTIES OF AN HY-BD
STEEL* IU)

DESCRIPTIVE NOTE$ PROGRESS REPTo NO. 6,
JAN 66 29P WILLNERABNER R, ISALIVEs

MARCEL Le I
REPTs NO. DTB-'1Io
PROJ8 S-ROOI-0OI-OI
TASK: o9oI

UNCLASSIFIED REPORT

DESCRIPTORS: (oSTEEL* TEMPERING), MECHANICAL
PROPERTIESo TEMPERATURES, MICROSTRUCTURE, NOTCH
TOUGHNESS, METAL PLATES. TRANSITION TEMPERATURE,
QUENCHING(COOLING), TENSILE PROPERTIES, WELDS#
FRACTUREIMECHANICS1, METALLOGRAPHY,
TRANSFORMATIONS fUl
IDENTIFIERS: STEEL HY-8O (Ul

THE EFFECTS OF TEMPERING ABOVE THE CRITICAL
TRANSFORMATION TEMPERATURE ON THE NICROSTRUCTURE,
NOTCH-TOUGHNESS AND MECHANICAL PROPERTIES OF NY-4O
STEEL WAS INVESTIGATED* THE FORMATION 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-8O SPECIFICATION.
RETEMPERING TO ACHIEVE MINIMUM YIELD STRENGTHS MAY
RESULT IN NONUNIFORM YIELD STRENGTH DISTRIBUTION*
THE POSSIBILITY OF UNDERBEAD CRACKING DUE TO ALLOY
SEGREGATION IS ALSO DISCUSSED. (AUTHOR) I
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AD-634 220 11/6
ALBERTA UNIV EDMONTON

TRANSFORMATIONS IN FE-CR ALLOYS. (U)

JUN 65 qP WALLBRIDGE, Jo No |PARRJ*
GORDON I

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN JOURNAL OF THE IRON AND
STEEL INSTITUTE* V204 P119-21 FEB 1966.

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH THE
UNIVERSITY OF WINDSOR, ONTARIO*

DESCRIPTORS: (oIRON ALLOYS, *CHROMIUM ALLOYS).

(OTRANSFORMATIONS9 IRON ALLOYS)s CANADA, CHROMIUM
ALLOYS. MARTENSITE, TRANSITION TEMPERATURE,
QUENCHINGICOOLING), SURFACE PROPERTIES,
DEFORMATION fU)

COOLING CURVES FOR FE-CR ALLOYS (0.S TO 10
AT-$ CR) AT RATES TO 114000 DEGC/S HAVE BEEN
OBTAINED. ALLOYS CONTAINING 0.S-2 AT-5 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
TRANSFORMATION1 AND THERE APPEARS TO BE A PARALLEL
BEHAVIOUR BETWEEN THE BINARY ALLOYS OF FE-MN AND
FE-CRo lAUTHOR) IU)
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AD-634 960 Iq/2
NATIONAL RESEARCH COUNCIL OF CANADA OTTAWA IONTARIO) DIV
OF APPLIED PHYSICS

PLATINUM RESISTANCE THERMOMETRY IN THE RANGE 630
900C, lUl

DEC 65 12P BERRY, Re Jo I
MONITOR9 NRC 6973

UNCLASSIFIED REPORT

AVAILABILITY: PUBLISHED IN METROLOGIA V2 P92-3 APR
19660

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*RESISTANCE THERMOMETERS, PLATINUM).
CANADA. RESISTANCEIELECTRICAL), ELECTRIC
INSULATION, LEAKAGEIELECTRICAL), STABILITY,
HIGH-TEMPERATURE RESEARCH, QUENCHING(COOLING),
PERFORMANCE(ENGINEERING) (Ul

THE PERFORMANCE OF COMMERCIALLY PRODUCED, STANDARD
PLATINUM RESISTANCE THERMOMETERS HAS BEEN
INVESTIGATED IN THE REGION 630 - 900Ce PARTICULAR
ATTENTION WAS PAID TO RESISTANCE STABILITY, QUENCHING
EFFECTS. AND ELECTRICAL INSULATION LEAKAGE* THE
LIMIT OF 900C WAS DICTATED BY THE USE OF MICA
INSULATION IN THESE INSTRUMENTS* THE MOST SERIOUS
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 TEMPERATURES, AND THIS PROBLEM IS
STUDIED IN SOME DETAIL HERE* A RELATIONSHIP
BETWEEN THE MAGNITUDE OF THE GALVANOMETER 'WET KICK9
AND THE INSULATION RESISTANCE HAS BEEN ESTABLISHED*
THE USEFUL LIFETIME OF THE DRY AIR FILLING IN A
THERMOMETER HAS BEEN ESTIMATED FOR VARIOUS CONDITIONS
OF USE. BASED ON THESE STUDIES, PROCEDURES HAVE
BEEN RECOMMENDED FOR STABILIZING PLATINUM RESISTANCE
THERMOMETERS, ANNEALING-OUT QUENCHING EFFECTS, AND
REDUCING INSULATION LEAKAGE OVER THIS TEMPERATURE
RANGE. (AUTHOR) (Ul
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AD-63S 497 11/6 20/12
WAYNE STATE UNIV DETROIT MICH DEPT OF METALLURGICAL
ENGINEERING

THE NI3AL ORDERING SYSTEM. fU)

DESCRIPTIVE NOTE: TECHNICAL REPT.
JUN 66 30P COREYCLARK Le |LISOWSKY9

BEGOAN I
REPT. NO* TR-1,
CONTRACT: NONR-9520(OOI.
PROJ: NR-O31"703t

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: |oNICKEL ALLOYS, PHASE STUDIES)*
(*ALUMINUM ALLOYS$ PHASE STUDIES)*
RESISTANCE(ELECTRICAL)o X-RAY SPECTRUM#
MICROSTRUCTURE. GRAIN STRUCTURESIMETALLURGY)s
CRYSTAL LATTICES. QUENCHINGICOOLING) (U)
IDENTIFIERS: ORDER-DISORDER THEORY IU)

ELECTRICAL RESISTIVITY, X-RAY LINE POSITIONS.
DEGREE OF ORDERS AND MICROSTRUCTURES HAVE BEEN
INVESTIGATED FOR NI-AL ALLOYS NEAR THE NI3AL
COMPOSITION. THE RESULTS INDICATE THAT N13AL

UNDERGOES DISORDERING BETWEEN 1250C AND THE MoPoo
ALSO SUPERSATURATED GAMMA, PRODUCED IN GAMMA *
GAMMA' ALLOYS BY GAS-QUENCHING, IS EXTENSIVELY
ORDERED PRIOR TO GAMMA' (NI3AL) PHASE
SEPARATION. THE LATTER REACTION, IF NOT BOTH, MUST
FOLLOW THE COOPERATIVE PHENOMENA MODEL* SHIFTS IN
LINE POSITION AS A FUNCTION OF QUENCH-INDUCED
SUPERSATURATION ARE SHOIfN. LATTICE PARAMETERS OF
EQUILIBRIUM AND NON-EQUILIBRIUM PHASES ARE GiVEN.
(AUTHOR) (U)
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AD-639 056 11/6 20/2 13/0
PENNSYLVANIA UNIV PHILADELPHIA SCHOOL OF METALLURGICAL
ENGINEERING

AN ELECTRON MICROSCOPE STUDY OF QUENCHED GOLDw
PALLADIUM ALLOYS@ Is A STUDY OF THE ELECTRICAL
RESISTIVITY CHANGES PRODUCED BY QUENCHING AU PD
ALLOYS. Ile THE EFFECT OF QUENCHED-IN VACANCIES ON
THE MECHANICAL PROPERTIES OF GOLD-PALLADIUM ALLOYS.
III. IU)

DESCRIPTIVE NOTE: ANNUAL SUMMARY REPT, I OCT 65-30 SEP
66.

SEP 66 3P
CONTRACT: NONR-551(55),

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*GOLD ALLOYSo *CRYSTAL LATTICE
DEFECTS)# PALLADIUM ALLOYSo FOILS, ELECTRON
MICROSCOPYo RESISTANCEIELECTRICAL), MECHANICAL
PROPERTIES. QUENCHXNGICOOLING)o SINGLE CRYSTALS.
WIRE tUl

A STUDY WAS MADE OF POINT DEFECTS IN BINARY ALLOYS.
THERE ARE THREE PHASES OF THE RESEARCH, THE FIRST
CONCERNED WITH ELECTRON MICROSCOPY OF GOLD-PALLADIUM
FOILS, 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. lUl

UNCLASSIFIED /ZOHC|
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AD-639 092 20/13
MASSACHUSETTS INST OF TECH CAMBRIDGE DEPT OF
METALLURGY

COOLING RATES IN SPLAT COOLINGs (U)

DESCRIPTIVE NOTE! TECHNICAL REPT.
SEP 66 32P RUHLROBERT Co I

REPT. NO* TRw129
CONTRACT: NONR-Igq|I(381
PROJ: DSR-7618p

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (OCOOLING, LIQUID METALS), (*THERMAL
CONDUCTIVITY, COOLING)o LIQUIDSt
QUENCHING(COOLINGl, EXPERIMENTAL DATA |Ul
IDENTIFIERS: SPLAT COOLING lU)

CALCULATIONS AND EXPERIMENTAL OBSERVATIONS MADE ON
COOLING RATES DURING SPLAT QUENCHING ARE PRESENTED.
THREE POSSIBLE TYPES OF COOLING BEHAVIOR ARE
DISCUSSED: IDEAL COOLING, INTERMEDIATE COOLING,
AND NEWTONIAN COOLING* 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 SUBSTRATE. SPLAT-COOLING
RATES RANGE TYPICALLY FROM 10,000 TO ABOVE 10 TO THE
IOTH POWER C/SECe, DEPENDING ON THE ACTUAL
CONDITIONS. (AUTHOR) |U)
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AD-41 786 11/6 20/12
ILLINOIS UNIV URBANA

AN INTERNAL FRICTION STUDY OF VACANCIES IN A QUENCNED
AU-NI SOLID SOLUTION* (U)

DESCRIPTIVE NOTE: INTERIM REPTs
MAY 66 6P COSTsJ* R, I

CONTRACT: AF-AFOSR-633-6q
PROJ: AF-9763

TASK: 976301
MONITOR: AFOSR 66-1601

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN ACTA METALLURGICA V13
P12637 DEC 1966:

SUPPLEMENTARY NOTE* REVISION OF MANUSCRIPT SUBMITTED B
MAR 65s

DESCRIPTORS: 1eGOLD ALLOYS, INTERNAL FRICTION),
('NICKEL ALLOYS, INTERNAL FRICTION), (*INTERNAL
FRICTION, RELAXATION TIME), ANNEALING,
QUENCHING(COOLING)v THERMODYNAMICS, CRYSTAL
SUBSTRUCTURE, SOLID SOLUTIONS lU)
IDENTIFIERS: ZENER RELAXATION (Ul

CHANGES IN THE VACANCY CONCENTRATION IN A QUENCHED
AU-30 ATeS NI ALLOY ARE FOLLOWED USING ISOTHERMAL
INTERNAL FRICTION MEASUREMENTS OF THE ZENER
RELAXATION RATE. ANALYSIS OF THE VACANCY ANNEALING
YIELDS A VALUE OF APPROXIMATELY 21 KCAL/MOLE FOR THE
ENERGY FOR VACANCY MOTION. FROM THIS ENERGY OF
MOTION, TYPICAL RATES OF SHIFTING OF THE ZENER PEAK
TEMPERATURE ARE OBTAINED. THIS PEAK SHIFT IS USED

TO INTERPRET A PREVIOUSLY UNEXPLAINED INTERNAL
FRICTION PEAK OBSERVED IN THIS ALLOY. (AUTHOR) (U)
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AD-643 302 13/8 7/4
NORTHWESTERN UNIV EVANSTON ILL DEPT OF MATERIALS
SCIENCE

SPINODAL DECOMPOSITION DURING CONTINUOUS COOLING.
(Ul

NOV 6S 12P HUSTONtEo Le ;CAHNtJOHN We |
HILLIARDiJo Es I

CONTRACT: DAi31124IAROID)-233
MONITOR: AROD q975:3

UNCLASSIFIED REPORT
AVAILABILITY: .PUBLISHED IN ACTA METALLURGICA Vi'1
P1053-62 SEP 1966.

DESCRIPTORS: (eSOLID SOLUTIONS, DECOMPOSITION)#
I*COOLINGO oDECOMPOSITION)s TRANSFORMATIONS,
PHASE STUDIES, QUENCHINGICOOLING), THEORY (Ui

SPINODAL DECOMPOSITION OF A BINARY SOLID SOLUTION
DURING CONTINUOUS COOLING SHOULD LEAD TO A STRUCTURE
THAT IS SIMILAR TO THAT RESULTING FROM ISOTHERMAL
DECOMPOSITIONt CONSISTING OF A SUPERIMPOSITION OF
SINUSOIDALLY VARYING COMPOSITION MODULATIONS
CLUSTERED ABOUT A WAVELENGTH LAMBDA SUB MAX THAT HAS
RECEIVED MAXIMUM AMPLIFICATION. FOR QUENCH RATES
WHICH ARE FAST ENOUGH TO PRECLUDE COMPLETE
DECOMPOSITION, THE PROFILE OF THE COMPOSITION-
AMPLITUDE SPECTRUM IS INDEPENDENT OF QUENCH RATE AND
THE LOGARITHM OF THE AMPLITUDE IS INVERSELY
PROPORTIONAL TO THE QUENCH RATE* WITH SLOWER
QUENCH RATES IN WHICH COMPLETE DECOMPOSITION OCCURS
LAMBDA SUB MAX INCREASES AS THE -(1/&) POWER OF
THE QUENCH RATE. 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 SUMMARIZED AS
ISOTHERMAL-TRANSFORMATION AND CONTINUOUS-COOLING-
TRANSFORMATION DIAGRAMS FOR SPINODAL DECOMPOSITION*
(AUTHOR) (Ul
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AD-6%3 '92 20/2
PENNSYLVANIA STATE UNIV UNIVERSITY PARK MATERIALS RESEARCH

LAB

EXPERIMENTAL CONFIRMATION OF MAJOR CHANGE Of DEFECT
TYPE WITH TEMPERATURE AND COMPOSITION IN IONIC
SOLIDS* (u)

MAR 66 qP DINESS#As Me IROYoRUSTUM I
CONTRACT: AF-AFOSR-208-63
PROdJ AF-9761
TASK: 976102
MONITOR: AFOSR 66-2150

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN SOLID STATE
COMMUNICATIONS V3 P123-S 19650

DESCRIPTORS: (*CRYSTAL LATTICE DEFECTS, CERAMIC
HATERIALS), ZIRCONIUM COMPOUNDS, OXIDES, CALCIUM
COMPOUNDS, DOPING, QUENCHINGICOOLING2, HIGH-
TEMPERATURE RESEARCH, DENSITY IU)

THE CHANGE OF PREDOMINANT POINT DEFECT-TYPE FROM
INTERSTITIAL CATIONS TO ANION VACANCIES IS PRESENTED
AS A FUNCTION OF TEMPERATURE AND CONCENTRATION FOR
THE FLUORITE-TYPE CRYSTALLINE SOLUTION FIELD IN THE
SYSTEM ZRO2-CAO THE CHARACTERIZATION Of THE
POINT DEFECT CONTENT OF THESE MATERIALS IS BASED UPON
EXPERIMENTAL DETERMINATIONS OF DENSITIES AND
PRECISION X-RAY LATTICE PARAMETERS.
(AUTHOR) (U)
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ADi4'6 10' 11/6 7/
NORTH CAROLINA STATE UNIV RALEIGH DEPT OF ENGINEERING
RESEARCH

DIE KOBALTECKE IM DREISTOFFSYSTEM KOBALT--MOLYBDAN - o

BORP (COBALT IN THE TERNARY SYSTEM COBALT -
MOLYBDENUM-BORON), (U|

AUG 66 sP STADELMAIERsHo He IDAVISqHo He

CONTRACT: DA-31-12Q-AROID)-277
PROJ: DA-200IqS-01320
MONITOR: AROD 5010:10

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN MONATSHEFTE FUR CHEMIE
V97 NS PlqO-4 1966

SUPPLEMENTARY NOTE: TEXT IN GERMAN.

DESCRIPTORS: (*COBALT ALLOYS. PHASE STUDIES).
(eMOLYBDENUM ALLOYS, PHASE STUDIES), (*BORON
ALLOYS, PHASE STUOIESI, QUENCHINGICOOLING),
CRYSTAL STRUCTURE (U|

THE EQUILIBRIA IN THE TERNARY SYSTEM COBALT--
MOLYBDENUM--BORON WERE INVESTIGATED IN THE REGION
AROUND TAU (CR23C6 STRUCTURE) AND COMOB
1UNKNOWN STRUCTURE). IN ALLOYS QUENCHED FROM
SOOC THE COMPOSITION OF TAU IS FOUND AT
C02lo7MOIe3B6e (AUTHOR) (U)
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AP-6q6 q55 1111 20/2
PENNSYLVANIA UNIV PHILADELPHIA SCHOOL OF METALLURGICAL
'ENGINEERItNG

ELECTRON MICROSCOPE OBSERVATIONS OF QUENCHED AND AGED
GOLD AND GOLD-PALLADIUM ALLOYS# tUl

DESCRIPTIVE NOTE: TECHNICAL REPT.,
JAN 67 9'P COOKPROGER H* IMADDIN,

ROBERT I
REPT. NO* TR-1
CONTRACT: NONR-SSISSI
PROJ: NR'031-528

UNCLASSIFIED REPORT

DESCRIPTORS; leGOLD ALLOYS. CRYSTAL LATTICE
DEFECTSlo (*CRYSTAL LATTICE OEFECTS, PALLADIUM
ALLOYSI, QUENCHING(COOLING), AGINGIMATERIALSIo
ELECTRON MICROSCOPY, CRYSTALLOGRAPHY# MELTING
POINT, CRYSTAL STRUCTURE, FOILS, CRYSTAL
LATTICES IU)

A REVIEW OF PAST WORK ON THE BEHAVIOR OF VACANCIES
IN QUENCHED METALS IS PRESENTED, WITH EMPHASIS UPON
GOLD AND TRANSMISSION ELECTRON MICROSCOPY DATA*
RESULTS ARE PRESENTED ON AU& AU-S AT* PD, AND
AU-I0 AT% PO FOILS QUENCHED FROM 085 TN (TM

ABSOLUTE MELTING TEMPERATURE) AND EXAMINED IN

AN ELECTRON MICROSCOPE& IT IS FOUND THAT INCREASING
PALLADIUM CONTENT CAUSES AN INCREASE IN THE NUMBER OF
FAULTED DISLOCATION LOOPS IN THE QUENCHED AND AGED
MATERIAL AND IN THE CONCENTRATION OF VACANCIES
ANNIHILATED AT SUCH LOOPS. HOWEVER STACKING FAULT
TETRAHEDRA REPRESENT THE MOST IMPORTANT SINKS IN ALL
CASES. SOME REASONS FOR THE INCREASED IMPORTANCE
OF DISLOCATION LOOPS AS VACANCY SINKS IN THE ALLOYS
ARE DISCUSSED, CHANGES IN STACKING FAULT ENERGY DUE
TO ALLOYING ARE NOT THOUGHT SIGNIFICANT IN PRODUCING
THIS EFFECT. POSSIBLE ROLES OF NUCLEUS
CONFIGURATIONS ARE DISCUSSED AND A MODEL IS PRESENTED
IN WHICH TETRAHEORA BECOME LESS EFFECTIVE AS SINKS AS
THEIR GROWTH PROCEEDS. OWING TO CHANGES IN SOLUTE
CONCENTRATION NEAR THEN HOWEVER THE EFFECTIVENESS
OF LOOPS AS SINKS IS NOT EXPECTED TO CHANGE
SIGNIFICANTLY DURING AGEING WITH THE RESULT THAT
DISLOCATION LOOPS CAN BECOME THE MAIN SINKS IN THE
LATER STAGES OF AGEING. fUl
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AD-649 313 13/B 13/41
EDGEWOOD ARSENAL HD

VACUUM (OR FLUXLESS) BRAZING-GAS QUENCHING OF 6061
ALUMINUM ALLOY* fUl

DESCRIPTIVE NOTE; TECHNICAL REPT.,
MAR 67 11P GURTNERtFRANCIS Be ISHUTT,

PAUL K. t JRsISCHWARTZoMELVIN Me I
REPT, NO. EA-TRqO85

UNCLASSIFIED REPORT

DESCRIPTORS: (oALUMINUM ALLOYS, *CONTAINERS)h
40BRAZING9 ALUMINUM ALLOYS),
IeQUENCHINGICOOLING)o ALUMINUM ALLOYSf.
VACUUM APPARATUS, HELIUM, ARGON, COMPATIBILITY (U)
IDENTIFIERS: ALUMINUM ALLOY 6061 (Ul

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 COMPATIBILITY, THE CONCEPT EVOLVED AROUND
COMBINING VACUUM BRAZING AND GAS QUENCHING INTO ONE
OPERATION* THE PARTS WERE QUENCHED IN THE FURNACE
AFTER BRAZING OR SOLUTION TREATING* THE ADVANCE
INTO THE FIELD OF VACUUM BRAZING-GAS QUENCHING HAS
PROVIDED A DEFINITE ADVANCE IN THE FIELD OF
MANUFACTURING FOR HIGH OR LOW VOLUMES OF ITEMS. AS
A RESULT OF THE INVESTIGATION, THE FOLLOWING
CONCLUSIONS WERE DRAWN: (1) VACUUM BRAZING-
GAS QUENCHING IS FEASIBLE FOR PRODUCTION QUANTITIES
OF COMPLEX AND SIMPLE ITEMS. (2) THE
APPLICATION OF SUCH A PROCESS IS NOT LIMITED TO 6061
ALUMINUMs BUT CAN BE EXTENDED TO FERROUS AND
NONFERROUS ALLOYSo 13) THE FUTURE FOR A
PROCESS SUCH AS VACUUM BRAZING-GAS QUENCHING IS
UNLIMITED AT THE PRESENT TIME. (AUTHORI Ul
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AD'662 100 13/8
UNIVERSITY OF SOUTHERN CALIFORNIA LOS ANGELES

THE ROLE OF IMPERFECTION CHEMISTRY IN THE
CHARACTERIZATION OF MATERIALSo EU)

DEC 66 17P KROGERtF. A* I
CONTRACT: AF-AFOSR-986-66
PROJI AF-9710
TASK: 971003
MONITOR: AFOSR 67-1091

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN MATERIALS RESEARCH
BULLETIN V2 P203-16 1967.

SUPPLEMENTARY NOTE: PRESENTED AT THE INTERNATIONAL
CONFERENCE ON THE CHARACTERIZATION OF MATERIALS.
UNIVERSITY PARK* PENNSYLVANIA# NOV 16-16p 1964

DESCRIPTORS: (ODEFECTS(MATERIALS)o CHEMICAL
ANALYSIS), (eCRYSTAL STRUCTURE, PHASE STUDIES),
CADMIUM, TELLURIUM, THERMODYNAMICS, CHEMICAL
PRECIPITATION, QUENCHINGICOOLINGIe DOPING (U)

FOR A COMPLETE CHARACTERIZATION OF A CRYSTALLINE
MATERIAL IT IS NECESSARY TO SUPPLEMENT THE CLASSIC
CHARACTERIZATION DATA SUCH AS THE CHEMICAL
COMPOSITION, 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 QUENCHING# AND THE PARAMETERS OF
POSSIBLE PRECIPITATION PROCESSES INVOLVING BOTH THE
PHASE DIAGRAM AND KINETIC DATA, ARE REQUIRED IN
ADDITION. THE SITUATION IN PURE AND DOPED CDTE
IS DISCUSSED AS AN EXAMPLE. EU)
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AD-6S2 132 20/3 11/6
MASSACHUSETTS INST OF TECH CAMBRIDGE NATIONAL'MAGNET
LAB

MAGNETIC PROPERTIES OF SUPERCONDUCTING NO-RE
ALLOYS* |U)

DESCRIPTIVE NOTE: REVISED ED.*
SEP 66 7P LERNER9E. lDAUNTvJ9 Go I

MAXWELLgEt ;
CONTRACT: AF 491638)-'46B
PROJ: AF-9764
MONITOR: AFOSR 67-1010

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN THE PHYSICAL REVIEW
V163 N2 p487-92 JAN 10 1967.

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH OHIO
STATE UNIV., COLUMBUS* REVISION OF MANUSCRIPT
SUBMITTED 2S MAR 66.

DESCRIPTORS: (*MOLYBDENUM ALLOYS, eRHENIUM
ALLOYS). (eSUPERCONDUCTIVITYP *MAGNETIC
PROPERTIES), WIRE, ANNEALING* PHASE STUDIES.
MAGNETIC FIELDS# TRANSITION TEMPERATURE,
RESISTANCEIELECTRICAL), SUPERCONDUCTORS*
MAGNETIC MOMENTS, THERMAL CONOUCTIVITY.
QUENCHINGICOOLING) |U)

THIS PAPER GIVES DETAILS OF RESEARCH CARRIED OUT ON
THE LOW-TEMPERATURE PROPERTIES OF MO-RE ALLOYS IN
THE SUPERCONDUCTING STATE* MEASUREMENTS WERE MADE
ON A S2-qB% 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 PHASES PRESENT IN EACH
SPECIMEN. THE LOW-TEMPERATURE MEASUREMENTS COVERED
OBSERVATIONS OF THE MAGNETIZATION AS A FUNCTION OF
APPLIED MAGNETIC FIELD AT VARIOUS TEMPERATURES, USING
TWO DIFFERENT TECHNIQUES* THE MEASUREMENTS YIE!.)ED

THE CRITICAL MAGNiTIC FIELDS HCI AND HC2 AS A
FUNCTION OF TEMPERATURE AND OF THE STATE OF ANNEAL,
AS WELL AS OF THE TRANSITION TEMPERATURE TCs
ESTIMATES WERE MADE OF HC(T) AND THE
GINZBURG-LANDAU-ABRIKOSOV-GOROKOV AND MAKI
PARAMETERS KAPPA, KAPPA 1iT)o AND KAPPA 3(T).
COMPARISONS OF THE RESULTS ARE MADE WITH RESULTS
OBTAINED PREVIOUSLY BY US FROM RESISTIVITY
MEASUREMENTS ON THE SAME ALLOY AND BY OTHER AUTHORS
ON SIMILAR SUPERCONDUCTING ALLOYSI THE COMPARISONS
SHOW CONSISTENCY IN THE DATA.
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AD-6S2 399 11/2
LINDEN LABS INC STATE COLLEGE PA

CHEMICAL STRENGTHENING OF CERAMIC MATERIALS. IV

DESCRIPTIVE NOTE: SUMMARY REPT., 7 APR 66-6 APR 67,
APR 67 I6P KIRCHNERoHENRY P. IGRUVER,

ROBERT Me IPLATTS*DENNIS Re IWALKERRALPH

Es I
CONTRACT: NOW-66-0441

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-634 361

DESCRIPTORS: (*CERAMIC MATERIALS, MECHANICAL
PROPERTIES), ALUMINA, SPINELS. MAGNESIUM OXIDESo
SILICON DIOXIDE, TITANIUM COMPOUNDS, NICKEL
COMPOUNDS, OXIDES. MINERALSo
FAILUREIMECHANICS), INHIBITION@ COMPRESSIVE
PROPERTIES, FLEXURAL STRENGTH, THERMAL SHOCK,
ADDITIVES, HEAT TREATMENTo SURFACE PROPERTIES#
CERAMIC COATINGS, QUENCHINGICOOLING) (U)
IDENTIFIERS: CORDIERITE, FORSTERITE, NICKELOUS
OXIDE, STEATITEo TITANIUM DIOXIDE lU)

AN INVESTIGATION OF THE EFFECT OF COMPRESSIVE
SURFACE LAYERS ON THE STRENGTH OF POLYCRYSTALLINE
CERAMIC BODIES IS DESCRIBED& LOW EXPANSION SURFACE
LAYERS WERE FORMED ON CONVENTIONAL CERAMICS BY
CHEMICAL REACTIONS AT HIGH TEMPERATURES. FAILURE*
BY SHEARING OF THE SURFACE LAYERS, WAS PREVENTED BY
ESTABLISHING GRADUAL VARIATIONS RN COMPOSITION WITHIN
THE BODY. CHEMICAL STRENGTHENING WAS ATTEMPTED
WITH ALUMINA, TITANIA* SPINEL, MAGNESIA, FORSTERITEs
STEATITEo NICKEL OXIDE, SILICA AND CORDIERITE BODIES
AND WAS ACHIEVED WITH SEVERAL OF THESE MATERIALS.
GLAZING AND QUENCHING ALSO RESULTED IN IMPROVED
FLEXURAL STRENGTH& COMBINED PROCESSES INVOLVING
CHEMICAL STRENGTHENING, ATMOSPHERIC TREATMENTS,
GLAZING AND QUENCHING WERE INVESTIGATED. IN SOME
CASES STRENGTH INCREASES OF MORE THAN 905 WERE
OBSERVED. THE THERMAL SHOCK RESISTANCE OF SOME OF
THE SAMPLES WAS IMPROVED. ABRASION OF THE SURFACES
OF SOME OF THE TREATED SAMPLES DID NOT RESULT IN LOSS
OF STRENGTHe (AUTHOR) fUl
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AD-4S2 947 11/6

WINDSOR UNIV IONTARIO)

TRANSFORMATIONS IN FE-Co ALLOYS# U

66 3P PARRtJo GORDON I

UNCLASSIFIED REPORT
AVAILASILITY: PUBLISHED IN JOURNAL Of THE IRON
AND STEEL INSTITUTE VZOS Pq26-7 APR 1967o

DESCRIPTORS: teIRON ALLOYS* *TRANSFORMATIONS$#
(*COBALT ALLOYS. 'TEMPERATURE), COOLING@
ALLOYS. CARSON, RODS, MEASUREMIENT* ACCURACY#
NICKEL$ MANGANESE, CHROMIUM, ANNEALING.
TH4ERM4AL ANALYSIS. SAMPLING, THERMOCOUPLESo
QUENCHINGICOOLING), WELDING# TABLES (U)

VALUES OF MS IN FE-CO ALLOYS CONTAINING
BETWEEN 0.1 AND 2'95 CO SHOW A MINIMUM OF
(ABOUT) 600C AT ISCO. EXTRAPOLATION OF
MS5 VALUES FOR THE DILUTE ALLOYS SUGGESTS AN MS IN
PURE IRON OF 740C. THESE ALLOYS ALSO SNOW A
SIMILARITY To FE-Ni ALLOYS IN THE APPEARANCE Of
TWO CONSTANT TEMPERATURE PLATEAUX IN THE GRAPHS OF
TRANSFORMATION TEMPERATURE Ve COOLING RATCE.
(AUTHOR) IU)
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AD-663 08 20/12 20/3
CALIFORNIA UNIV SAN DIEGO LA JOLLA DEPT Of PHYSICS

SUPERCONDUCTING TRANSITIONS IN BODY-CENTERED CUBIC
THALLIUM-INDIUM ALLOYS. |U|

JUN 64 qP LUEtHs Le IWILLENSeRo H.
I

CONTRACT: AF-AFOSR-431-64
PROJ: AF-9763
TASK: 976302
MONITOR: AFOSR 67-1237

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN PHYSICAL REVIEW V164
NZ P436-8 FEB 10 1947.

SUPPLEMENTARY NOTE' PREPARED IN COOPERATION WITH
CALIFORNIA INST. Of TECH., PASADENA, We N
KECK LABS

DESCRIPTORS' (*SUPERCONDUCTORS* TRANSITION
TEMPERATURils I*THALLIUM ALLOYS#

SUPERCONDUCTIVITY)@ (OINDIUM ALLOYS,
SUPERCONDUCTIVITY). CRYSTAL STRUCTURE# CRYSTAL
LATTICES. PHASE STUDIES. THERMAL EXPANSION.
QUENCHINGICOOLING)i ANNEALING fUl

THE SUPERCONDUCTING TRANSITION TEMPERATURE AND THE
LATTICE PARAMETER Of THE BODY-CENTERED CUBIC PHASE IN
THE IN-TL SYSTEM ARE REPORTED. THE TRANSITION
TEMPERATURE OF BCC-TL IS EXTRAPOLATED TO BE 390
PLUS OR MINUS Oe.K. THE LINEAR THERMAL-EXPANSION
COEFFICIENT Of THE 8CC ALLOYS IS COMPUTED TO BE
0,0000029/DEGK BETWEEN 77 AND 300 K INDEPENDENT

OF COMPOSITION. (AUTHOR) (U)
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AD-4S3 304 7/q 20/2 11/6
CALIFORNIA UNIV SAN DIEGO LA JOLLA DEPT OF PHYSICS

LATTICE PARAMETERS OF IRON-RICH IRON-GALLIUM ALLOYS,
IU)

SEP 66 "P LUOtHe Le I
CONTRACT: AF-AFOSR-631-64
PROJ: AF-9763
TASK: 976302
MONITOR: AFOSR 67-1224

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

1967o

DESCRIPTORS: (*CRYSTAL LATTICES, *IRON ALLOYS).
(*GALLIUM ALLOYSt CRYSTAL LATTICES)# SOLUBILITY,
CRYSTAL STRUCTURE, SOLID SOLUTIONSt
QUENCHINGICOOLING)t X-RAY DIFFRACTION ANALYSISo
INTENSITY, HIGH-TEMPERATURE RESEARCH, BISMUTH,
CESIUM COMPOUNDS, CHLORIDES. ATOMIC PROPERTIES.
HEAT-RESISTANT METALS + ALLOYSP PHASE STUDIES.
COBALT, FERROMAGNETIC MATERIALS, TESTS IU)

SYSTEMATIC INVESTIGATIONS OF THEFE-GA SYSTEM
HAVE BEEN REPORTED ONLY RECENTLY* THE MAXIMUM
SOLID SOLUBILITY OF GALLIUM IN ALPHA-FE IS NEARLY
50 AT. PCTe AT 90OC. HOWEVER, IT WAS NOT EVIDENT
THAT THE ALPHA-FE SOLID SOLUTION COULD BE RETAINED
SUCCESSFULLY BEYOND 17.35 ATe PCT GA BY SOLID-STATE
QUENCHING. THE PRESENT INVESTIGATION REPORTS THE
RETENTION OF ALPHA-FE SOLID SOLUTION AT SO AT. PCT
GA BY QUENCHING FROM THE LIQUID. AN ORDERED
PHASE OF CSCL-TYPE 182) STRUCTURE WAS
OBSERVED BETWEEN 34 DIFFERENCE SO AT. PCT GA.
SINCE IT WAS CONSIDERED VERY PROBABLE THAT THE
CSCL STRUCTURE WOULD OCCUR AT HIGH TEMPERATURES,
ALLOY FILINGS WERE ALSO QUENCHED BY THE CONVENTIONAL

QUENCHING TECHNIQUE. IN ADDITION TO THE CSCL
PHASE, A SECOND ORDERED PHASE OF BIF3-TYPE
(003) STRUCTURE WAS FOUND IN THE RANGE 2S
DIFFERENCE 30 AT. PCT GA. (AUTHOR) (U)
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AD-656 OSI 11/6
FRANKLIN INST RESEARCH LABS PHILADELPHIA PA

A STUDY OF ALLOYING THEORY USING METASTABLE
STRUCTURES. *U)

DESCRIPTIVE NOTE: FINAL REPT, I JUN 66-1 JUN 67,
JUN 67 73P STOERINGROLF ICONRADsHANS I

REPT. NO* F-C1869
CONTRACT: NOO'9-66-C-0231
PROJ: NR-039"31q

UNCLASSIFIED REPORT

DESCRIPTORS: (*COPPER ALLOYS# PHASE STUDIES).
ZINC ALLOYS, SILVER ALLOYS,
QUENCHING(COOLING), DIFFRACTION ANALYSIS,
ELECTRON MICROSCOPY, HEAT TREATMENT,
DECOMPOSITION, CHEMICAL PRECIPITATION, PHASE
DIAGRAMS, ANNEALING, METALLURGY (U)

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
MICROSCOPY. FOR THE CU-AG ALLOYS A SINGLE
PHASE FCC RANDOM SOLID SOLUTION WITH A MAXIMUM
DEVIATION OF ABOUT *1 FROM VEGARDOS LAW WAS
ONLY OBTAINED FOR THE THINNEST REGIONS 11000-3000
A) WITH A SUBSTRATE TEMPERATURE OF -ISO C. FOR
THE THICKER REGIONS AND FOR HIGHER SUBSTRATE
TEMPERATURES, SEGREGATED SILVER-RICH FCC PHASES
DESIGNATED GAMMA DOUBLE PRIME AND ALPHA PRIME WERE

OBTAINED. THE COPPER-RICH BETA PRIME PHASE WAS
ONLY OBSERVED FOR THE HIGHEST SUBSTRATE TEMPERATURE
OF SO C. A NEW HE/AGONAL PHASE TERMED DELTA WAS
FOUND IN VERY SLIGHT AMOUNTS IN THE LIQUID QUENCHED
CU-AG ALLOYS. FOR THE CU-ZN ALLOYS, THE
SOLUBILITY OF ZINC IN THE ALPHA PHASE WAS INCREASED
TO qS BY LIQUID QUENCHING. ANNEALING OF LIQUID
QUENCHED CUSOAGO ALLOYS INDICATED THE FOLLOWING
SEQUENCE FOR THE DECOMPOSITION OF THE METASTABLE
PHASES: GAMMA PRIME IRANDOM) TO GAMMA DOUBLE
PRIME (SPINODAL) TO ALPHA PRIME (SPINODAL) TO
ALPHA PRIME + BETA PRIME TO ALPHA + BETA
(EQUILIB,), (AUTHOR) lU)
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AD-66 117 9/1 11/3
DU PONT DE NEMOURS (E I) AND CO WILMINGTON DEL PLASTICS
DEPT

TOUGHER WIRE JACKETS OF NYLON, (U)

63 7P BONNERRo Me |KJELLMARKsEe
We t JRo;SHAW#Ro Es I

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PREPARED FOR PRESENTATION AT
SYMPOSIUM (12TH) ASBURY PARK. No Jet 4-6 DEC
1963.

DESCRIPTORS: (OELECTRIC WIRE, *NYLON COATINGS),
TOUGHNESS, EXTRUSION, QUENCHING(COOLING),
TEMPERATURE (U)

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
IS EXTRUDED AND THE TEMPERATURE OF THE QUENCH WATER.
AT THE SAME TIME, WE DO NOT BELIEVE THAT THIS
FACTOR, ALONE, IS ANY PANACEA THAT WILL GUARANTEE
PERFECT QUALITY WIRE; CERTAINLY MANY OTHER PROCESS
FACTORS PLAY AN EQUALLY IMPORTANT PART IN PRODUCING A
TOUGH NYLON JACKET* BASED ON OUR FINDINGS, WE

WOULD ENCOURAGE THE MANUFACTURERS OF NYLON JACKETED
WIRE TO EXPERIMENT WITH THE HEATED WIRE AND/OR NOT
WATER QUENCH TO SEE IF IT RESULTS IN A TOUGHER NYLON
JACKET FOR THEIR PARTICULAR CONSTRUCTION.
(AUTHORI (U)
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AD-666 872 20/2
ILLINOIS UNIV URBANA MATERIALS RESEARCH LAS

VACANCY ANNEALING IN THREE DIFFERENT EXPERIMENTS IN
GOLD* (U)

DESCRIPTIVE NOTE: REVISED EDo,
OCT 67 6P SHARNAtR. K. ILEEtCo I

KOEHLERJ, S. I
CONTRACT: DA-31-12'-ARO(DI-61, AT4-1101199
PROJ: DA-20011SO0B32D
MONITOR: AROD 3369:4

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN PHYSICAL REVIEW
LETTERS, V19 N24 P1379-81 11 DEC 67.

SUPPLEMENTARY NOTE: REVISION OF REPORT DATED Iq AUG
67.

DESCRIPTORS: (*CRYSTAL LATTICE DEFECTS, TRANSPORT
PROPERTIES), GOLD, ANNEALING* CRYOGENICSs

ELECTRON BOMBARDMENT# QUENCHINGICOOLING)e

DEFORMATION, TENSILE PROPERTIES |U)

IF THE CONCEPT OF LATTICE VACANCIES IS TO BE
USEFUL, THEN ONE SHOULD BE ABLE TO IDENTIFY LATTICE-
VACANCY MIGRATION IN DIFFERENT EXPERIMENTS IN WHICH
OTHER DEFECTS HAVE ALSO BEEN INTRODUCED. TO DATE.
SUCH A DEMONSTRATION HAS NOT BEEN GIVEN FOR ANY
MElAL. THE PRESENT NOTE REPORTS BRIEFLY THE
RESULTS OF EXPERIMENTS IN WHICH VACANCIES WERE
INTRODUCED INTO VERY PURE GOLD BY QUENCHING. BY 3-
MEY ELECTRON IRRADIATION AT lOOK, AND BY A FEW
PERCENT TENSILE DEFORMATION AT q12K. ONE
OBSERVES IN ALL CASES A PROMINENT ANNEALING PROCESS
WHICH OCCURS IN THE RANGE FROM 20 TO SOC IFOR THE
CONCENTRATIONS USED HERE) WITH AN ACTIVATION ENERGY
IN THE PUREST SPECIMENS OF 0.90 PLUS OR MINUS 0.06
EV, (AUTHOR) (U)
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A0-47 236 20/2 1116
HARVARD UNIV CAMBRIDGE MASS DIV OF ENGINEERING AND
APPLIED PHYSICS

ON THE INTERACTION BETWEEN POINT DEFECTS AND
INCLUSIONS IN CRYSTALS* IU)

DESCRIPTIVE NOTE: TECHNICAL REPT.o
JAN 68 29P ASHBY#Mo Ft I

REPT. NO* TR-'5S
CONTRACT: NOOOiqn67"A-0296
PROJ: NR-031-503

UNCLASSIFIED REPORT

DESCRIPTORS; (*CRYSTAL LATTICE DEFECTS.
INTERACTIONS), (ONETALS, CRYSTAL LATTICE
DEFECTS), FREE ENERGY, ELASTICITY* STRESSES,
STRAIN(HECHANICSl, INTERFACESP
QUENCHING(COOLING), DIFFUSION (U)

WHEN A CRYSTAL CONTAINING INCOHERENT INCLUSIONS IS
QUENCHED, THE VACANCY CONCENTRATION IN IT CAN
APPROACH ITS NEW EQUILIBRIUM VALUE IF VACANCIES ENTER
THE INCLUSION - MATRIX INTERFACE* THE LOSS OF
VACANCIES LOWERS THE FREE ENERGY OF THE MATRIX, OUT
IT GENERATES MISFIT AT THE INCLUSION 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 AMOUNTS. THIS
EQUILIBRIUM IS TEMPORARY ONLY, SINCE# 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 ENOUGH, PRISMATIC PUNCHING WI4L
OCCUR AT THE INCLUSIONS TO RELIEVE THEM*
INCLUSIONS THUS PROVIDE A MECHANISM FOR CONDENSING
VACANCIES INTO PRISMATIC LOOPS WITHOUT THE USUAL
NUCLEATION STEP. THE ACTUAL NUMBER OF VACANCIES
WHICH CAN BE ACCEPTED BY AN INCLUSION IS LARGE, IN
SPITE OF THE STRAINS WHICH FORM; THIS MEANS THAT A
VOLUME FRACTION OF, SAY, I1 OF INCLUSIONS CAN ACT
AN AN EFFICIENT SINK FOR VACANCIES. (U)

81
UNCLASSIFIED /ZOHCI



UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOHCI

AD-668 606 11/6
CLARKSON COLL OF TECHNOLOGY POTSDAM N Y DEPT OF
PHYSICS

EFFECT OF HEAT TREATMENT ON THE RESISTIVITY OF BETA-
BRASS, IU)

APR 68 2P HARKCOMJ* K. IMARTINM.
C. I

CONTRACT: AF-AFOSR-794-66
PROJ: AF-9763
TASK: 976301
MONITOR9 AFOSR 68-0606

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN JOURNAL OF APPLIED
PHYSICS, V39 NI P339-QO 1968.

DESCRIPTORS: ('BRASS, RESISTANCEIELECTRICAL))h
HEAT TREATMENT, SINGLE CRYSTALS9
AGINGIMATERIALS), QUENCHING(COOLING) (U)

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"
560C9 THE AS-QUENCHED CURVES SHOW TWO
RESISTIVITY PEAKS WHICH CAN BE IDENTIFIED AS THOSE
OBSERVED BY BROWN, AND BY CLARK AND BROWNe
THE HEIGHT OF THE PEAK AT 200C OBTAINED IN THIS
EXPERIMENT IS 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 MARTINo (AUTHOR) (U)
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AD-673 407 11/6

FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB OHIO

METASTABLE PHASES IN ALLOYS OF TITANIUM, THE
MECHANISM AND KINETICS OF THEIR FORMATION
(METASTABILNYE FAZY V SPLAVAKH TITANAo MEKHANIZM I
KINETIKA IKH OBRAZOVANIYA), (U)

OCT 67 SOP FEDOTOVSv Go I

REPT. NO* FTD-MT-24-19q-67

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED MACHINE TRANS. OF "ONO*
ISSLEDOVANIYA METALLOV V ZHIDKOM I TVERDOM
SOSTOYANIYAKH IINVESTIGATION OF METALS IN THE LIQUID
AND SOLID STATES) MOSCOW, 1964 P207-2qo

DESCRIPTORS: (eTITANIUM ALLOYS, USSRIo PHASE
STUDIES@ MODULUS OF ELASTICITY,
QUENCHING|COOLING), VANADIUM ALLOYS,
MOLYBDENUM ALLOYS, NIOBIUM ALLOYS, STABILITY,
MARTENSITE, ANNEALING, D|SLOCATIONS, CHROMIUM
ALLOYS, MANGANESE ALLOYS, ZIRCONIUM ALLOYS#
KINETIC ENERGY (U)
IDENTIFIERS: TRANSLATIONS IU)

A SHORT REVIEW IS GIVEN WITH S6 REFERENCES FOLLOWED

BY THE AUTHOR'S EXPTSo FOR DETG, YOUNG'S AND SHEAR
MODULI, AS WELL AS POISSON COEFFSe IN QUENCHED AND
ANNEALED ALLOYS OF THE FOLLOWING SYSTEMS: T1"
MO, TI-Vt TI-NB, TI|MO-Vv TI-V-
NB, AND TI-MO-V-NB. ELASTIC PROPERTIES
OF ALPHA-T1 ARE TWICE THOSE OF BETA-TI. WITH
ANNEALED SPECIMENS THE ALLOYING INGREDIENTS LOWERED
ELASTIC PROPERTIES OF ALPHA-TIt THE MORE LOWERED
WERE THE ELASTIC PROPERTIES OF THE RESPo ALLOYSI THE
ALLOYING ELEMENTS CAN BE PUT IN THE FOLLOWING ORDER
OF DECREASING EFFECT ON THE ELASTIC PROPERTIES OF
TI ALLOYS: MO-V-NB. WITH QUENCHED
SPECIMENS AND ALPHA-TI OR ALPHA + BETA TIs THE
ALLOYING INGREDIENTS LOWERED INITIALLY THE ELASTIC
PROPERTIES SHARPLY AND AFTERWARDS RESTORED THEIR
LEVEL JUMPWISE OR EVEN INCREASED THE LEVEL TO A NEW
MAX. VALUE, AFTERWARDS THERE WAS AGAIN A DROP,
FOLLOWED BY A SLOW INCREASE* ONE-PHASE BETA-TI
ALLOYS DID NOT SHOW ANY DIFFERENCE IN BEHAVIOR OF
ANNEALED AND QUENCHED SPECIMENS. MECHANISMS AND
KINETICS OF MARTENSITIC BETA - ALPHA TRANSFORMATION
IS DISCUSSED AND DESCRIBED AS TAKING PLACE IN 2
STAGES: (1) SPONTANEOUS DISLOCATION OF SEP. TI
ATOMS INTO A NEW MECHo 83U
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AD-677 SS7 13/8
GENERAL DYNAMICS/CONVAIR SAN DIEGO CALIF

EVALUATION OF METHODS TO REDUCE HAND STRAIGHTENING
OF QUENCHED ALUMINUM PARTS. (U)

DESCRIPTIVE NOTE: FINAL REPToo
JUL 61 12P MATTEKeLo Jo IBARTOLORUIs

Go Do I
REPT. NO* GDC-PR-3q9

UNCLASSIFIED REPORT

DESCRIPTORS! (*ALUMINUM ALLOYS, COOLINGI,
MECHANICAL WORKING, AGINGIMATERIALS)s
QUENCHINGICOOLING)s SHEETS, DUCTILITY,
HARDNESS, TIME lU)
IDENTIFIERS: ALUMINUM ALLOY 2024t ALUMINUM ALLOY
7075 ALUMINUM ALLOY 7178 (U)

TWO METHODS OF REDUCING HAND STRAIGHTENING TIME OF
HEAT TREATED SHEET ALUMINUM PARTS WERE EVALUATEDo
NO REDUCTION OF DISTORTION OCCURRED BY QUENCHING
ALUMINUM PARTS IN WATER 'DISPERSED' BY A DOUBLE
SCREEN FLOOR IN A STANDARD QUENCH RACK. AN
INCREASE IN DUCTILITY AND SUBSEQUENT REDUCTION IN
HAND STRAIGHTENING TIME RESULTED BY REDUCING THE
NATURAL AGING TIME OF QUENCHED PARTSo THIS WAS
ACCOMPLISHED BY A RAPID POST-QUENCH COOLING CYCLE AND
A REDUCED HANDLING DELAY INVOLVED IN TRANSFERRING
QUENCHED MATERIAL TO THE REFRIGERATORS.
(AUTHOR) (U)
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AD-677 839 11/6 13/8
MASSACHUSETTS INST OF TECH LEXINGTON LINCOLN LAB

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

DESCRIPTIVE NOTE: JOURNAL ARTICLEo
JUL 68 IqP BAIUSMARIO Of I

REPT. NO. JA-3303
CONTRACT: AF 19(628)-5167
MONITOR: ESD TR-60-323

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN MATERIALS RESEARCH
BULLETIN, V3 N9 P723-73q 1968.

DESCRIPTORS: (eTITANIUM COMPOUNDS,
QUENCHING(COOLING))t MONOXIDES, HIGH-PRESSURE
RESEARCH# HIGH-TEMPERATURE RESEARCH, CRYOGENICS,
CRYSTAL LATTICE DEFECTS, DENSITY. TRANSPORT
PROPERTIES. TRANSITION TEMPERATURE,
SUPERCONDUCTIVITY, RESISTANCE(ELECTRICAL) IUI
IDENTIFIERS: TITANIUM MONOXIDES (U)

CHANGES IN LATTICE PARAMETER, DENSITY, NUMBER. OF
VACANCIES AND SEVERAL TRANSPORT PROPERTIES OF CUBIC
TIO SUB X, WHERE 0.85 < OR 0 X < OR 0 1.25,
RESULT FROM QUENCHING UNDER PRESSURES OF SO-60 KBAR
FROM ANNEALING TEMPERATURES OF 1100-IBOOC. THE
SUPERCONDUCTING TRANSITION TEMPERATURE (T SUB C)
INCREASES LINEARLY WITH OXYGEN CONTENT TO A MAXIMUM
OF 2.OK AT X a 1*24 WHEN APPROXIMATELY 161 OF THE
VACANCIES BECOME FILLED DURING THE PRESSURE
TREATMENT. (AUTHOR) IU)
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AD-678 367 11/6 / 1
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON £76 OHIO

INFLUENCE OF IRON ON PHASE COMPOSITION,
STRUCTURE, AND PROPERTIES Of A HEAT RESISTANT
NICKEL-CHROMIUM-TUNGSTEN ALLOY, fU)

OCT 67 liP SAIKOVAT9 Pe ILASHKO.No
Fe |SOROKINAK9 Ps I

REPT. NO@ FT0'HT-23"1042"67

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS* OF MONO. FAZOVYI
SOSTAV, STRUKTURA I SVOISTVA LEGIROVANNYKH STALEI
I SPLAVOV (PHASE COMPOSITION, STRUCTURE, AND
PROPERTIES OF ALLOYED STEELS AND ALLOYS1,
MOSCOWe 1965 PSS-629 BY Re WALLACE.

DESCRIPTORS: 10HEAT-RESISTANT METALS + ALLOYS.
NICKEL ALLOYS), (*NICKEL ALLOYS, PHASE
STUDIES)o DISPERSION HARDENING, HICROSTRUCTUREv
INTERMETALLIC COMPOUNDS, CARBIDES, IRON ALLOYS*
CHROMIUM ALLOYS, TUNGSTEN ALLOYS, HEAT TREATMENT,
QUENCHING(COOLING), SOLID SOLUTIONS,
AGING(MATERIALS), USSR fUl

THE ALLOY E1868 WAS HEATED TO 1200C FOR 6 HIN,

AND THEN COOLED IN WATER OR AIR. ALLOY E1868
HARDENED DURING AGING OWING TO THE FORMATION OF THE
DISPERSED PHASES: CARBIDES N23C6s SOLID SOLNS,
OF TUNGSTEN IN CHROMIUM, OR INTERMETALLIC PHASE
FE2W, IN ALLOYS CONTGe FE GREATER THAN OR
EQUAL TO 205 THE ALPHA PHASE WAS FORMED.
(AUTHOR) (Ul
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AD-678 931 11/6 20/11
CLARKSON COLL OF TECHNOLOGY POTSDAM N Y DEPT OF
PHYSICS

HEAT TREATMENT EFFECTS ON SOME PHYSICAL PROPERTIES
OF METALLIC SINGLE CRYSTALSe fUl

DESCRIPTIVE NOTE; FINAL SCIENTIFIC REPTe,
JUL 68 IgP MARTINiMARTIN Ce I

CONTRACT: AF-AFOSR-794-65
PROJ: AF-9763
TASK: 976301
MONITOR: AFOSR 68-1718

UNCLASSIFIED REPORT

DESCRIPTORS: (eBRASS, PHASE STUDIES). 1OPHASE
STUDIESt X-RAY DIFFRACTION ANALYSIS), COPPER,
ZINC, CRYSTAL GROWTH, GRAIN
STRUCTURES(METALLURGY), QUENCHINGICOOLING)s
DIFFUSION, CRYSTAL LATTICES, POWDER METALS,
RESISTANCEIELECTRICAL)s LIFE EXPECTANCY (U)
IDENTIFIERS: BINARY ALLOYS, ORDERED LATTICE,
DISORDERED LATTICE (U)

RESULTS ON THE EFFECT OF PLASTIC DEFORMATION ON THE
ELECTRICAL RESISTIVITY OF HIGH PURITY POLYCRYSTALLINE
COPPER, 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
METALo 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 10 HOURS
AFTER QUENCHING IN THE RELATIVE CHANGE IN RESISTIVITY
VERSUS QUENCH TEMPERATURE GRAPHS* 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 IN.
THERE WAS SOME EVIDENCE THAT STACKING FAULTS MIGHT
BE FORMED IN THE CRYSTAL BY THE QUENCHING PROCESS.
(AUTHOR) (U)
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AD-682 219 11/6
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
AoloSol 434O STEEL$ fUl

DESCRIPTIVE NOTE: FINAL REPT..
JAN 69 qoP PROCTERRo P. Mo IPAXTON,

He We I
CONTRACT: NONR-760(3I11 ARPA ORDER-76

UNCLASSIFIED REPORT

DESCRIPTORS: (*STEEL, STRESS CORROSION),
(*STRESS CORROSION, CRACK PROPAGATION),
AUSTENITE, HEAT TREATMENT, QUENCHINGICOOLING)s
DUCTILE BRITTLE TRANSITIONS. FRACTOGRAPHY,
HYDROGEN EMBRITTLEMENT, GRAIN SIZE, YIELD POINT#
TENSILE PROPERTIES, RECRYSTALLIZATION (U)

IDENTIFIERS: STEEL 434o (UI

USING BOTH CONVENTIONAL HEAT-TREATNENTS AND
REPEATED RAPID AUSTENITISING AND QUENCHING HEAT-
TREATMENTS, A SERIES OF AISI q34o STEELS WITH
PRIOR-AUSTENITE GRAIN-SIZES COVERING THE RANGE ASTN
7-12 WERE DEVELOPED. THE STRESS-CORROSION CRACKING
SUSCEPTIBILITY OF THE STEELS IN A 3.SS AQUEOUS
SOLUTION OF NACL WAS INVESTIGATED USING FATIGUE-
PRECRACKEDo PLANE-STRAIN CANTILEVER-BEA14 SPECIMENSe
THE RESULTS OF AN ELECTRON FRACTOGRAPHIC
INVESTIGATION OF THE STRESS-CORROSION FRACTURE
SURFACES ARE DESCRIBEDI THE EXPERIMENTAL RESULTS ARE
INTERPRETED IN TERMS OF A HYOROGEN-EMBRITTLEMENT
MECHANISM OF SLOW CRACK GROWTH@ lAUTHOR) lUl
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AD-i4I2 776 lI/6
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AfB OHIO

SOME STRUCTURAL PECULIARITIES AND DISTINCTIVE
PROPERTIES OF CAST TITANIUM ALLOYS, (U)

MAR 68 12P BOCHVAR@G9 A* ICHISTYAKOV,
E* P. I

REPT* NO* FTD.HT-23-IE8T-67

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS* OF ISSLEDOVANIE
SPLAVOV TSVETNYKH METALLOV (USSR$ V4 N4 P249-266
1963s

DESCRIPTORS: 1eTITANIUM ALLOYS. PHASE STUDIES),
QUENCHING(COOLING), TRANSPORT PROPERTIES.
RECRYSTALLIZATION, PLASTICITY, USSR (U)
IDENTIFIERS: TRANSLATIONS (U)

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 RECRYSTALLIZATIONI THE LATTER SHOWS A
SIGNIFICANTLY GREATER EFFECT THAN THE PROCESS OF
CRYSTALLIZATION* THE STABILITY OF ALPHA AND ALPHA-
BETA TITANIUM ALLOYS IN THE CAST STATE DETERMINES THE
COOLING RATE OF THE BETA REGION* HOWEVER, THE RATE
OF COOLING DOES NOT INFLUENCE THE PLASTICITY OF THE
SINGLE-PHASED ALPHA ALLOYS* THE EFFECT OF
CRYSTALLIZATION ON THE MECHANICAL PROPERTIES OF
TITANIUM ALLOYS IN THE CAST STATE INCREASES WITH
INCREASING AMOUNT OF ALLOY COMPONENT. THE MICRO-
STRUCTURES OF ALPHA AND ALPHA-BETA TITANIUM ALLOYS IN
CAST STATE ARE CHARACTERIZED BY A PLASTIC FORMATION.
(AUTHOR) (U)
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AD-4S3 90S 7/' 11/2
CHICAGO UNIV ILL JAMES FRANCK INST

NUCLEAR MAGNETIC RESONANCE IN THALLIUN BORATE
GLASSES. Io THE THALLIUM-20B CHEMICAL SNIFT.

lul

FEB 68 lip MOMIIROSERT K. INACHTRIES.
NORMAN He I

CONTRACT: AF-AFOSR-1O7-6i, SD-69
PROJ: AF-9763
TASK: 976302
MONITOR: AFOSR 690OS20TR

UNCLASSIFIED REPORT
AVAILABILITYI PUB. IN JNLo OF PHYSICAL
CHEMISTRY, V72 NIO P3q|6"3423 OCT 65.

DESCRIPTORS: (*GLASS, *NUCLEAR MAGNETIC
RESONANCE), MELTING, OXYGEN, PARAMAGNETIC
MATERIALS, QUENCHINGICOOLING) THALLIUN
COMPOUNDS, BORATES, OXIDES fU)
IDENTIFIERS; OTHALLIUM-20S CHEMICAL SHIFT.
THALLIUMIV) OXIDE. eTHALLIUM BORATE GLASS.
BORATE GLASS 1U)

CHEMICAL SHIFT MEASUREMENTS ON ZOSTL IN THALLIUM
BORATE GLASSES AT TEMPERATURES UP TO AND ABOVE THE
SOFTENING TEMPERATURE 1300C) INDICATE THAT THE
INTERACTIONS OF TLII) WITH OXYGEN ATOMS IN THE
BORATE NETWORK ARE PREDOMINANTLY IONIC. THERE IS
RELATIVELY LITTLE EFFECT OF COMPOSITION ON THE

CHEMICAL SHIFT UP TO 18 MOL Z TL20 BUT ABOVE
THIS CONCENTRATION THE 20STL RESONANCE SHIFTS
SHARPLY DOWNFIELD. FOR ALL GLASS COMPOSITIONS UP
TO 27 MOL S TL20 THE TEMPERATURE DEPENDENCE OF
THE CHEMICAL SHIFT IS LINEAR AND DOWNFIELD. IT IS
ATTRIBUTED TO AN INDUCED PARAMAGNETIC SUSCEPTIBILITY
CAUSED BY THE THERMAL VIBRATIONAL OVERLAP OF CATION
AND ANION WAVE FUNCTIONS* 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 20STL CHEMICAL SHIFT.
RAPID QUENCHES FROM HIGH TEMPERATURES CAUSE THE
20STL RESONANCE TO SHIFT TO HIGHER FIELDS. THE
SYMMETRY OF TLI+) SITES INCREASES WITH INCREASING
MELT TEMPERATURE AND QUENCH RATE. (AUTHOR) (U)
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AD-6q '97 11/b 13/8
CARNEGIE-MELLON UNIV PITTSBURGH PA DEPT OF METALLURGY AND
MATERIALS SCIENCE

GRAIN BOUNDARY SEGREGATION OF IMPURITIES IN METALS
AND INTERGRANULAR BRITTLE FRACTURE. IU)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
MAR 69 37P LOWsJOHN Re o JRs;GOOOMAN,

STEPHEN Re ISMITHoCRAIG L* I
REPT. NO& CNU-031|727"1
CONTRACT: NOOO'167A-0311
PROJ: NR-031-727

UNCLASSIFIED REPORT

DESCRIPTORS: (oSTEELe HEAT TREATMENT), GRAIN
BOUNDARIES, DUCTILE BRITTLE TRANSITION, IMPACT
TESTS. PHOSPHORUS ALLOYS, ANTIMONY ALLOYS*
ETCHING, NEUTRON ACTIVATION, CHEMICAL ANALYSIS IU)

THE REPORT DISCUSSES TWO INVESTIGATIONS OF TEMPER
EMBRITTLEMENT IN LOW ALLOY QUENCHED AND TEMPERED
STEEL* PART I DEALS WITH ADDITIVE EFFECTS OF
PHOSPHORUS AND ANTIMONY AS EMBRITTLING IMPURITIES IN
THIS TYPE OF GRAIN-BOUNDARY EMBRITTLEMENT, PART
1I DESCRIBES EFFORTS TO DEVELOP A METHOO OF
DETERMINING THE DEGREE OF SEGREGATION OF ALLOYS AND
IMPURITIES TO GRAIN-BOUNDARIES DURING TEMPER
EMBRITTLEMENT. THE METHOD UNDER STUDY INVOLVES
NEUTRON ACTIVATION ANALYSIS OF THE ETCHANT FROM
ETCHED INTERGRANULAR FRACTURE SURFACES.
(AUTHOR) (U|
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AD-6B 836 11/6 20/11 13/8
ARMY MATERIALS AND MECHANICS RESEARCH CENTER WATERTOWN
MASS

FRACTURE SURFACE TOPOGRAPHY AND TOUGHNESS OF q340
STEEL. (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.o
FEB 69 19P CARRtFRANK Le |LARSONo

FRANK Re I
REPT. NO. AMMRC-TR-69-03
PROJ; DA-1-T-062105-A-326

UNCLASSIFIED REPORT

DESCRIPTORS: (eSTEEL# FRACTOGRAPHY), HEAT
TREATMENT, TENSILE PROPERTIESo NOTCH TOUGHNESS#
IMPACT TESTS. FRACTURE(MECHANICS)o
QUENCHING(COOLING), SURFACE ROUGHNESS. VISUAL
INSPECTION, DUCTILE BRITTLE TRANSITION (U)

IDENTIFIERS: STEEL q3qO (U)

AISI '3qo STEEL WAS HEAT TREATED TO EIGHT STRENGTH
LEVELS BY TEMPERING GROUPS OF SPECIMENS AT INTERVALS
OF 100 F BETWEEN 500 F AND 1200 Fe 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 NITROGEN AND qoo 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 SPECIMENS. (AUTHOR) |U)
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AD-65s 880 19/1 13/8 20/11
UNITED STATES STEEL CORP MONROEVILLE PA APPLIED RESEARCH
LAB

UNIDIRECTIONALLY SOLIDIFIED HROUGHT STEEL
ARMOR* |U)

DESCRIPTIVE NOTE! FINAL TECHNICAL REPTe I JUL 67-29
OCT 68,

APR 69 IOIP BIENIOSEKsCo Es ;SKIDMORE9
K. Fe SPORTERtLe Fo I

CONTRACT: DAAGq46-67-C-O18
PROJ: DA-1-F-1q1812-D-15q
MONITOR: AMMRC CR-69-OItF)

UNCLASSIFIED REPORT

DESCRIPTORS; I*ARMOR PLATE, CASTING),
(OCASTINGS, MECHANICAL PROPERTIES), STEEL.
QUENCHING(COOLINGI, LIQUID METALSo HARDNESS,
CRACK PROPAGATION, DENDRITIC STRUCTURE# SHEAR
STRESSES, IMPACT TESTS, TENSILE PROPERTIES,
DUCTILITY, HEAT TREATMENT, GRAIN
STRUCTURES(METALLURGY)o SEPARATION (U)
IDENTIFIERS: SOLIDIFICATIONt *COLUMNAR STRUCTURE,
*UNIDIRECTIONAL SOLIDIFICATION, INGOTS#
HOMOGENIZING (U)

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 16 BY 5-1/2
INCHES WEIGHING ABOUT 24O POUNDS. THE SLABS WERE
HOMOGENIZED BY HOLDING IN EVACUATED STAINLESS-STEEL
BOXES FOR 6q HOURS AT 2qOO Fo AND ROLLED TO PLATES
FOR BALLISTIC TESTINGe (AUTHORI (U)
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AD-687 077 11/6
NAVAL RESEARCH LAB WASHINGTON D C

CORROSION-FATIGUE CRACK PROPAGATION STUDIES OF
SOME NEW HIGH-STRENGTH STRUCTURAL STEELS. (Ul

DESCRIPTIVE NOTE: INTERIM REPTeo
APR 69 ISP CROCKERsT9 We ILANCEsE.

A@ I
REPTo NO. NRL-6870
PROJ: SF51'Sql1003"12383t RR'OO7"OI-4656432

UNCLASSIFIED REPORT

DESCRIPTORS; 16STEEL9 CRACK PROPAGATION)p HEAT
TREATMENT, STRESS CORROSION, FATIGUE(MECHANICS)i
STRESSES, LOADINGIMECHANICS), LIFE EXPECTANCY@
TENSILE PROPERTIES# IMPACT TESTS, ENVIRONMENTAL
TESTS, PLASTICITY, NICKEL ALLOYS, COBALT ALLOYS,
CHROMIUM ALLOYS. MOLYBDENUM ALLOYS fUl
IDENTIFIERS: STEEL qCO 9NZ STEEL GCO 2CR
MO ION)o STEEL 13CR 2MO GNI fU)

FATIGUE CRACK PROPAGATION STUDIES WERE CONDUCTED ON
THREE NEW HIGH-STRENGTH STRUCTURAL STEELS: 9N|-
4CO-O.2OCo QUENCHED AND TEMPEREDI IONI-2CR-
I8O-GCO DUAL STRENGTHENEDI AND 13CR-BNJ-
2MO PRECIPITATION-HARDENED STAINLESS. THE YIELD
STRENGTHS OF THESE STEELS RANGED FROM 176 TO 193 KSl,
NOTCHED CANTILEVER-SEND SPECIMENS OF EACH STEEL
WERE CYCLED ZERO-TO-TENSION IN TWO ENVIRONMENTS~
ROOM AIR AND 3.55 NACL SALT WATER. FATIGUE

CRACK GROWTH RATES WERE MEASURED EXPERIMENTALLY AND
CORRELATED WITH THE CRACK TIP STRESS-INTENSITY FACTOR
RANGE. THE RESULTS INDICATE THAT THESE NEW STEELS
POSSESS GREATER RESISTANCE TO FATIGUE CRACK
PROPAGATION AND LESS SENSITIVITY TO ENVIRONMENT THAN
PREVIOUSLY STUDIED STEELS OF COMPARABLE STRENGTH.
(AUTHOR) (U)
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AD-6S7 663 11/6
DEFENCE STANDARDS LABS MARIBYRNONG 1AUSTRALIA)
IMPROVED TECHNIQUES FOR DETERMINING TRANSFORMATION

TEMPERATURES DURING SIMULATED WELDING CONDITIONS, (U)

DEC 67 6P PHILLIPSR. H. I

UNCLASSIFIED REPORT
AVAILABILITY: PUB* IN BRITISH WELDING JNL.
PSq7-552 NOV 6B, NO COPIES FURNISHED*

DESCRIPTORS: (eSTEEL, PHASE STUDIESI, (eWELDING#
PHASE STUDIES). WELDS, TRANSFORMATIONS,
AUSTENITE, MARTENSITE, LIFE EXPECTANCY, HEAT
TREATMENT, QUENCHING(COOLIG), DIFFERENTIAL
THERMAL ANALYSIS, BAINITE, AUSTRALIA (U)
IDENTIFIERS; PHASE TRANSFORMATIONS, TIME
TEMPERATURE TRANSITION CURVES (U)

A STUDY HAS BEEN MADE OF THE ERRORS OCCURRING IN-
THE DETERMINATION OF TRANSFORMATION TEMPERATURES IN
LOW HARDENABILITY STEEL SPECIMENS THERMALLY CYCLED TOSIMULATE WELDING CONDITIONS. THERMAL GRADIENTS IN
THE RAPIDLY COOLING SAMPLE WERE A SOURCE OF ERROR IN
THE DILATOMETRIC METHOD* SOME WAYS OF REDUCING THE
ERRORS ARE DISCUSSED* THE TRANSFORMATION
TEMPERATURES DETERMINED BY DILATOMETRY ARE COMPARED
WITH THOSE OBTAINED BY THERMAL ANALYSIS.
IAUTHOR) 

(U)
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AD-687 736 1116
DREXEL INST OF TECH PHILADELPHIA PA DEPT OF METALLURGICAL
ENGINEERING

SPHEROIDIZATION OF BINARY IRON-CARBON ALLOYS OVER
A RANGE OF TEMPERATURES* lU)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
APR 69 38P HECKELoRICHARD We lVEDULA,

KRISHNA Me I
REPT. NO. TR-1
CONTRACT: N000167"Aq0406
TASK: NR031-714

UNCLASSIFIED REPORT

DESCRIPTORS: 10STEEL, HEAT TREATMENT), PHASE
STUDIES. IRON ALLOYS, CARBON ALLOYS,
MICROSTRUCTURE. METALLOGRAPHY, AUSTENITE,
MARTENSITEo DIFFUSION, STATISTICAL ANALYSIS,
QULNCHING(COOLING)s FERRITESo CARBIDES,
SPHERES (Ul
IDENTIFIERS: *AUSTENITIZINGs CEMENTITEs
eSPHEROIDIZING, OSTWALD RIPENING, BINARY ALLOYS |U)

THE SPHEROIDIZATION OF CEMENTITE IN BINARY IRON-
CARBON ALLOYS WAS INVESTIGATED OVER A RANGE OF
TEMPERATURES (59q# 649, AND 704C) FOR TIMES UP TO
ABOUT A MILLION SECONDS* 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 DISTRIBUTION. THE VARIATIONS OF THESE
MICROSTRUCTURAL PARAMETERS WERE ANALYZED IN TERMS OF
EXISTING MODELS FOR THE SPHEROIDIZATION PROCESS.
(AUTHOR) (U)
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AD-688 142 11/6 20/2
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 69 ;2P CHENtHo S. ITURNBULL9D. I

REPT, NO@ TR'19
CONTRACT: NOOO6-47-A-029B
PROJ: NR-032-qBS

UNCLASSIFIED REPORT

DESCRIPTORS: toPALLADIUM ALLOYS, PHASE STUDIES),
(*SILICON ALLOYS. SOLID SOLUTIONS). GLASS,
QUENCHING(COOLING|, RESISTANCEIELECTRICAL),
RHEOLOGY, CRYSTALLOGRAPHY, X-RAY DIFFRACTION
ANALYSIS, MICROSTRUCTURE, TRANSITION TEMPERATURE.
ELECTRON MICROSCOPY (U)
IDENTIFIERS: TERNARY SYSTEMS, BINARY ALLOYS,
*SPLAT COOLING, AMORPHOUS MATERIALS |U)

A SERIES OF PD-SI BASED ALLOY GLASSES WERE
FORMED BY QUENCHING MELTS TO ROOM TEMPERATURE AT
VARIOUS COOLING RATES. CERTAIN TERNARY ALLOYS OF
PD-AU-SI, PO-AG-SI AND PD-CU-SI
FORMED GLASSES WITH THICKNESSES GREATER AND I MM AT
COOLING RATES AS LOW AS IOOC/SEC. THE GLASS-
LIQUID TRANSITION WAS EXHIBITED THERMALLY BY GOTH
BINARY AND TERNARY ALLOYS. 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. IU)
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AD-688 721 11/6 20/2
FRANKLIN INST RESEARCH LASS PHILADELPHIA PA

NON-EQUILIBRIUN EFFECT STRUCTURES PRODUCED BY
DRASTIC QUENCHING FROM THE LIQUID STATE* (Ul

DESCRIPTIVE NOTE: FINAL REPT. 10 JUN 66-9 JUN &G,
MAR 69 7SP MEAKINoJo Do I

REPT. NO* F-B2362
CONTRACT9 DA-31-12q-ARO(D)-36
PROJ: DA-2--O'IqSO-S-32-D

MONITOR: AROD sqo0:2-mC

UNCLASSIFIED REPORT

DESCRIPTORS; (OMETALS, CRYSTAL STRUCTURES),
(*CRYSTAL STRUCTURE, QUENCHINGICOOLING))l
ANTIMONY, SILICONg TITANIUM9 IRON, ALUMINUM
ALLOYS, INDIUM ALLOYS9 X-RAY DIFFRACTION ANALYSIS,
PHOTOMICROGRAPHYo SOLID SOLUTIONS fU)
IDENTIFIERS: *SPLAT COOLING (U)

THE DEVELOPMENT OF HIGH SPEED QUENCHING BY THE
SPLAT COOLING TECHNIQUE WAS FOLLOWED BY WORK ON
METASTABLE SYSTEMS. STUDIES WERE CONDUCTED ALONG
LINES SIMILAR TO TRADITIONAL PHASE DIAGRAM RESEARCH
BUT USING INTENTIONALLY METASTABLE SPECIMENS* THE
PRIMARY AIM OF THIS RESEARCH WAS THE DEDUCTION OF
STRUCTURAL INFORMATION ON THE LIQUID STATE BY
EXAMINING AMORPHOUS MATERIAL PRODUCED BY SPLAT
COOLING. THIS REPORT DESCRIBES AND SEEKS TO
INTERPRET THE STRUCTURE PRODUCED IN PURE METALS BY
THE SPLAT COOLING TECHNIQUE. (AUTHOR) (U)
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AD-691 529 20/2
NORTHWESTERN UNIV EVANSTON ILL DEPT OF MATERIALS
SCIENCE

THE DEFECT STRUCTURE OF IRON OXIDE, (U)

FEB 68 I6P KOCH.Fo ICOHMNoJ* Be I
CONTRACT: AF'AFOSR-327-43
PROJ: AF-9763
TASK: 976301
MONITOR: AFOSR 69-IBB7TR

UNCLASSIFIED REPORT
AVAILABILITY: PUB* IN ACTA CRYSTALLOGRAPHICA.
VB25 PT2 P27S-207 FEB 69a

DESCRIPTORS: (oIRON OXIDES, *CRYSTAL LATTICE

DEFECTS), SINGLE CRYSTALS# QUENCHINGICOOLING)o
X-RAY DIFFRACTION ANALYSIS (U)
IDENTIFIERS: WUSTITE fU)

THE SUPERSTRUCTURE PEAKS FIRST REPORTED BY MANENC
IN QUENCHED SPECIMENS OF FEII-X)O HAVE BEEN
STUDIED IN DETAILt WITH A SINGLE CRYSTAL OF
FEOo9020* THESE PEAKS WERE FOUND TO BE DUE TO
PERIODICALLY SPACED CLUSTERS OF VACANCIESo EACH

CLUSTER OF NEIGHBORING OCTAHEDRAL CATION SITES BEING
GROUPED ABOUT OCCUPIED TETRAHEDRAL CATION SITES.
THE CLUSTERS DO NOT APPEAR TO BE REGIONS OF
MAGNETITE* STRUCTURE FACTOR CALCULATIONS% BASED ON
A MODEL WHERE EACH CLUSTER CONSISTED OF 13 VACANCIES
AND 4 TETRAHEDRAL IONS, GIVE SUBSTANTIAL AGREEMENT
WITH THE OBSERVED INTENSITIES. SMALL DISPLACEMENTS
TOWARDS THIS CLUSTER ARE FOUND FOR THE SURROUNDING
CATIONS WHILE DISPLACEMENTS IN THE OPPOSITE SENSE ARE
FOUND FOR ANIONS. THE BASIC CLUSTER PERSISTS AT
TEMPERATURES IN THE ONE PHASE FIELD, UP TO AT LEAST
IISOC AND TO A VALUE OF X a 0.082o ALTHOUGH THE
LONG-RANGE PERIODICITY OF THE CLUSTERS IS DESTROYED.
(AUTHOR) (U)
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AO-691 798 13/8 11/6

BOEING CO PHILADELPHIA PA VERTOL DIV

TENSILE PROPERTIES OF TI 7AL-qMO HEAVY-
SECTION FORGINGS, (U)

JAN 69 28P RAEFSKY9,M I
REPT. NO. D82161"I

UNCLASSIFIED REPORT

DESCRIPTORS& (*TITANIUM ALLOYS* TENSILE
PROPERTIES)s (eFORGING, TITANIUM ALLOYS1,
ALUMINUM ALLOYS. MOLYBDENUM ALLOYS* HEAT
TREATMENT9 AGING(MATERIALS) lUl
IDENTIFIERS: TITANIUM ALLOY 7AL q MO,
FORGINGS (Ul

IN GENERAL, BETA FORGING TI 7AL-4MO RESULTS
IN LOWER TENSILE PROPERTIES, ESPECIALLY REDUCTION IN
AREA. THE BEST COMBINATION OF ANNEALED PROPERTIES
OCCURS ON MILL ANNEALING FOLLOWED BY A SINGLE HIGH
11700F! TEMPERATURE ANNEAL# THE BEST
COMBINATION OF SOLUTION TREATED PROPERTIES RESULTS
FROM LOW TEMPERATURE FORGING, FOLLOWED BY GUENCHING
FROM 1720Fs YIELD STRENGTH CAN BE INCREASED BY
QUENCHING FROM HIGHER TEMPERATURES. OVER AGING AT
1250F RESULTS IN A DECREASE IN TENSILE AND YIELD
STRENGTHS, WITH A CORRESPONDING INCREASE IN
DUCTILITY* SOLUTION HEAT TREAT TEMPERATURES FOR
ALPHA/BETA FORGED MATERIAL SHOULD NOT EXCEED 1720FO
TI 7AL-MO, IN GENERAL, IS CAPABLE OF HIGHER
SOLUTION TREATED AND AGED STRENGTHS THAN TI &AL-
qV9 (AUTHOR) fUl
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AD-693 qSS 11/6 13/8 20/11
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFU OHIO

CH'NGE IN THE STRUCTURE OF A FRACTURE AND THE IMPACT
STRENGTH OF 3XI3H7C2 STEEL AS A RESULT OF
OVERHEATING IN HOT WORKING UNDER PRESSURE AND HEAT
TREATMENT, |U)

JAN 69 9P KONOROVICHoI. Ee ITAMARINA,

REPT. NO. FTD-HT'23-659-60

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS* OF IZVESTIYA
VYSSHIKH UCHEBNYKH ZAVEDENI1 CHERNAYA
METALLURGIYA (USSR) VIO N6 P113-116 1967.

DESCRIPTORS: 1eSTEELm HOT WORKING). HEAT
TREATMENTo FRACTUREIMECHANICS), MATERIAL
FORMING, AUSTENITE, DISPERSION HARDENING, GRAIN
STRUCTURESiMETALLURGY)o CRACKS, CRACK
PROPAGATION, USSR fU)
IDENTIFIERS; STEEL 3X13H7C2(USSR)o
TRANSLATIONS fU)

BRITTLE FRACTURE WITH A CRYSTALLINE APPEARANCE MAY
DEVELOP IN STEEL OWING TO THE PRESENCE OF PEARLITE
AND BAINITE IN THE HICROSTRUCTURE OR OWING TO THE
DEVELOPMENT OF TEMPER BRITTLENESS AND OVER HEATING
DURING HOT WORKING AND HEAT TREATMENT. THE ARTICLE
DEALS WITH CHANGES IN THE STRUCTURAL APPEARANCE OF
FRACTURE OF 3XI3H7C2 STEEL 10.28 PERCENT Co
2.5 PERCENT 51 OSS PERCENT MN, 12*9 PERCENT
CR, 6.9S PERCENT Nl 0.20 PERCENT So OO02
PERCENT P) DUE TO OVERHEATING DURING DIE FORGING AT
650. 9S0 10SO IISO AND 1200 DEGREES C (DEGREE
OF DEFORMATION 40 PERCENT) AND HEAT TREATMENT
(QUENCHING FROM 1060 DEGREES IN WATER (qO MIN)
PLUS ANNEALING AT 670 DEGREES C 17 HR)* COOLING
WITH FURNACE PLUS NORMALIZING AT 670 DEGREES C
(70 MINI. COOLING IN AIR PLUS QUENCHING FROM 6SO
DEGREES C ('0 MIN) IN OIL. FOLLOWING THIS
TREATMENT SPECIMENS OF THE STEEL WERE SUBJECTED TO
MECHANICAL TESTS AT ROOM TEMPERATURE. (AUTHOR) (U)
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AD-693 524 11/6 13/6
FOREIGN TECHNOLOGY DIV WRI6HT-PATTERSON AF8 OHIO

IMPACT THERMONECHANICAL QUENCHING OF ALUMINUM
ALLOYS, I)

JUL 69 lOP ANDREEVAoO. Io I

REPT. NO* FTD-HT23-31960

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS* OF MONO.
AKUSTICHESKAYA I MAGNITNAYA OPRABOTKA VESNC"ESTVe
NOVOCHERKASSK. 1946 P117-120* BY Le THOMPSON.

DESCRIPTORS: (oQUENCHINGICOOLING), &ALUMINUM
ALLOYS)o MELTING* SHOCKIMECHANICS)f
VIBRATION* STRESSES* DEFORMATION, HARDNESS,
USSR (Ul
IDENTIFIERS: IMPACT THERMOMECHANICAL QUENCHING.
TRANSLATIONS fU)

THE EFFECT OF HYDRAULIC SHOCK AND MECHANICAL
VIBRATIONS IN THE PROCESS OF MELTING OF THE ALLOYS
DI AND V9S ON THEIR MECHANICAL PROPERTIES WAS
INVESTIGATED. IT WAS ESTABLISHED THAT FOLLOWING
THEIR IMPULSIVE THERMONECHANICAL QUENCHING THE
HARDNESS OF SPECIMENS OF THESE ALLOYS 15 HIGHER THAN
THAT OF CONTROL SPECIMENS. (AUTHOR) |U)
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40-693 649 11/6 13/S
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFI OHIO

NOTCH StNSITIVITY AFTER VARIOUS METHODS OF
THERMOMECHANICAL HARDENING OF STEEL9 (U)

FEB 69 4W SHAKHNAZAROV9YUo V. I
REPT. NO. FTD-HT-23-157-06

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS. OF IZVESTIYA
VYSSMIKH UCHEBNYKH ZAVEOENNIIe CHERNAYA
MEYALLURGIYA (USSR) VII N2 PIIS-I17 1968o BY L
THOMPSON.

DESCRIPTORS: (*STEEL# HARDENING), NOTCH
SENSITIVITY, TENSILE PROPERTIES, HEAT TREATMENT,
USSR lU)
IDENTIFIERS: TRANSLATIONS (U)

MINIMUM SUSCEPTIBILITY TO PRESSURE CONCENTRATORS IS
PROVIDED BY HIGH TEMPERATURE MECHANICAL TREATMENT*
DURING TREATMENT AT EQUAL STRENGTH@ THE
SUSCEPTIBILITY TO PRESSURE CONCENTRATORS AFTER
COMBINED THERMOMECHANICAL TREATMENT IS LOWER THAN
AFTER LOW TEMPERATURE MECHANICAL TREATMENT.
INTERMEDIATE HIGH TEMPERING WITH SUBSEQUENT
HARDENING BY QUENCHING, IMPROVES MACHINABILITY BY
MEANS OF CUTTING. AND DECREASES THE SUSCEPTIBILITY OF
STEEL, SUBJECTED TO THERMOMECHANICAL TREATMENT TO
CONCENTRATIONS OF PRESSURES. (AUTHOR) (U)
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AD-695 891 11/6
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB OHIO

WORK HARDENING OF 26KHZNGSM STEEL DURING PLASTIC
DEFORMATION IN THE HARDENED STATE, (U)

APR 69 ISP ASHMARINAeGo Is IVASILEVA,
A* Go IKELEKHSAEVVe YA. IPROKOSHKINsDe A*

REPT. NO. FTD'MT'24'66"69

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED MACHINE TRANS. OF FIZIKA I
KHIMIYA OBRABOTKI MATERIALOV (USSR) NS PSO-S
1968.

DESCRIPTORS; (eMARTENSITE, MECHANICAL WORKING),
STEEL, STRAIN HARDENING@ DEFORMATION, TEMPERING,
REDUCTION OF AREA, DISPERSION HARDENING, YIELD
POINT, PLASTICITY# VISCOSITY, STRESS RELIEVING,.
USSR (U)
IDENTIFIERS: TRANSLATIONS, STRUCTURAL STEEL,
WORK HARDENING (U)

THE WORK HARDENING OF 26KH2NGSM STEEL DURING
DEFORMATION IN THE MARTENSITE STATE DEPENDING UPON
THE DEGREE OF REDUCTION AND TEMPERING WAS
INVESTIGATED. IT WAS SHOWN THAT THE EFFECT OF WORK
HARDENING AND THE CHARACTER OF THE CHANGE IN
PLASTICITY AND VISCOSITY DEPEND ON THE METHOD OF
TREATMENT. 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 DECELERATION
OF THE PROCESSES OF STRESS RELIEF DURING FINAL
TEMPERING. THE HIGH VALUES OF THE YIELD POINT AND
OF ULTIMATE STRENGTH ARE MAINTAINED DURING HEATING UP
TO 400 DEGREES C. 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) (U)
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOHCI

AD-696 301 11/6 20/12
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB OHIO

STRUCTURE AND PROPERTIES OF THE KHN60MVTYU
(EP'17) ALLOY, tU)

SEP 69 12P ZIMINAL* No IKOSHELEVAvG.
Fe ;KARDONOVBo A. ITSVETKOVAVs K* I

REPT. NO. FTD-HT-23"49g6S

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS. OF MONO* STRUKTURA I
SVOISTVA ZHAROPROCHNYKH METALLICHESKIKH NATERIALOV

(STRUCTURE AND PROPERTIES OF HEAT-RESISTANT
METALLIC MATERIALS), MOSCOW 1967 P181-1e6, BY Do

KOOLBECK.

DESCRIPTORS; 10REFRACTORY METALS, NICKEL ALLOYS),
I*NICKEL ALLOYS, MECHANICAL PROPERTIES)*
DISPERSION HARDENING, AGING(MATERIALS)t
HARDNESS, MICROSTRUCTURE, HEAT TREATMENT,
QUENCHINGICOOLING), CREEPt ELONGATION,
USSR (U)
IDENTIFIERS: TRANSLATIONS9 NICKEL ALLOY
KHN6OMVTYU(USSR)t NICKEL ALLOY EP-
q87(USSR) (U)

THE STRUCTURE AND PROPERTIES OF THE NEW
KHN60MTYU (EPq87) HEAT-RESISTANT, WROUGHT
NICKEL ALLOY (17-20 PERCENT CHROMIUH 9-11 PERCENT
MOLYBDENUM, '-S PERCENT TUNGSTEN, 2.2-2.8 PERCENT
TITANIUM, IO-IS PERCENT ALUMINUM, NOT MORE THAN 6
PERCENT IRON AND 0.08 PERCENT CARBON) HAS BEEN
INVESTIGATED. 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 SOD-OSO
DEGREES CENTIGRADE. ITS HARDNESS INCREASES RAPIDLY
DURING THE FIRST 2-3 HOURS AND THEN INCREASES
INSIGNIFICANTLY WITH HOLDING TIME INCREASING UP TO 2S
HOURS. THE MICROSTRUCTURE OF THE ALLOY, AFTER
AGING AT 600 DEGREES CENTIGRADE FOR 10 HOURS,
CONSISTS OF A SOLID SOLUTION WITH PRECIPITATES OF THE
STRENGTHENING GAHMA-PHASE AT GRAIN BOUNDARIES AND
FAIRLY LARGE INCLUSIONS OF CARBIDE PHASES. THE
OPTIMAL MECHANICAL PROPERTIES OF THE AtLOY ARE
OBTAINED AFTER AIR-QUENCHING FROM 1100-1130 DEGREES
CENTIGRADE AND AGING AT $60 DEGREES CENTIGRADE FOR 3
HOURS. (AUTHOR) (U)
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AD-696 503 11/6 20/12 13/8
ILLINOIS INST OF TECH CHICAGO DEPT OF METALLURGICAL
ENGINEERING

THE DEFORMATION OF MARTENSITE. fU)

DESCRIPTIVE NOTE: FINAL REPTe
SEP 69 6P BREYERNORMAN N. I

REPT. NO. IIT-55217-F
CONTRACT: DA-31-124-ARO|DI)I20

MONITOR: AROD 6533:6

UNCLASSIFIED REPORT

DESCRIPTORS: |9COLD WORKINGe MARTENSITE)9
1eMARTENSITE9 DEFORMATION), PHYSICAL PROPERTIES.
MECHANICAL PROPERTIES, TENPERINGe MICROSTRUCTUREt
METALLOGRAPHY, DISLOCATIONS, CARBON,
INTERACTIONS, STEEL, TEST METHODS (U)

IDENTIFIERS: STEEL 1016, STEEL 1035, STEEL 1oq.#
STEEL q3qO 1U)

THE CHANGES IN PHYSICAL AND MECHANICAL PROPERTIES
INTRODUCED BY DEFORMING AS-QUENCHED MARTENSITE OF
l1s 1035, 104S AND 43qO STEEL WERE STUDIED DURING

SUBSEQUENT TEMPERING USING SEVERAL TECHNIQUESe
TEMPERING IN THE TEMPERATURE RANGE FROM 200 TO OO
F REVEALED A RETARDATION OF TEMPERING* THE
RESISTANCE TO TEMPERING WAS OBSERVED DURING USE OF
HARDNESS, DILATION, COLOR CARBON AND ELECTRICAL
RESISTIVITY TECHNIQUES. A MODEL EMPLOYING A CARBON

ATOM-VACANCY INTERACTION WAS FOUND TO BE CONSISTENT
WITH THE OBSERVED EFFECTS. (AUTHOR) lU)
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AD-697 1'5 11/6
CALIFORNIA UNIV LOS ANGELES SCHOOL OF ENGINEERING AND
APPLIED SCIENCE

RELATION BETWEEN K SUB IC AND MICROSCOPIC STRENGTH
FOR LOW ALLOY STEELS, IU)

DESCRIPTIVE NOTE: TECHNICAL REPT,,
AUG 69 qOP MALKINvJOEL ITETELMANvALAN

So ;
REPT. NO@ TR-1, UCLA-69-58
CONTRACT: DAHCOq1-68-COOOB
MONITOR: AROD 8016:1-MC

UNCLASSIFIED REPORT

DESCRIPTORS: 10STEELs FRACTURE(MECHANICS1),
ARMY RESEARCH, TRANSITION TEMPERATURE,
BRITTLENESS, HARDENING (U)
IDENTIFIERS: eLOW ALLOY STEELS, IRRADIATION
EMBRITTLEMENT 

lU)

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 IN A3028 AND AS33 REACTOR
GRADE QUENCHED AND TEMPERED STEELS* THE MODEL
APPLIES AT SUFFICIENTLY LOW TEMPERATURES OR IN
IRRADIATED STEELS WHERE MICROSCOPIC CLEAVAGE STRENGTH
< OR a 3.1 TENSILE YIELD STRENGTH, IT WAS
DETERMINED THAT MICROSCOPIC CLEAVAGE STRENGTH IS
INDEPENDENT OF TEMPERATURE BELOW -I5OF AND THEN
INCREASES WITH INCREASING TEMPERATURE. AT THIS
TIME, IT APPEARS THAT MICROSCOPIC CLEAVAGE STRENGTH
IS INDEPENDENT OF IRRADIATION. AT TEMPERATURESABOVE THAT AT WHICH MICROSCOPIC CLEAVAGE STRENGTH <OR 0 3.4 TENSILE YIELD STRENGTHe 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 TEMPERATURE. (AUTHOR) (U)
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AD-697 571 11/6

FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFS OHIO

HIGH STRENGTH ALLOYS OF THE TI-AL-MO-V
SYSTEM, (U)

MAR 69 lop GLAZUNOVoSe Go lCHINENOV9
A. Me 1KHOREVtAo Is IGRUZDEVLo A* I
MARTYNOVi,* Me I

REPT. NO* FTDMT'2q-28"69
PROJ: FTD-6010703

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED MACHINE TRANS* OF TSVETNYE

METALLY (USSR) Vql NO P91-92 1968o

DESCRIPTORS: (OTITANIUM ALLOYS, MECHANICAL
PROPERTIES)o ALUMINUM ALLOYS, MOLYBDENUM ALLOYS

VANADIUM ALLOYS, HEAT TREATMENT, TENSILE
PROPERTIES, PLASTICITY, USSR fU)

IDENTIFIERS: TRANSLATIONS, *TITANIUM ALLOY 2AL

4MO 8V9 *TITANIUM ALLOY 2AL SMO 6V (U)

A STUDY WAS MADE OF SEVERAL TI-AL ALLOYS
ALLOYED WITH ONE OR TWO %ETA-STABILIZING ELEMENTS
(MO AND Vl. THE ALLOYS WERE CAST INTO 6 KG
INGOTS WHICH WERE FORGED INTO BARS 25 MM IN DIAMETER
AND FINALLY ROLLED INTO SHEETS 1.5 MM THICK. TO
INCREASE THE PLASTICITY OF THE SHEETS, THEY WERE
ANNEALED AT 760 DEGREES C AND FURNACE COOLED.
SPECIMENS CUT FROM THE SHEETS, WATER-QUENCHED FROM
780 DEGREES C AND AGED AT i8o-520 DEGREES C FOR I
HR WERE TENSILE TESTED. THE OPTIMAL COMBINATION OF
MECHANICAL PROPERTIES WAS FOUND IN TI-4MO-sV-
2AL-O.OSZR ALLOY (TENSILE STRENGTH lq5 KG/MH
(TO THE SECOND POWER), ELONGATION 9.1 PERCENT AND
REDUCTION OF AREA qO PERCENT) AND IN TI-SNO-
6V-2AL-O.OSZR ALLOY (TENSILE STRENGTH 147 KG/
(S0 MM), ELONGATION 7 PERCENT AND REDUCTION OF
AREA 30 PERCENT). 1AUTHOR) 1U)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZDHC1

AD-697 6r3 11/6
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB OHIO

THE EFFECT OF ALLOYING AND HEAT TREATMENT ON THE
STRENGTH AND CAVITATION RESISTANCE OF ALLOYS WITH
AGE-HARDENABLE MARTENSITE, (U)

MAR 69 lqP MALINOVtL. So |NASLAKOVoTo
H. ISTRIZHAK9V. A* I

REPT. NO. FTD'HT-23-I4IT7"6
PROJ: FTD-640s102

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS@ OF
ENERGOMASHINOSTROENIE IUSSR) V13 NS P29-32 1967t BY He
PECK.

DESCRIPTORS: (*STEEL* eCORROSION)* (eCAVITATIONt
CORROSION)t MARAGING STEELS, DISPERSION
HARDENINGo MARTENSITEo NICKEL ALLOYS, COBALT
ALLOYS, MOLYBDENUM ALLOYS# EROSION, HARDNESS,
USSR fUl
IDENTIFIERS: *CAVITATION CORROSION,
TRANSLATIONS fU)

IN AN ATTEMPT TO FIND A CAVITATION-RESISTANT
MATERIAL FOR HYDRAULIC TURBINES, TESTS WERE MADE OF
SEVERAL LOW-CARBON MARAGING STEELS, NZO, NZOMZ*
N2OKIS N2OTYUP N2OM3TYU AND
N2OKIOM5TYU9 CONTAINING 0.03 PERCENT CARBON,
1997-19*85 PERCENT NICKEL, O-1*S75 PERCENT COBALT,
AND O-4*Bs PERCENT MOLYBDENUM* AFTER ANNEALING AND
QUENCHING, ALL THE STEELS EXCEPT N20KIOMSTYU
HAS A MARTENSITE CONTENT OF 80-90 PERCENT. WATER-
QUENCHED N2OKIOMSTYU STEEL CONTAINED 4s
PERCENT MARTENSITE AND AFTER REFRIGERATION IN LIQUID
NITROGEN, 67 PERCENT. HOWEVER, AFTER AGING AT 0o0-
SOOC THIS STEEL HAD THE HIGHEST HARDNESSo OWING TO

THE COMBINED EFFECT OF COBALT. MOLYBDENUM* TITANIUM
AND ALUMINUM. N2OKIOMSTYU STEEL ALSO HAD THE
HIGHEST CAVITATION RESISTANCE. IN ANOTHER SERIES
OF EXPERIMENTSo SEVERAL PRECIPITATION-HARDENABLE
STEELSo SUCH AS OKHI2N4TYUs
OOKHIN6M2TYUo OOKHI6N4MD2o AND
IKHI7NSTYU WERE TESTED. THESE STEELS* AFTER
ANNEALING AND QUENCHING, CONTAINED 00-91 PERCENT
MARTENSITE. AGING AT q$o-600C RAISED THE STEEL
HARDNESS TO qOD--so0 MBs IN THE ANNEALED AND
AGED CONDITION THE STEELS HAD A CAVITATION RESISTANCE
COMPARABLE TO THAT OF-MARAGING STEELS.
(AUTHOR) 109 tul
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AD-699 419 19/'
UNITED STATES STEEL CORP MONROEVILLE PA APPLIED RESEARCH

LAS

IMPROVED PROCESSING PROCEDURES FOR HEAT-TREATABLE
DUAL-HARDNESS STEEL ARMOR. IU)

DESCRIPTIVE NOTE: FINAL TECHNICAL REPT. 4 SEP 48-% SEP
690

DEC 69 9iP MANGELLOSAMUEL Js I
CONTRACT* OAAGq4-69C"'OO03
PROJI ARL-39#OiS-026
MONITOR: AMMRC CR-69-19

UNCLASSIFIED REPORT

DESCRIPTORS: (*ARMOR, MANUFACTURING METHODS),
(OSTEEL, ARMOR), HARONESS, ARMOR PLATEP HEAT
TREATMENT@ CRACKS, CUTTING, CHEMICAL MILLING,
SURFACE PROPERTIESt ENCAPSULATION,
QUENCHING(COOLING) (U)
IDENTIFIERS: DUAL HARDNESS ARMOR*
DECARBURIZING (U)

BECAUSE OF VARIOUS PROCESSING DIFFICULTIES AND.A
HIGH REJECTION RATE ENCOUNTERED IN THE EARLY
COMMERCIALIZATION OF NEAT-TREATABLE DUAL-HARDNCSS
STEEL ARMOR, EXTENSIVE STUDIES WERE MADE TO SOLVE
THESE PROBLEMS* THE PROCESS-TECHNOLOGY STUDY
DESCRIBES WORK CULMINATING IN THE MINIMIZATION OF
DECARSURIZATIONt ELIMINATION OF SURFACE GRINDING#
CUTTING OF PLATES WITHOUT EDGE CRACKING, AND
ELIMINATION OF QUENCH CRACKING@ (AUTHORI (Ul
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AD-700 072 11/6
BATTELLE MEMORIAL INST COLUMBUS OHIO COLUMBUS LABS

MECHANICAL-PROPERTY DATA 300M STEEL: QUENCH AND
TEMPERED FORGING* (U)

DEC 69 8P
CONTRACT: F33615-69-C-I1I5

PROJ: AF-7391
TASK: 738106

UNCLASSIFIED REPORT

DESCRIPTORS: (OSTEEL9 MECHANICAL PROPERTIES)#
FORGING, HEAT TREATMENT, DATA (U)
IDENTIFIERS: *STEEL 300-Mi HIGH STRENGTH STEELS,
STRUCTURAL STEELS (U)

THE MAJOR OBJECTIVES 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
DATA. IUI
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AD-700 391 11/6

FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFS OHIO

SHORT-DURATION AND STRESS-RUPTURE STRENGTH OF

BETA-ALLOY OF TI-MO-CR-FE-AL SYSTEM AT
HIGH TEMPERATURES, (U)

OCT 69 ISP AGEEVsN* V. |GLAZUNOVoSo
Go IPETROVAtL* A* ITARASENKOGo No I
GRANKOVAL* Pe I

REPTo NO. FTO-MT-24'2o'469
PROJ: FTD-6010703

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED MACHINE TRANS. FROM AKADEMIYA
NAUK SSSRo INSTITUT METALLURGII, MOSCOW. TRUDY@
P29'4-300 1967.

DESCRIPTORS: (*TITANIUM ALLOYS, HEAT-RESISTANT

METALS * ALLOYS), MOLYBDENUM ALLOYS, CHROMIUM
ALLOYS, IRON ALLOYS, ALUMINUM ALLOYS, THERMAL

STABILITY* STRESSES. RUPTURE, CREEP,
MICROSTRUCTURE, HEAT TREATMENT, USSR (U)

IDENTIFIERS: TRANSLATIONS. TITANIUM ALLOY 3AL
S.SCR 3FE 7MO (U)

A BETA-ALLOY OF TI CONTG* NO 79 CR SoS, FE
3# AND AL 3 PERCENT WHEN QUENCHED FROM 600 DEGREES
AND AGED AT SSO OR 52S DEGREES FOR 15 HRSo AT BOO
DEGREES FOR 20 HRSoo AND AT 460 DEGREES FOR SO MRS.
EXHIBITS HIGH MECH. PROPERTIES AT ELEVATED TENPS,
WHEN EXPOSED TO THE ANTICIPATED WORKING TEMP.
(360 DEGREES) FOR 100, 5O0O AND 1000 HRS. ITS
MECHo PROPERTIES ARE INFLUENCED SLIGHTLY, INDICATING
HIGH THERMAL STABILITY. TO ACCOMPLISH THE HEAT-
RESISTANCE TESTS, SPECIMENS q MM. IN DIAN WERE
SUBJECTED TO BENDING WITH THE APPLICATION OF
CENTRIFUGAL FORCE THAT PERMITTED A SIMULTANEOUS DETN*
OF CREEP RESISTANCE AND STRESS-RUPTURE STRENGTH.
THE SAMPLES WERE TESTED AT 350 DEGREES IN THE AIR
AND THE RATE OF CREEP WAS ASSESSED FROM BENDING
INFLECTION. THE MICROSTRUCTURE OF STRAINED SAMPLES
AFTER 250 HRS. TESTING DIFFERS SLIGHTLY FROM THAT OF
INITIAL SPECIMENS AND THE ONLY CHANGE OBSERVABLE IS
THE APPEARANCE OF SU5GRAIN BOUNDARIES IN PRIMARY

BETA-GRAINS. SPECIMENS QUENCHED FROM 600 DEGREES
AND AGED ACCORDING TO THE REGIME A OR B WERE

TESTED AS TO HEAT RESISTANCE AT 20-700 DEGREES.
FROM 250 TO qSO DEGREES THEIR MECH. STRENGTH VARIES
SLIGHTLY. AT SOO DEGREES IT DECREASES BUT STILL
MAINTAINS RELATIVELY HIGH VALUES* (U)112
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AD-700 626 11/6 13/8
FOREIGN TECHNOLOGY DIV WRIGHT.PATTERSON AFI OHIO

INVESTIGATION OF THE FORMATION OF TITANIUM ALUMINIOE
TI3AL FROM A SOLID SOLUTION BY THE MODULUS OF
ELASTICITY METHOD, (U)

SEP 69 liP KORNILOVIv I* IFEDOTOVSo
Go ;NARTOVTo To I

REPT. NO* FTD-MT-2'-218-69

PROJ: FTD-6010703

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED MACHINE TRANS. OF MONO.
DIFFUZIONNYE PROTSESSY V METALLAKH (DIFFUSION
PROCESSES IN METALS)# N.P*, 1968 PIIO-II3.

DESCRIPTORS: (*TITANIUM ALLOYS, *HEAT TREATMENT),
ALUMINUM ALLOYS, INTERMETALLIC COMPOUNDS,
ELASTICITY, USSR (U)
IDENTIFIERS: TITANIUM INTERMETALLICS,
TRANSLATIONS (U)

THE EFFECT OF HEAT TREATMENT OF TI-AL ALLOYS OF
CONSTITUTION NEAR TO THAT OF TI3AL AND CONTGI
15.9 AND 16.6 PERCENT AL BY WT, ON THEIR MECH.
PROPERTIES WERE STUDIED. THE MODULUS OF ELASTICITY
E AND THE MODULUS OF TRANSVERSE ELASTICITY G WERE
DETD. BY THE RESONANCE METHOD. THE SPECIMENS WERE
ANNEALED AT 600 DEGREES FOR 200 MRS. THEN WERE
HEATED IN SEALED QUARTZ AMPULS AT 800, 900, 1000,
1100, 1150 1200, AND 1300 DEGREES FOR 418t 24, II, 3o
2o lo AND O.o HRS., RESPev AND QUENCHED IN WATER.
THE RESULTS OBTAINED SHOW THE CONTINUOUS DECREASE
OF E AND Go AS THE QUENCHING TEMPS* INCREASE IN
THE RANGE OF 900-1100 DEGREES FOR 15.9 PERCENT AND
900-1150 DEGREES FOR 164 PERCENT AL* FURTHER
INCREASING OF THESE TEMPS. CAUSED INCREASE OF I AND

Go AFTERWARDS THE SPECIMEN OF 15.9 PERCENT AL
WAS QUENCHED FROM t10 DEGREES AGAIN AND THE EFFECT
OF THE DURATION OF ITS TEMPERING AT 600, 700, AND 800
DEGREES ON THE PARAMETERS INVESTIGA7ED WAS STUDIED.
G AND E INCREASE ONLY DURING THE 1ST 6-10 HRS. OF
TEMPERING AT 600-700 DEGREES. FURTHER HOLDING OF
ALLOY AT THESE TEMPS. DID NOT AFFECT THESE
PARAMETERS. THE TEMPERING AT 600 DEGREES CAUSED
INCREASE OF 6 AND E ONLY DURING THE IST 2 MRS.
AND FURTHER HOLDING CAUSED DECREASE OF THESE
PARAMETERS DOWN TO VALUES FOR AS-QUENCHED STATE. (U)
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AD-702 269 11/6 13/B
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AP OHIO

INVESTIGATION OF WEAR RESISTANCE Or ALUMINUM ALLOYSV95, VAD23 AND D16, 1U)

OCT 69 liP KESTNER9O E9 1SPEKTOROVA,
S. Is IGERASIMOVAI. It IKONDRASHINAoM. V.
I

REPT. NO. FTD-MT-2'-2O2-69
PROJ: FTD-7230278

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED MACHINE TRANS. OF
ALYUMINIEVYE SPLAVY |USSR) NS P176-180 1968.

DESCRIPTORS: I*ALUMINUM ALLOYS, WEAR RESISTANCE),
IeHEAT TREATMENT, ALUMINUM ALLOYS), FRICTION,
ANODIC COATINGS, USSR (U)
IDENTIFIERS: TRANSLATIONS (U)

IN SOME DOMAINS Of TECHNOLOGY IT HAS BECOME
NECESSARY TO USE ALUMINUM ALLOYS AS THE MATERIALS OFPARTS OF GEAR AND FRICTION DRIVES (GEARINGS, CANS,
ETC.) WHICH MUST MEET HIGH REQUIREMENTS FOR WEAR
RESISTANCE AND PRECISION DIMENSIONING. ANALYSIS
SHOWS THAT THE MOST SUITABLE ALLOYS FOR THIS PURPOSE
ARE THE ALLOYS V9Sv VA023 AND D16 PROVIDED THAT
THEY ARE SUBJECTED TO THE FOLLOWING REGIMES OF HEAT
TREATMENT TO ASSURE SATISFACTORY DIMENSIONAL
STABILITY AND MECHANICAL PROPERTIES: IA)
V95s QUENCHING FROM 470 PLUS OR MINUS S DEGREES
CENTIGRADE, COOLING IN 80 DEGREES CENTIGRADE WATER,
AGING AT 14o PLUS OR MINUS S DEGREES CENTIGRADE FOR
16 HRI (B) 014, QUENCHING FROM S00 PLUS ORMINUS S DEGREES CENTIGRADE, COOLING IN SO DEGREES
CENTIGRADE WATER, AGING AT 190 PLUS OR MINUS S
DEGREES CENTIGRADE FOR 12 HR| IC) VAD23,
QUENCHING FROM 525 PLUS OR MINUS 5 DEGREES
CENTIGRADE, COOLING IN 20 DEGREES CENTIGRADE WATER,
AGING AT 190 PLUS OR MINUS 5 DEGREES CENTIGRADE FOR12 HR. ACCORDINGLY, FOLLOWING THIS HEAT TREATMC#T,SPECIMENS OF THE ABOVE ALLOYS WERE SUBJECTED TO WEAR
TESTS IN KH-2 AND AMSLER FRICTION MACHINES*
THESE TESTS SHOWED THAT THE MAXIMUM WEAR RESISTANCEIS DISPLAYED BY THE ALLOY V9 WHEN HARDENED BY
MEANS OF HEAT TREATMENT TO A BRINELL HARDNESS OF
150-150 KG/SQ MM. (AUTHOR) 1U)
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AD-702 912 19/6 13/8 11/6
WATERVLIET ARSENAL N Y

SOME OBSERVATIONS ON THE RELATIONSHIP BETWEEN
MICROSTRUCTURE AND MECHANICAL PROPERTIES IN LARGE
CYLINDRICAL GUN TUBE FORGINGSo lu)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
MAR 70 38P DEFRIESRICHARO So INOLAN,

CHARLES Jo IBRASSARDTHERESA V. I
REPT. NOo WVT-7018
PROJ: DA-I-C-02qoI*-A-IIO, DA-1-T-O62IOS-A-328

UNCLASSIFIED REPORT

DESCRIPTORS: (*GUN BARRELS, MECHANICAL
PROPERTIES), MICROSTRUCTURE, FORGING,
MARTENSITE, BAINITE, TENSILE PROPERTIES, HEAT
TREATMENTe IMPACT TESTSt NOTCH TOUGHNESS fU)

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
BAINITES) EVALUATED, TEMPERED MARTENSITE PRODUCED
THE BEST COMBINATION OF STRENGTH AND TOUGHNESS.
CONTINUOUS COOLING HEAT TREATING STUDIES WERE USED
TO DEMONSTRATE THAT A FULLY MARTENSITIC
MICROSTRUCTURE COULD BE PRODUCED AT THE MID-RADIUS 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
SLOWLY. (AUTHOR) (U)
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AO-703 120 19/6 11/6
WATERVLIET ARSENAL N Y

VARIATION IN MECHANICAL PROPERTIES OF TEMPERED
MARTENSITE GUN STEEL* (U)

DESCRIPTIVE NOTE: TECHNICAL REPT*
MAR 70 22P BALDREYoDOUGLAS ILYONS,

THOMAS I
REPTo NO* WVT-7020
PROJI "I-8-23022

UNCLASSIFIED REPORT

DESCRIPTORS: (*ORONANCE STEEL, MECHANICAL
PROPERTIES)s (*GUN BARRELS, ORDNANCE STEEL),
HEAT TREATNENT, NARTENSITE, MICROSTRUCTURE fU)

THE PURPOSE OF THE INVESTIGATION WAS TO DETERMINE
THE LEVEL AND REPRODUCIBILITY OF MECHANICAL
PROPERTIES IN THE PRESENT GUN TUBE MATERIALS,
QUENCHED TO A UNIFORM MICROSTRUCTURE OF 100
MARTENSITE AND TEMPERED TO YIELD STRENGTH RANGES OF
lqO-lOoOOO PSI AND lO-ISOOO0 PSI. REHEAT
TREATMENT OF SMALL SECTIONS OF GUN TUBE MATERIAL
RESULTS IN A FINER, MORE UNIFORM NARTENSITIC
STRUCTURE THAN EXISTED IN THE ORIGINAL TUBE. THESE
RESULTS SHOULD REPRESENT THE MINIMUM VARIATION IN
MECHANICAL PROPERTIES THAT CAN BE EXPECTED IN OUR
PRESENT GUN TUBE MATERIAL. (AUTHOR) (U)

116
UNCLASSIFIED /ZOHCI



UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /ZONCI

AD-704 "00 13/0 11/6
DEFENSE DOCUMENTATION CENTER ALEXANDRIA VA

QUENCHING (COOLINGle VOLUME I* fU)

DESCRIPTIVE NOTE: REPORT BIBLIOGRAPHY JUN 61-SEP 69,
APR 70 156P

REPT. NO. DDC-TASw70w28al

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: 10QUENCHING(COOLING1,
*BIBLIOGRAPHIES)o HEAT TRANSFER, BERYLLIUM
ALLOYS, NICKEL ALLOYS, ALUMINUM ALLOYS, TITANIUM

ALLOYS. STEEL, REFRACTORY METALS, REFRACTORY METAL
ALLOYS, GOLD ALLOYSt PALLADIUM ALLOYS, IRON,
S45MARINE HULLS, ROCKET CASES, GUN COMPONENTS,
MACHINE TOOLS, WELDING, HEAT TREATMENT,
MECHANICAL PROPERTIES (U)
IDENTIFIERS: BINARY SYSTEMSIALLOYS)l 

TERNARY

SYSTEMS(ALLOYS) gUl

THE REFERENCES IN THE BIBLIOGRAPHY 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
HULLS, ROCKET CASES, GUN COMPONENTS AND MACHINE
TOOLS. (AUTHOR) (U)

117
UNCLASSIFIED /ZONCI

wwi



UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOHCI

AD-70S 920 11/6 13/8
ILLINOIS INST OF TECH CHICAGO

INFLUENCE OF DEFORMATION ON THE TEMPERING OF lo4
MARTENSITE, (U)

JUL 69 iqP MILLERM. Fe IBREYERoN*
No I

CONTRACT: DA-31-124-ARO(D)-420

PROJ: DA-2-0-061102-B-32-D
MONITOR: AROD SS33:3-MC

UNCLASSIFIED REPORT
AVAILABILITY: PUB IN TRANSACTIONS OF THE ASH, V62
P691-901 1969.

SUPPLEMENTARY NOTE: REVISION OF REPORT DATED 9 HAY
69.

DESCRIPTORS: (OHARTENSITE, TENPERING),
DEFORMATION, STEEL (U)
IDENTIFIERS: STEEL 1046 (U)

AS-QUENCHED MARTENSITIC iOq5 STEEL BARS WERE
PLASTICALLY DEFORMED BY DRAWING THROUGH A DIE.
HARDNESS, DILATION, AND COLOR CARBON (CGGERTZ
TEST) WERE USED TO FOLLOW THE CHANGES DURING
TEMPERING TO 800 F AS A FUNCTION OF DEFORMATION.
THE DEFORMED STEEL INCREASED IN DENSITY WITH
DEFORMATION, AND THE PRECIPITATION OF CARBIDES WAS
RETARDED UPON TEMrERING. THE CARBON-VACANCY
ATTRACTION MODEL IS FOUND TO BE CONSISTENT WITH THE
OBSERVED EFFECTS OF PLASTICALLY DEFORMED AS-QUENCHED
MARTENSITE. 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
SOLUTION. (AUTHOR) (U)
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AD-706 q12 11/6 13/6
EDGEWOOD ARSENAL MD

SUCCESSFUL GAS QUENCHING OF 6061 ALUMINUM

ALLOY* (U)

DESCRIPTIVE NOTE: TECHNICAL REPT. JUL 66-JUL 67,
APR 70 314P GURTNERFRANCIS Be ISHUTT,

PAUL K. , JR.IKIRKFRANK To 9 JR1
REPT. NO. EA-TR-q37S

UNCLASSIFIED REPORT

DESCRIPTORS: I*ALUMINUM ALLOYS,
*QUENCHING(COOLINGI11 CARBON DIOXIDE.
BRAZING (U)
IDENTIFIERS: GAS QUENCHING. ALUMINUM ALLOY
6061 (U)

THE INVESTIGATION WAS DIRECTED TOWARD GAS QUENCHING
OF THIN WALLED ITEMS 10.00 THICKNESS). 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
METHODS. GAS QUENCHING REQUIREMENTS ARE MANY. BUT
THE FOLLOWING CHARACTERISTICS ARE BEING
INVESTIGATEDI 11) GAS ENTRANCE AND EXIT - NUMBER
OF ORIFICES AND ORIENTATIONI (2) VOLUME OF GAS
(CFH) PER LOAD - CROSS SECTION OF MATERIAL BEING
QUENCHEDI AND (3) DISTRIBUTION SYSTEM - ESSENTIAL
AND RELATIVE TO TYPE OF FURNACE AND PART
CONFIGURATION. THE PROGRESSIVE ATTITUDE THROUGHOUT
THE INVESTIGATION PROVED THAT CONTAINERS CAN BE GAS
QUENCHED TO A T-4 SOLUTION CONDITION, AGED TO T-
69 ANO VERIFIED BY PHYSICAL PROPERTIES AND HARDNESS
VALUES* THE PHYSICAL PROPERTIES AND HARDNESS VALUES
HAVE BEEN TAKEN OVER SEVERAL HUNDRED ACTUAL HARDWARE
ITEMS TO DETERMINE THE BANK WIDTH OR VARIATION. IF
SIMULATED SAMPLES WERE USED IN THE GAS QUENCHING
PROCESS, EXTRAPOLATION WOULD BE NECESSARY. NONE OF

THE CONTAINERS WERE DISTORTED IN THIS PROCESS. THE
QUENCHING BY GAS FROM 980F IS 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 RESIDUAL
HEATING. SUCCESSFUL GAS QUENCHING WAS ACCOMPLISHED
IN A RETORT DEVELOPED BY EDGEWOOD ARSENAL
PERSONNEL* (AUTHOR) (U)
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AD-707 7qO 11/6 20/12
LOCKHEED-GEORGIA CO MARIETTA MATERIALS RESEARCH AND
DEVELOPMENT LAB

MECHANISM OF SUPERPLASTICITY IN AL-7ZN
ALLOY. (U)

DESCRIPTIVE NOTE: TECHNICAL REPT. NO* 3, 20 JUN 692O0
JUN 70,

JUN 70 32P UNDERWOODERVIN E ILEE,
ENU U. tKRANZLEINHARVARD Ho I

CONTRACTI NOOOi'-67-C-O03
PROJ: NR-031-723

UNCLASSIFIED REPORT

DESCRIPTORS: 16ALUMINUM, DEFORMATION), f*ZINC
ALLOYS, DISLOCATIONS), ALUMINUM ALLOYS,
PLASTICITYt HEAT OF ACTIVATION, RECOVERY lU)
IDENTIFIERSI SUPERPLASTICITY (U)

ACTIVATION ENERGIES WERE OBTAINED FOR DYNAMIC
RECOVERY AND FOR TENSILE DEFORHATION. THE VALUES
FOR DEFORMATION ARE DELTA H SUB 0 a 22.6 PLUS OR
MINUS 3.5 KCAL/MOL (AT LOW TEMPERATURES) AND
DELTA H SUB 0 a 37.S PLUS OR MINUS 2.5 KCAL/MOL
(AT HIGH TEMPERATURES). THESE TWO ACTIVATION
ENERGIES ARE RELATED TO THE RATE-CONTROLLING
PROCESSES OF CROSS-SLIP AND DISLOCATION CLIMB*
RESPECTIVELY* THUS, THE ACTIVATION ENERGY FOR
DYNAMIC RECOVERY# DELTA H SUB R a 22 KCALIMOLS
CORRESPONDS TO THE CROSS-SLIP OF SCREW DISLOCATIONS,
WHICH LEADS TO THE FORMATION OF STABLE DISLOCATION
NETWORKS AND DISLOCATION-FREE SUB-GRAINS. AT HIGHER
DEFORMATION TEMPERATURES* DISLOCATION CLIMB
PREDOMINATES, AND SUBBOUNDARY DISINTEGRATION AND
COALESCENCE OF SUBGRAINS ARE OBSERVED. DISLOCATION
LOOPS HAVE BEEN REPORTED MOSTLY IN FCC METALS AND
ALLOYS AFTER QUENCHING FROM ELEVATED TEMPERATURES AND
SUBSEQUENT AGING. THIS PAPER REPORTS THE FORMATION
AND CHARACTERISTICS OF DISLOCATION LOOPS IN THE HCP
ZN-O.7SAL ALLOY RESULTING FROM QUENCHING AND
AGING. (AUTHOR) (U)
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AD-709 o3 11/6
BOEING CO RENTON WASH COMMERCIAL AIRPLANE GROUP

USE OF PRECRACKED SPECIMENS IN SELECTING HEAT
TREATMENTS FOR STRESS-CORROSION RESISTANCE IN
HIGH-STRENGTH ALUMINUM ALLOYS, (U)

NOV 69 21P HYATToMICHAEL Vo I
REPT. NO. 06-24467
CONTRACT: NOOOaq-66-C-036so ARPA ORDER-676

UNCLASSIFIED REPORT

DESCRIPTORS: (eALUMINUM ALLOYS, OSTRESS
CORROSION)o (OHEAT TREATMENT, ALUMINUM ALLOYS),

CANTILEVER BEAMS, CRACK PROPAGATION,
AGINGIMATERIALS), QUENCHING(COOLING) (U)
IDENTIFIERS: ALUMINUM ALLOY 7076 (U)

THREE TECHNIQUES USING PRECRACKED DOUBLE CANTILEVER
SEAM (DCS) 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 OCS SPECIMENS
CONTAINING AGING GRADIENTS ALONG THEIR LENGTHS. THE
THIRD TECHNIQUE USED MULTIPLE 0CS SPECIMENS, EACH
ONE HAVING A DIFFERENT HEAT TREATMENT* ALL THREE
TECHNIQUES GAVE SIMILAR RESULTSo BUT STRESS-CORROSION
RESISTANCE AS A FUNCTION OF HEAT TREATMENT WAS
DETERMINED MOST RAPIDLY USING SEPARATE DCB
SPECIMENS HAVING DIFFERENT HEAT TREATMENTS. DATA
FROM THIS STUDY SUGGEST THAT DCB SPECIMENS WOULD BE
USEFUL IN SEVERAL OTHER STRESS-CORROSION STUDY AREAS,
INCLUDING THAT OF THERMOMECHANICAL TREATMENTS FOR
ALUMINUM ALLOYS. (AUTHOR) (U)
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AD-709 047 111&
BOEING CO RENTON WASH COMMERCIAL AIRPLANE GROUP

USE OF PRECRACKED SPECIMENS IN STRESS-CORROSION
TESTING OF HIGH-STRENGTH ALUMINUM ALLOYS, (UP

NOV 69 SeP HYATTMICHAEL V. I
REPT* NO. 06-'2466
CONTRACT: NOo014-66-C-0366, ORDER-ST6

UNCLASSIFIED REPORT

DESCRIPTORS: (*ALUMINUM ALLOYS, eSTRESS
CORROSION), (eHEAT TREATMENT, ALUMINUM ALLOYS),
CANTILEVER BEAMS. CRACK PROPAGATION,
QUENCHINGICOOLING), SODIUM CHLORIDE (U)

IDENTIFIERS: ALUMINUM ALLOY 707S ALUMINUM ALLOY
7079, ALLUMIUM ALLOY 202q (U)

RESISTANCE TO STRESS-CORROSION CRACKING OF 10 HIGH-
STRENGTH ALUMINUM ALLOYS IN A VARIETY OF HEAT-
TREATMENT CONDITIONS WAS MEASURED USING PRECRACKED
DOUBLE CANTILEVER BEAM (DCBl SPECIMENS. A NEW
TECHNIQUE IS DESCRIBED. AND STRESS-CORROSION CRACK
GROWTH RATES FOR THE ALLOYS TESTED ARE PRESENTED AS A

FUNCTION OF THE PLANE-STRAIN STRESS INTENSITY Kill*
DOUBLE CANTILEVER BEAM SPECIMEN DATA CORRELATED
WITH ESTABLISHED TRENDS FROM SMOOTH SPECIMENS TESTED
BY ALTERNATE IMMERSION IN 3.S1 NACL SOLUTION*

FROM THE CRACK GROWTH RATE DATA AND THE SPEED AND
SIMPLICITY WITH WHICH IT IS OBTAINED, IT IS CONCLUDED
THAT THE DCI SPECIMEN WILL BE HIGHLY USEFUL FOR
(1) COMPARING AND RATING ALLOYS. (2

DEVELOPING NEW ALLOYS AND HEAT TREATMENTS, (3)
COMPARING THE EFFECTS OF ENVIRONNENTS, 1q)
ACHIEVING OR ENSURING PRODUCT UNIFORMITY, AND (I)
STUDYING MECHANISMS OF CRACKING. (AUTHOR) fU)
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AD-TO9 050 11/6
BOEING CO RENTON WASH COMMERCIAL AIRPLANE GROUP

EFFECT OF QUENCHING RATE ON STRESS-CORROSION CRACK

GROWTH RATES IN 2024-T* ALUMINUM, (U)

NOV 69 12P HYATTtMICHAEL Ve I
REPT9 NO* 06-2471
CONTRACT: NOOOI'-66-C-036S, ARPA ORDER-874

UNCLASSIFIED REPORT

DESCRIPTORS: 16ALUMINUM ALLOYS, *STRESS
CORROSION), (eHEAT TREATMENT, ALUMINUM ALLOYS),
CANTILEVER BEAMS, CRACK PROPAGATION.
QUENCHINGICOOLING) (U)
IDENTIFIERS: ALUMINUM ALLOY 202q (U)

STRESS-CORROSION CRACK GROWTH RATES IN DOUBLE
CANTILEVER BEAM SPECIMENS OF 202q-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) (U)
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AD-709 OS1 116
BOEING CO RENTON WASH COMMERCIAL AIRPLANE GROUP

EFFECTS OF RESIDUAL STRESSES ON STRESS-CORROSION
CRACK GROWTH RATES IN ALUMINUM ALLOYS, lU)

NOV 69 23P HYATTMICHAEL V. I
REPTs NO. D&-2q469
CONTRACT: NOOO'$66-C-036 ARPA ORDER-87T

UNCLASSIFIED REPORT

DESCRIPTORS: (eALUMINUM ALLOYS, *STRESS
CORROSION), 10HEAT TREATMENT, ALUMINUM ALLOYS),
CANTILEVER BEAMS, CRACK PROPAGATION,
QUENCHING(COOLING) iUl
IDENTIFIERS: ALUMINUM ALLOY 7075, ALUMINUM ALLOY
7079, ALUMINUM ALLOY 7175 IU)

STRESS-CORROSION CRACK GROWTH RATE DATA OBTAINED AS
A FUNCTION OF THE PLANE-STRAIN STRESS INTENSITY USING
DOUBLE CANTILEVER BEAM SPECIMENS OF 7079, 70TS AND
717S ARE PRESENTED. THE EFFECTS OF QUENCHED-IN
RESIDUAL STRESSES ON CRACK GROWTH RATES IN SPECIMENS
OF THIS DESIGN ARE DISCUSSED, AND METHODS OF
ELIMINATING THE RESIDUAL-STRESS PROBLEM ARE
PRESENTED. lAUTHOR) lU)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO@ /ZOHCI

AD-71O 130 18/10 11/6
NAVAL RESEARCH LAB WASHINGTON 0 C

EXPERIMENTAL DEVELOPMENT OF RADIATION RESISTANT $5,
000 PSI YIELD STRENGTH REACTOR VESSEL LOW ALLOY
STEEL FILLER METAL IPRE-IRRADIATION EVALUATION|o fUl

FED 70 SP HAWTHORNEtJ. Re IGRANT.Se
Pe IFORTNER*EOWARD I

UNCLASSIFIED REPORT
AVAILABILITY; PUB* IN ASHE PAPER NO* 70-MET-
3.

SUPPLEMENTARY NOTE: PRESENTED AT THE ASME METALS
ENGINEERING CONFERENCE AND AWS WELDING SHOW,
CLEVELAND, OHIO, 20"24 APR 70.

DESCRIPTORS; (*REACTOR MATERIALS, *STEEL|s
RADIATION DAMAGE, EMBRITTLEMENT, MICROSTRUCTUREs
CHROMIUM ALLOYS, MOLYBDENUM ALLOYS, COPPER ALLOYS,
NICKEL ALLOYS, MANGANESE ALLOYS, MECHANICAL
PROPERTIES (U)

SMALL AMOUNTS OF COPPER ARE KNOWN TO ENHANCE THE
550 F RADIATION EMBRITTLEHENT SENSITIVITY OF ALLOY
STEEL PLATE AND WELD METALS. PREIRRADIATION DATA
ARE PRESENTED FROM A STATISTICAL PROGRAM AIND AT
DEFINING COMPOSITION LIMITS OF A NEW WELD METAL FOR
QUENCHED AND TEMPERED AS63 AND AS42 STEELS BASED
ON 2-1/QCR-IMO AND VARYING COPPER, NICKEL, AND
MANGANESE* AS-WELDED PLUS STRESS RELIEF NOTCH
DUCTILITY PROPERTIES ARE MUCH IMPROVED WHEN THE
MANGANESE CONTENT IS KEPT LOW (0.75 PERCENT)*
1AUTHOR) (Ul
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AD-710 521 13/6 13/6
BATTELLE MEMORIAL INST COLUMBUS OHIO

EFFECT OF FLAME AND MECHANICAL STRAIGHTENING ON
MATERIAL PROPERTIES OF WELDMENTS, IU)

DESCRIPTIVE NOTE: SUMMARY REPTED
70 SOP PATTEEtH, Es IEVANSR,

Me IMONROEtRo Ee I
CONTRACT: NOOO2'-6B-C-5324
PROJI SRIBS
MONITOR: SSC 207

UNCLASSIFIED REPORT

DESCRIPTORS: (OWELDS, ALIGNMENT), STEEL9 HEAT
TREATMENT, MECHANICAL WORKING, DISTORTION,.
REMOVAL (Ul
IDENTIFIERS: *METAL STRAIGHTENING (U)

AN EXPERIMENTAL STUDY WAS CONDUCTED TO DETERMINE
THE EFFECTS OF MECHANICAL STRAIGHTENING AND FLAME
STRAIGHTENING ON THE PROPERTIES OF STEELS USED IN
SHIPBUILDING* THE STEELS INVESTIGATED DURING THIS
PROGRAM INCLUDED AN ORDINARY CARBON STEEL (ABS-

B), TWO LOW-ALLOY, HIGH-STRENGTH STEELS lAq| AND
A537)o AND A QUENCHED AND TEMPERED STEEL 1AS17t
GRADE A)* THE REMOVAL OF DISTORTION IN UNWELDED
AND WELDED TEST PLATES WAS ACCOMPLISHED BY (1)
MECHANICAL STRAIGHTENING AT ROOM TEMPERATURE,
1000F, 1300Ft AND (2) FLAME STRAIGHTENING IN
THE TEMPERATURE RANGES OF 1100-1200F AND 1300-
1'oOFe CONTROLLED AMOUNTS OF DISTORTION WERE
PROVIDED IN UNWELDED PLATE BY MECHANICAL BENDINGI
DISTORTION IN WELDED PLATES WAS PROVIDED BY JIGGING
THE RESTRAINT CONTROL. DROP-WEIGHT TEAR TESTS WERE
CONDUCTED TO ASSESS THE EFFECT OF THE STRAIGHTENING
PARAMETERS ON THE NOTCH-TOUGHNESS BEHAVIOR OF THE
RESPECTIVE STEELS* (AUTHOR) fU)
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AD-710 769 11/6
CASE WESTERN RESERVE UNIV CLEVELAND OHIO DIV OF
METALLURGY AND MATERIALS SCIENCE

THE INFLUENCE OF STRUCTURAL PARAMETERS ON THE YIELD
STRENGTH OF TEMPERED MARTENSITE AND LOWER
BAINITE. (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
JUL 70 33P SMITHDs We IHEHEMANNtRo

F. I
REPT. NO* TR-1
CONTRACT: NO0014-67-A-oqo'-OOl1
PROJ: NR-031-717

UNCLASSIFIED REPORT

DESCRIPTORS: (*STEEL* *TEMPERING)* MARTENSITE,
BAINITE, TENSILE PROPERTIES. DISPERSION HARDENINGe
GRAIN STRUCTURES(METALLURGY) (U)
IDENTIFIERS: STEEL 434o (Ul

THE CONTRIBUTIONS TO THE YIELD STRENGTH OF TEMPERED
MARTENSITIC AND BAINITIC STRUCTURES WAS EXAMINED IN
434O STEEL. THE PRINCIPAL FACTORS THAT CONTRIBUTE
TO THE REDUCTION IN YIELD STRENGTH WITH TEMPERING IN
THE RANGE FROM 600 TO I0OOF ARE CARBIDE COARSENING
AND ENLARGEMENT OF THE CELLULAR SUBSTRUCTURE. THE
YIELD STRENGTH OF BOTH TEMPERED MARTENSITIC AND
BAINITIC STRUCTURES CAN BE DESCRIBED IN TERMS OF CELL
SIZE AND DISPERSOID DISTRIBUTION BY A SINGLE
RELATIONSHIP IN WHICH THE OROWAN MODEL IS EMPLOYED
FOR THE CONTRIBUTION FROM DISPERSION HARDENING AND
THE LANGFORD-COHEN MODEL FOR THAT FROM CELL SIZE.
(AUTHOR) (U)
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AD-710 S07 11/6
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-ZN ALLOYS* tU,

DESCRIPTIVE NOTEZ TECHNICAL REPT.,
AUG 69 31P FERRAGLIOPAUL INUKHERJEEK,

ICASTLEMANtLe S. I
REPT. NO* TR-1
CONTRACT: NOOO1-67-A-Oq3-"O02
PROJ: NR-031-731

UNCLASSIFIED REPORT

DESCRIPTORS: (*GOLD ALLOYS, PHASE STUDIES),
CADMIUM ALLOYS, ZINC ALLOYS, COOLING. GRAIN
STRUCTURES(METALLURGY) fU)
IDENTIrIERS: SPLAT COOLING (U)

X-RAY DIFFRACTION, TRANSMISSION ELECTRON MICROSCOPY
AND SELECTED AREA ELECTRON DIFFRACTION STUDIES WLRE
PERFORMED ON SPLAT COOLED EQUI-ATOMIC AU-CD ANr
AU-ZN ALLOYS. A VERTICAL SHOCK-TUBE APPARATUS
IS USED FOR SPLAT QUENCHING SAMPLES FROM VARIOUS
TEMPERATURES@ A SUBSTANTIAL INCREASE IN
SUPERLATTICE LINE INTENSITIES WERE OBSERVED FOR BOTH
ALLOYS AFTER SPLAT COOLING. 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-ZN ALLOY
WAS A HITHERTO UNREPORTED MODULATED STRUCTURE.
(AUTHOR)
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AD-712 474 11/6
PENNSYLVANIA UNIV PHILADELPHIA SCHOOL OF METALLURGY AND
MATERIALS SCIENCE

PLASTIC PROPERTIES AND FRACTURE OF TITANIUM-
ALUMINUM ALLOYS. |U)

DESCRIPTIVE NOTE: FINAL REPT. 27 MAY 68-26 MAY 69,
JUL 69 33P TRUAXsDo Jo IMCMAHONvCa

Jo t JR1
CONTRACTS N00019-68-C-038q

UNCLASSIFIED REPORT

DESCRIPTORS: 16TITANIUM ALLOYS, *STRESS
CORROSION), ALUMINUM ALLOYS, PLASTICITY,
FRACTUREIMECHANICS), STRAIN(MECHANICS) (U)

A PROGRAM OF RESEARCH WAS CONDUCTED TO DETERMINE
THE EFFECTS OF AL CONTENT AND TI3AL
PRECIPITATION 0 THE MICRO- AND MACROPLASTIC BEHAVIOR
OF TI-AL ALLOYS, AND ALSO TO INVESTIGATE THE
EFFECTS OF AL CONTENT AND TI3AL ON THE
SUSCEPTIBILITY TO# AND MECHANISM OF. STRESS CORROSION
CRACKING IN A METHANOL - 1.5 HCL ENVIRONMENT.
THE TENSILE MICROSTRAIN PARAMETERS SIGMA SUB E
AND SIGMA SUB A INCREASE WITH AL CONTENT. TESTS
ON AGED TI-6 AND TI-8 WT. I AL MATERIAL
INDICATE THAT THE INFLUENCE OF TI3AL ON THE
MICROSTRAIN PARAMETERS AND FLOW STRESS IS ATHERMAL.
STRESS CORROSION SPECIMENS WHICH HAD BEEN SOLUTION
TREATED AND QUENCHED FAILED PRIMARILY BY
INTERGRANULAR PARTING. SPECIMENS IN THE AGED
CONDITION EXHIBIT A MIXTURE OF CLEAVAGE FRACTURES AND
SOME INTERGRANULAR PARTING. IT IS THOUGHT THAT
STRESS CORROSION FAILURE IN TI-AL ALLOYS PROCEEDS
AS A CONSEQUENCE OF ANODIC DISSOLUTION. (AUTHOR) lU)
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AD-712 Q8S 13/8
PHILCO-FORD CORP NEWPORT BEACH CALIF AERONUTRONIC DIV

PRELIMINARY THERMOMECHANICAL TREATMENT OF DtAC
STEEL* lU)

DESCRIPTIVE NOTE: TECHNICAL REPTt
OCT 70 29P KOPPENAALtTHEODORE is I

REPT. NO* TR-I
CONTRACT: N0001q-70"C'0223
PROJ: NR-O31"742

UNCLASSIFIED REPORT

DESCRIPTORS: (*HEAT TREATMENT, 'STEEL).
DEFORMATION, MECHANICAL PROPERTIES fU)
IDENTIFIERS: STEEL D6ACt OTHERMOMECHANICAL
TREATMENT lU)

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 TEMPERATURE MUST BE USED. THE
RESPONSE TO PRELIMINARY THERMO94ECHANICAL TREATMENT
WAS DETERMINED AS A FUNCTION OF PRIOR STRUCTURE,
AMOUNT OF PRIOR DEFORMATION, AUSTENITIZING
TEMPERATURE AND TIME, PRE-AUSTENITIZING HEAT
TREATMENT, AND TEMPERING TEMPERATURE@ THUS FAR, THE
YIELD STRENGTH HAS BEEN INCREASED ABOUT 2S PERCENT
ALONG WITH A SIGNIFICANT INCREASE IN TENSILE
ELONGATION FOR SOME TEMPERING TEMPERATURES. THE
TENSILE STRENGTH, HOWEVER, REMAINS ESSENTIALLY
CONSTANT. A COMPARISON OF THE X-RAY LINE
BROADENING AND YIELD STRENGTH MEASUREMENTS INDICATES
THAT THESE PARAMETERS ARE BEING INFLUENCED BY THE
SAME STRUCTURAL CHANGES. THE RESULTS ARE EXPLAINED
ON THE BASIS OF A RETENTION OF THE WORK HARDENED
STRUCTURE IINTRODUCED DURING THE PRIOR
DEFORMATION) THROUGH THE AUSTENITE AND MARTENSITE
TRANSFORMATIONS. IAUTHOR) (U)
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AD-712 309 11/6
RENSSELAER POLYTECHNIC INST TROY N Y MATERIALS DIV

TRANSMISSION ELECTRON MICROSCOPY STUDY OF AL-ZN-
ME, (U)

DESCRIPTIVE NOTE: TECHNICAL REPTe,
OCT 70 26P JUDDG9 ISHASTRYoC, Re I

REPT. NO* TR-I

CONTRACT: NOOOq1467-A'O1IITOOO9

UNCLASSIFIED REPORT

DESCRIPTORS: (*ALUMINUM ALLOYS# GRAIN
STRUCTURESI"ETALLURGY)), ELECTRON MICROSCOPY,
MICROSTRUCTURE, ZINC ALLOYS, MAGNESIUM ALLOYS,
GRAIN BOUNDARIES lU)

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-
ZN-MG ALLOY AGED AT TWO DIFFERENT TEMPERATURES
WAS STUDIED BY TRANSMISSION ELECTRON MICROSCOPY.
FOR RELATIVELY FAST QUENCHED SPECIMENS, DEFINITE
CORRELATION WAS FOUND TO EXIST BETWEEN THE WIDTH OF
PRECIPITATE FREE ZONES AND THE EXTENT OF GRAIN

BOUNDARY PRECIPITATION. THE VARIATION OF
PRECIPITATE FREE ZONE WIDTH WITH QUENCH RATE WAS ALSO
FOUND TO DEPEND ON THE GRAIN BOUNDARY TYPE. FOR
RELATIVELY SLOW QUENCHED SPECIMENSt A FINE MATRIX
PRECIPITATE DISTRIBUTION WITH NARROW GRAIN BOUNDARY
PRECIPITATE FREE ZONES WAS OBSERVED. THE RESULTS
ARE DISCUSSED IN TERMS OF THE CURRENT-THEORIES OF
PRECIPITATION IN ALUMINUM ALLOYS. (AUTHOR) lU)
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AD-713 747 11/6
POLYTECHNIC INC OF BROOKLYN N Y DEPT OF PHYSICAL AND

ENGINEERING METALLURGY

MARTENSITIC TRANSFORMATION IN A SPLAT COOLED AU-SO
AT% CD ALLOY* IU)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
MAR 70 7P FERRAGLIOtPAUL IMUKHERJEEK.

ICASTLEMAN#Ls So I
REPT, NO. TR-2
CONTRACT: NOO014-67A-q38-0002
PROJ: NR-031-731

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN ACTA METALLURGICAt VIS
P1067-1070 OCT 70.

DESCRIPTORS: f0GOLD ALLOYSt PHASE STUDIES)t
(OCADMIUM ALLOYS. PHASE STUDIES), COOLING (U)

IDENTIFIERS: PHASE TRANSFORMATIONS, SPLAT
COOLING IU)

MARTENSITIC TRANSFORMATIONS WERE STUDIED IN SPLAT
COOLED SAMPLES OF AN AU-5D ATeS CO ALLOY. 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/
SEC. THE SPLAT COOLED SAMPLES WERE STUDIED BY THE
USE OF X-RAY AND ELECTRON rIFFRACTION AS WELL AS
TRANSMISSION ELECTRON MICROSCOPY* IT WAS FOUND THAT
QUENCHING, EVEN AT THIS HIGH SPEEDt FROM TEMPERATURES
AS HIGH AS 300C ABOVE THE MELTING POINT OF THIS
ALLOY DID NOT AFFECT ITS LONG RANGE ORDER.
FURTHERMORE, THE MARTENSITIC TRANSFORMATION
TEMPERATURE WAS SUPPRESSED IN THE SPLAT COOLED
SAMPLES, AND THE HIGH TEMPERATURE BETA-PHASE CSCL
TYPE STRUCTURE PERSISTED* THIS METASTABLE STRUCTURE
WAS THEN FOUND TO DECOMPOSE ISOTHERMALLY AT ROOM
TEMPERATURE INTO THREE MORPHOLOGICALLY AND
CRYSTALLOGRAPHICALLY DIFFERENT MARTENSITIC PHASES.
EXCELLENT RESOLUTION OF THE MARTENSITIC FINE
STRUCTURE WAS OBTAINED BY THIS SPLAT COOLING
TECHNIQUE. (AUTHOR) fU)
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AD-713 921 11/6 13/8

ARMY FOREIGN SCIENCE AND TECHNOLOGY CENTER WASHINGTON 0
C

CHANGE IN PROPERTIES DURING AGING OF
ALUMINUM ALLOYS lZAKONONERNOSIT IZMEHENIYA
SVOISTV PRI STARENII ALYUMINIEVYKH
SPLAVOV), fUl

SEP 70 16P FRIDLYANDERI.* No I

REPT9 NO. FSTC-HT-23-236-70

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: TRANS* OF MON~o LIGHTWEIGHT
ALLOYS AND THEIR TREATMENT METHODS, MOSCOW, 1960
P90-101.

DESCRIPTORS: (*ALUMINUM ALLOYS,
AGING(MATERIALS)), MECHANICAL PROPERTIES,
ANNEALING, USSR fU)
IDENTIFIERS: TRANSLATIONS lU)

ACCORDING TO As A. BOCKVAR, THE TYPE OF HEAT
TREATMENT BASED ON THE PROCESSES OF A DISSOCIATION OF
A STATE OF AN ALLOY FIXED BY HARDENING, IS CALLED
ANNEALING OR AGING. 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'T
CHANGE REMAINING AT A COMPARATIVELY LOW LEVEL*
(AUTHOR) (U)

133
UNCLASSIFIED /ZOHC1



UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOHCl

AD-713 979 13/B h1/6
ARMY FOREIGN SCIENCE AND TECHNOLOGY CENTER WASHINGTON D

C

EFFECT OF COMBINED DEFORMATION AND NEAT
TREATMENT ON PROPERTIES OF ALUMINUM ALLOYS
IVLNYANIE SOVMESHCHENNOI DEFORMATSIONNO-
TERMICHESKOI OBRABOTKI NA SVOISTVA
ALYUMINIEVYKH SPLAVOV)t (U)

SEP 70 21P RABINOVICH#Mo Ke I
REPT. NO. FSTC.HT'23"237"70

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: TRANS. OF MONO. LIGHTWEIGHT
ALLOYS AND THEIR TREATMENT METHODSo MOSCOW, I968
P102-11'

DESCRIPTORS: (*HEAT TREATMENT, eALUMINUM ALLOYS)t
DEFORMATION, MECHANICAL WORKING, HARDNESS,
USSR (U)
IDENTIFIERS: *THERMOMECHANICAL TREATMENT,
TRANSLATIONS lU)

THE EFFECTS OF COMBINED TREATMENT ON THE PROPERTIES
AND STRUCTURE OF A BROAD CLASS OF ALLOYS ARE
INVESTIGATED. THE RESULTS OF TESTS INDICATE THAT
COMBINED TREATMENT HAS A NEGATIVE EFFECT ON ALLOYS IN
THE FRESHLY ANNEALED STATE. 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) fUl
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AO-71 120 13/S 18/6
ARMY FOREIGN SCIENCE AND TECHNOLOGY CENTER WASHINGTON D
C

STRENGTHENING OF MAGNESIUM ALLOYS RICH IN
ALUMINUM BY COMBINED ACTION OF PLASTIC
DEFORMATION AND HEAT TREATMENT IUPROCHENIE
MAGNIEVYKH SPLAVOV, BOGATYKH ALUMINIEM
PUTEM SOVMESTNOGO VOZDEISTVIYA PLASTICHESKOI
DEFORMATSII I TERMICHESKOI OBRABOTKI), (ul

SEP 70 17P SVIDERSKAYAZ* As I

REPT. NO. FSTCHTat23-2qo.70

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: TRANSo OF MONO. LIGHTWEIGHT
ALLOYS AND THEIR TREATMENT METHODS, MOSCOWI 1968
P199-207.

DESCRIPTORS: (OHEAT TREATMENT, *MAGNESIUM ALLOYS),
DEFORMATION, ALUMINUM ALLOYSt MECHANICAL WORKING,
HARDNESS, USSR (U)
IDENTIFIERS: *THERMOMECHANICAL TREATMENT,
TRANSLATIONS (U)

THE RESULTS OF STUDIES ON THE DETERMINATION Of A
MORE EFFECTIVE METHOD OF STRENGTHENING AGING ALLOY OF
THE TYPE MA 5, A MEMBER OF THE MG-AL-ZN-MN
SYSTEM. THE INITIAL MATERIAL CONSISTED OF HOT
PRESSED BARS 16MM IN DIAMETER@ 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 STATE* (AUTHOR) (U)
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AD-71S 877 11/6
BATTELLE MEMORIAL INST COLUMBUS OHIO COLUMBUS LAOS

MECHANICAL-PROPERTY DATA 38-6-qq TITANIUM
ALLOY: AGED FORGING. (Ul

SEP 70 9P
CONTRACT: F33615-69-C-111S
PROJ: AF-7381
TASK: 738106

UNCLASSIFIED REPORT

DESCRIPTORS: (*TITANIUM ALLOYS, MECHANICAL
PROPERTIES)o ALUMINUM ALLOYS, VANADIUM ALLOYS,

CHROMIUM ALLOYS, MOLYBDENUM ALLOYS, ZIRCONIUM
ALLOYS (U)

38-6-4q ALLOY I3AL-BV-6CR-MO-4ZR) IS A
NEW DEEP-HARDENING BETA COMPOSITION ALLOY* THE

LARGE AMOUNT OF BETA STABILIZING ELEMENTS IN THIS

COMPOSITION RESULTS IN SLUGGISH TRANSFORMATION
CHARACTERISTICS WHICH GIVE DEEP HARDENING* THE
METALLURGY OF 38-6-4q ALLOY IS SIMILAR TO OTHER BETA
ALLOYS SUCH THAT SOLUTION ANNEALING RETAINS THE MORE
DUCTILE BODY-CENTER-CUBIC BETA PHASE AT ROOM
TEMPERATURE. THE 6-INCH BY 6-INCH BILLET USED IN
THIS PROPERTY SURVEY WAS SOLUTION ANNEALED AT 1500
F FOR 15 MINUTES AND AIR COOLED# PLUS AGING AT 1060
F FOR FOUR HOURS. (AUTHOR) (U)
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AD-716 076 11/6
WASHINGTON UNIV SEATTLE

FATIGUE HARDENING IN ANNEALED AND DEFORMED
ALUMINUM AND COPPER, (U)

FEB 70 6P VAN DEN BEUKELA* IMISRA,
Me S. |DAWSONHe 1. I

CONTRACT: DA-ARO(D)-31-12'-GIO39
PROJ: DA-2-O-061102--32-D
MONITOR: AROD 7504:3-MC

UNCLASSIFIED REPORT
AVAILABILITY: PUB# IN METALLURGICAL
TRANSACTIONS# VI P2111-2113 AUG 70.

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH DELFT
INST. OF TECH* (THE NETHERLANDS).

DESCRIPTORS; (*ALUMINUM ALLOYS,
FATIGUEIMECHANICS)), (.COPPER,
FATIGUE(MECHANICS)), HARDENING (U)
IDENTIFIERS: ALUMINUM ALLOY 2024 (U)

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, THE
SPECIMENS WERE EITHER ANNEALED, ELONGATED, OR
TWISTED. FOR THE ANNEALED AND THE PREELONGATED
SPECIMENSt THE LOOP WIDTH IS SHOWN TO DECAY WITH THE
NUMBER OF CYCLES AS A SECOND-OROER PROCESS, AND FOR
THE PRETWISTED SPECIMENSo AS A FIRST-ORDER PROCESSe
TSIS BEHAVIOR CAN BE ACCOUNTED FOR BY REASONABLE
ASSUMPTIONS REGARDING THE DISLOCATION MOVEMENTS
INVOLVED@ (AUTHOR) (U)
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AD-716 226 I1/6

DEFENCE STANDARDS LASS MARIBYRNONG (AUSTRALIA)

THE STRUCTURAL FEATURES OF UNDERCOOLED
NICKEL AND NICKELaOXYGEN ALLOYS, (U)

SEP 70 6P JONESBo Le IWESTON#G.
Mo !

UNCLASSIFIED REPORT
AVAILABILITY: PUB* IN THE JNLe OF THE AUSTRALIAN
INSTITUTE OF METALS* VIS Nq P16ga19q NOV 70. NO
COPIES FURNISHED*

DESCRIPTORS: IONICKEL, GRAIN
STRUCTURES(METALLURGY))# (*NICKEL ALLOYS, GRAIN
STRUCTURES(METALLURGY)U, COOLING, GRAIN SIZE.
DENDRITIC STRUCTURE, RECRYSTALLIZATIONt AUSTRALIA (U)

A SERIES OF NICKEL INGOTS HAVING OXYGEN CONTENTS
RANGING BETWEEN 22 AND 540 PPM HAVE BEEN UNDERCOOLED
BY AMOUNTS UP TO 271 DEGC TO EXAMINE THE SEPARATE
EFFECTS OF OXYGEN AND UNDERCOOLING ON GRAIN
STRUCTURE. IN NICKEL CONTAINING MORE THAN 100 PPM
OXYGENt UNDERCOOLING BY MORE THAN 100 DEGC PRODUCES
A UNIFORM VERY FINE GRAIN STRUCTURE (<0.2 MM
DIA.), BY A DENDRITE ARM REMELTING PROCESS.
INGOTS CONTAINING LESS THAN 100 PPM OXYGEN
UNDERCOOLED BY LESS THAN 1SO DEGC HAD VERY COARSE
DENDRITIC STRUCTURES, BUT UNDERCOOLING BY MORE THAN
160 DEGC CAUSED GRAIN REFINEMENT TO 40,6-0,9
MM) BY A RECRYSTALLIZATION PROCESSe THIS
RECRYSTALLIZATION IS BELIEVED TO BE ASSOCIATED WITH
THE INHIBITION OF RECOVERY PROCESSES BY INTERSTITIAL
SOLUTE IMPURITIES. (AUTHOR) (Ul
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AD-716 368 11/4
GENERAL STEEL INDUSTRIES INC GRANITE CITY ILL CASTINGS
DIV

MANUFACTURING METHODS, AND PHYSICAL
PROPERTIES OF DIRECTIONALLY SOLIDIFIED q8 IN. X
60 IN* X '9 IN* AND 5 IN. THICK CAST STEEL
PLATES. fU)

DESCRIPTIVE NOTE: FINAL REPT. AUG 47-JAN 70,
JAN 70 57P PATTONJOHN Re |

CONTRACT: DAAG6-67-C-O118
MONITOR: AMMRC CR-70-6

UNCLASSIFIED REPORT

DESCRIPTORS: 1eSTEEL, *CASTINGS), METAL PLATES,
CASTING, HEAT TREATMENT, MANUFACTURING METHODS,
MECHANICAL PROPERTIES, RADIOGRAPHY (U)

THE WORK COVERS THE DETAILS OF PRODUCTION METHODS
USED IN PRODUCING EIGHT CAST STEEL PLATES q IN. X 60
IN. X S IN. AND 6 IN* THICK* STEEL FOR THIS WORK IS
A CR - MO COMPOSITION OF .28% CI 2.50% CR1
e5% MOO CASTING TECHNIQUE FOR THE RAPID
UNIDIRECTIONALLY SOLIDIFIED SECTION EMPLOYED A q8 IN#
X 60 IN. X 7 IN. THICKNESS CAST IRON CHILL IN THE
DRAG WITH A q9 IN* X 60 IN, X 3 IN# THICKNESS
EXOTHERMIC CORE ON THE COPE SURFACE. THE PLATES
WERE WATER QUENCHED AND TEMPERED TO A HARDNESS LEVEL
OF 320 - 370 BHN. FOUNDRY PROCEDURE, HEAT
TREATMENT, AND PRODUCTION PROCESSING ARE REPORTED IN
DETAIL. PHYSICAL TEST VALUES OF TENSILE AND IMPACT
PROPERTIES AND THE RADIOGRAPHIC INSPECTION RESULTS
ARE REPORTED. (AUTHOR) (U)
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AD-717 328 20/12 11/6
NORTH CAROLINA STATE UNIV RALEIGH

EXPERIMENTALLY-DETERMINED PLASTIC WAVE
VELOCITIES IN FULLY-ANNEALED 110OF ALUMINUM
(STRIKER VELOCITY 69 FT/SEC TO 788 FT/SEC)o IU)

DESCRIPTIVE NOTE: TECHNICAL REPT.e
DEC 70 qffp LIDDELLWe Lt ISTEELEtRo

So |BINGHAM*W. Lo ;DOUGLASRe A. I
REPT* NO. TR-70-11
CONTRACT: NOOO1q-68-A-O187
PROJ: NR-O4-5O4

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: ERRATA SHEET INSERTED@

DESCRIPTORS: (.IMPACT TESTS, RODS), (*ALUMINUM
ALLOYS. STRAIN(MECHANICS)), PLASTICITY, STRAIN
GAGES. DIFFRACTION GRATINGS# TEST EQUIPMENT, TEST

METHODSt LASERS fU)
IDENTIFIERS: ALUMINUM ALLOY IlOOF. PLASITIC
DEFORMATION, DYNAMIC RESPONSE, RUBY LASERS (U)

A PREVIOUSLY-REPORTED EXPERIMENTAL SYSTEM FOR
DETERMINING THE LARGE STRAINSt SURFACE ROTATIONS,
STRAIN RATES, AND PLASTIC WAVE VELOCITIES DURING
FREE-FREE AXIAL IMPACTS IS USED TO INVESTIGATE THE
BEHAVIOR OF FULLY-ANNEALED SMALL GRAIN 1OOF
ALUMINUM RODS UNDER IMPACT CONDITIONS. THE SYSTEM
EMPLOYS IN-SURFACE DIFFRACTION GRATING STRAIN
TRANSDUCERS ILLUMINATED BY A PULSED RUBY LASER, WITH
THE STRAIN-SURFACE ROTATION-TIME-DEPENDENT
DIFFRACTION PATTERN RECORDED BY HIGH-SPEED STREAK
CAMERAS. STRAIN-TIME AND PLASTIC WAVE VELOCITY"
STRAIN DATA ARE PRESENTED FOR FREE-FREE AXIAL IMPACTS
OF ALUMINUM RODS AT STRIKER VELOCITIES RANGING FROM
89 FT/SEC TO 786 FT/SEC. STRAINS TO 5S AND
STRAIN-RATES TO 2000/SEC ARE RECORDED. 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 DATA. (AUTHOR) (U)
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AD-717 553 11/6 19/6
WATERVLIET ARSENAL N Y

SUSCEPTIBILITY OF GUN STEELS TO STRESS
CORROSION CRACKING, fU)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
NOV 70 47P COLANGELOsVITO J. |FERGUSONt

MARTIN So I
REPT. NO. WVT-7012
PROJ; DA-66661

UNCLASSIFIED REPORT

DOSCRIPTORS: 10STEELp *STRESS CORROSION), (eGUN
BARRELS9 STRESS CORROSIONI, EMBRITTLEMENT,
FRACTUREiMECHANICS)o CRACK PROPAGATION IU)
IDENTIFIERS: HIGH STRENGTH STEELS lU)

PRECRACKED CANTILEVER BEAM SPECIMENS EXTRACTED FROM
SPECIFIC GUN TUBES WERE SUBJECTED TO A CONSTANT LOAD
IN VARIOUS ENVIRONMENTS Tn DETERMINE FRACTURE TINES*
SPECIMENS EXHIBITED STRESS CORROSION SUSCEPTIBILITY
IN 31 NACL, DISTILLED WATER AND 100 RHAIR, WITH 31 NACL BEING THE MOST DEGRADING
ENVIRONMENT* 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 WATER. VARYING YIELD STRENGTH
MATERIAL, SHOWED THAT FRACTURE TIME WAS DECREASED AND
CRACK GROWTH RATES INCREASED AS THE YIELD STRENGTH
WAS INCREASED* (AUTHOR) IU)
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AD-718 oq! 11/6

TRW EQUIPMENT GROUP CLEVELAND OHIO MATERIALS TECHNOLOGY
LAB

EFFECT OF ALLOYING ELEMENTS ON TEMPERED
MARTENSITE EMBRITTLEMENT AND FRACTURE
TOUGHNESS OF LOW ALLOY HIGH STRENGTH
STEELS. fU)

DESCRIPTIVE NOTE: FINAL REPT. 13 MAR 69-13 AUG 7D
JAN 71 87P VISHNEVSKYoC. I

REPT. NO* ER-73'$'
CONTRACT: DAAG46-69-C-OO60
PROJ: DA'I1To062106oA'328
MONITOR: AMMRC CR-69-IG/F

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO REPORT DATED FEB 70o AD-
702 908

DESCRIPTORS; I@STEEL, NOTCH TOUGHNESS),
MARTENSITE, TENSILE PROPERTIES,
FRACTUREIMECHANICS), EMBRITTLEMENT (U)
IDENTIFIERS: *HIGH STRENGTH STEELS (U)

A STUDY WAS PERFORMED ON THE INFLUENCE OF VARIOUS
ELEMENTS ON THE NOTCH BEND FRACTURE TOUGHNESS AT
75F AND -IOOF OF e3SC, 3NI-CR-MO-V
MARTENSITIC STEELS TEMPERED BETWEEN qoo AND &OOF.
THE ELEMENTS EXAMINED INCLUDED C, MN, SI,
CR. NI, MO, COP V AND AL, THE OVERALL
VARIATION IN ROOM TEMPERATURE YIELD AND TENSILE
STRENGTHS FOR TWENTY-FOUR STEELS WAS I5-230 KSI
YIELD STRENGTH AND 188-288 KSI TENSILE STRENGTH.
(AUTHOR) (U)
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AD-718 902 11/6 13/0
MASSACHUSETTS INST OF TECH CAMBRIDGE

STRUCTURE AND PROPERTY CONTROL THROUGH RAPID

QUENCHING Of LIQUID METALS* (U)

DESCRIPTIVE NOTE: SEMI-ANNUAL TECHNICAL REPT. NO* It 22
JUN-31 DEC 70,

JAN 71 SOP GRANTNICHOLAS Je IPELLOUXP
REGIS Me No IFLENINGSMERTON Co IARGONtALI
So ;

CONTRACT: DAHCIS-70-C-O239 ARPA ORDER-1608
PROJ: ARPA-ODIO

UNCLASSIFIED REPORT

OESCRIPTORS: (*MARAGING STEELS,
QUENCHINGICOOLING)), IONICKEL ALLOYS#
QUENCHING(COOLING)|I (*POWDER METALLURGY,
OQUENCHING(COOLING)lv MICROSTRUCTURE,
MECHANICAL PROPERTIES* HEAT TREATMENT,
AGING(MATERIALS), FREEZING (U)
IDENTIFIERS: STEEL 300-M, NICKEL ALLOY
INlO0 (U|

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 RATES. 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 PROPERT1ES (TENSILE AND
FATIGUE). 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) (U)
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AD-720 379 11/6
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AF5 OHIO

THE MECHANISM OF THE VARIATION IN THE
ABRASIVE WEAR RESISTANCE OF G13L STEEL
AFTER HARDENING, (U)

DEC 70 12P KASHCHEEVsV. No ISANITSKII,
K. V. INOVOMEISKII#YUs Do I

REPT* NO. FTD-NMT-2qWB7"70
PROJ: AF-73q3

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED MACHINE TRANS* Of IZVESTIYA
VYSSHIKH UCHEBNYKH ZAVEDENII. CNERNAYA
METALLURGIYA (USSR) V12 N12 P103-IOI 1969. BY LEE Do
THOMPSON.

DESCRIPTORS: 19STEEL9 WEAR RESISTANCE)*

HARDENING, NIOBIUM ALLOYSs USSR (U)
IDENTIFIERS: TRANSLATIONS (U)

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 NIOBIUM. WHICH IN THE OPTIMUN
CONCENTRATION (O,3-O.q'l NOTICEABLY IMPROVES
THEIR ABRASIVE WEAR RESISTANCE BOTH IN THE CASTe AND
IN THE TEMPERED STATES. lAUTHOR) (U)
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AD-720 398 11/6 1/3
ALUMINUM CO OF AMERICA NEW KENSINGTON PA ALCOA RESEARCH
LABS

INVESTIGATION TO DEVELOP A HIGH STRENGTH
STRESS-CORROSION RESISTANT NAVAL AIRCRAFT
ALUMINUM ALLOY. U)

DESCRIPTIVE NOTE: FINAL REPT. 16 DEC 69-16 SEP 70,
NOv 70 11QP STALEYJ. To I

CONTRACT: N00019-70-C-O1109 N00019"69"CO0292

UNCLASSIFIED REPORT

DESCRIPTORS: ('AIRFRAMES, *TITANIUM ALLOYS),
('ALUMINUM ALLOYS. NAVAL AIRCRAFT). METAL
PLATES, CORROSION-RE1STANT ALLOYS, STRESS
CORROSION, MECHANICAL PROPERTIES, ANODIC
COATINGS IU)

THE REPORT PRESENTS THE RESULTS OF AN EVALUATION OF
THREE TEMPERS OF CiMMERCIALLY FABRICATED ALLOY MAIS
PLATE IN I IN. TO 6 IN. THICKNESS. COMPARED AT
EQUAL STRENGTHS. MAIS DEVELOPED HIGHER RESISTANCE
TO STRESS-CORROSION CRACKING, GREATER RESISTANCE TO
EXFOLIATION CORROSION, HIGHER TOUGHNESS, AND BETTER
FATIGUE PERFORMANCE THAN ESTABLISHED COMMERCIAL
ALUMINUM ALLOYS. COMPARED AT EQUAL RESISTANCE TO
STRESS-CORROSION CRACKING, MAL5 DEVELOPED
SUBSTANTIALLY HIGHER STRENGTH THAN ESTABLISHED
COMMERCIAL ALUMINUM ALLOYS. FIELD TESTING OF THIS
MATERIAL IS RECOMMENDED. |AUTHOR) (U)

145
UNCLASSIFIED /ZOHCI



UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZONCI

Ao-721 537 13/5 13/13
MASSACHUSETTS INST OF TECH CAMBRIDGE DEPT OF NAVAL

ARCHITECTURE AND MARINE ENGINEERING

INVESTIGATION OF DISTORTION REMOVAL IN WELDED
STRUCTURES* (U)

DESCRIPTIVE NOTE: TECHNICAL REPTot
NOV 70 SIP WALSHRICHARD As IDUFFY,

DAVID K. IMASUBUCHIKOICHI I
CONTRACT: OOT-CG-9278-o
PROJ: CG-793105/O02

UNCLASSIFIED REPORT

DESCRIPTORS: (OWELDS, ALIGNMENT)P HEATING,
STRUCTURES, DISTORTION, REMOVAL, STEEL,
FLAMES (Ut
IDENTIFIERS: *FLAME STRAIGHTENINGo WELDHENTS9
HIGH STRENGTH STEELS. STEEL CORTEN, STEEL
10219 STEEL MY-SO 1)

THE OBJECTIVE OF THE STUDY IS TO INVESTIGATE
MECHANISMS OF FLAME STRAIGHTENING WITH EMPHASIS ON
ITS EFFECTIVENESS ON HIGH-STRENGTH-STEEL STRUCTURES.
IN THE PHASE I STUDY AN INVESTIGATION WAS HADE OF
MECHAtISMS OF FLA"E STRAIGHTENING ON SIMPLE WELDMENTS
IN LOW-CARBON STEEL AND MY-8O STEEL IQUENCHED AND
TEMPERED STEEL WITH SPECIFIED MINIMUM YIELD STRENGTH
OF 80O000 PSI)* FLAME STRAIGHTENING WAS TWO TO
THREE TIMES MORE EFFECTIVE ON LOW-CARBON STEEL
SPECIMENS THAN ON HY-8O STEEL SPECIMENS. IN THE
PHASE 2 STUDY AN INVESTIGATION WAS MADE OF
MECHANISMS OF FLAME STRAIGHTENING ON FRAMED PANEL
STRUCTURES# THE SPECIMENS WERE MADE IN LOW-CARBON
STEEL (AISI 10201t LOW-ALLOY HIGH-STRENGTH STEEL
(U. So STEEL CORTEN)t AND QUENCHED AND
TEMPERED STEEL (Us So STEEL ToI)* IT WAS
ALSO FOUND THAT FLAME STRAIGHTENING TECHNIQUES WERE
MORE EFFECTIVE ON LOW-CARBON STEEL SPECIMENS THAN ON
HIGH-STRENGTH STEEL SPECIMENS* (AUTHOR) (U)
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AD-722 03q I1/6
RENSSELAER POLYTECHNIC INST TROY N Y MATERIALS DIV

AN ELECTRON MICROPROBE ANALYSIS OF SOLUTE
SEGREGATION NEAR GRAIN BOUNDARIES IN AN AL-
ZN-HG ALLOY. (U)

DESCRIPTIVE NOTE: TECHNICAL REPTo,
APR 71 2P SHASTRYsCe Re IJUDDOGO I

REPT. NO. TR-2
CONTRACT: NOOO1q67-A-0117-0009

UNCLASSIFIED REPORT

DESCRIPTORS: (*ALUMINUM ALLOYS, GRAIN BOUNDARIES),
STRESS CORROSION, ZINC ALLOYS, MAGNESIUM ALLOYS#
GRAIN STRUCTURESIMETALLURGY) IU)

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, 165C
AND 200C)1 SIGNIFICANT SOLUTE SEGREGATION WAS
DETECTED IN QUENCHED SPECIMENS AND ALSO IN SPECIMENS
THAT WERE AGED AT ROOM TEMPERATURE@ WHILE NO
SEGREGATION WAS MEASURED IN SPECIENS THAT WERE AGED
AT ELEVATED TEMPERATURES. SOLUTE DEPLETION WAS
OBSERVED IN A CONSIDERABLE PROPORTION OF THE EXAMINED
BOUNDARIES. IT WAS CONCLUDED THAT SOLUTE
SEGREGATION TO GRAIN BOUNDARIES OCCURRED DURING
QUENCHING AND WAS RELIEVED DURING AGINGe
(AUTHOR) (U)
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AD-722 622 Z3/8
ARMY FOREIGN SCIENCE AND TECHNOLOGY CENTER CHARLOTTESVILLE
VA

NEAT AND MECHANICAL TREATMENT OF TITANIUM AND
ITS ALLOYS (CHAPTER 5), IV)

NOV 70 64F9 BERNSHTEINM. Lo I
REPT. NO. FSTCHMT-23-92.70

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: TRANS@ OF MONO.
TERMOMEKHANICHESKAYA OBRA6OTKA RETALLOV I SPLAVOV#
MOSCOW, 1966 P111O'11b5.

DESCRIPTORS; I*HEAT TREATMENT, *TITANIUM ALLOYS),
DEFORMATION, QUENCHINGICOOLING)e
AGINGIMiATERIALS)s MECHANICAL PROPERTIES,
USSR U
IDENTIFIERS% TRANSLATION4S U

THE SUPERIORITY Of TITANIUM ALLOYS FOR USE AS
CONSTRUCTION MATERIAL 1S DISCUSSED AND THE ADVANTAGES
OF HEAT AND MECHANICAL TREATMENT Of SPECIFIC TITANIUM
ALLOYS INCLUDING VT3-I, VTI AND VT14 ARE
POINTED OUT. CHANGES IN TREATMENT PROCESSES
INCLUDING DE6REE OF DEFORMATION* QUENCHING PROCEDURE,
AGING TIMES AND TEMPERATURES ARE SHOWN TO AFFECT THE
MECHANICAL PROPERTIES OF TITANIUM ALLOYS* SPECIFIC
CHANGES IN MECHANICAL PROPERTlES, INCLUDING TENSILE
STRENGTH, PLASTICITY AND IMPACT TOUGHNESS ARE
PRESENTED GRAPHICALLY. OPTIMAL TREATMENT CONDITIONS
ARE DEVELOPED FOR SPECIFIED INCREASES IN STRENGTH-AND
PLASTICITY. THE INVESTIGATION INCLUDES COMPARATIVE
STUDIES OF THE MtCROSTRUCTURES Of ALLOYS SUBJECTED TO
DIFFERENT MECHANICAL AND MEAT TREATMENTS.
(AUTHOR) )
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AD-722 730 13/8
EDGEWOOD ARSENAL MD

VACUUM-BRAZING -- GAS-QUENCHING HISTORY,

DEVELOPMENT. AND OVERALL PROGRAM. fU)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
JAN 71 19OP GURTNERFRANCIS B. ISHUTT,

PAUL K. , JR.IBURROWSICHARLES F. tWERNERW.
Js |MCCALLJAMES Le I

REPT. NO. EA-TR-q62

UNCLASSIFIED REPORT

DESCRIPTORS: (*BRAZING, METAL JOINTS),
(*QUENCHING(COOLING), METAL JOINTS),
ALUMINUM ALLOYS, STEEL, TITANIUM ALLOYS, BRAZING
ALLOYS fU)
IDENTIFIERS: *VACUUM BRAZING, *GAS QUENCHING,
ALUMINUM ALLOY 2014, ALUMINUM ALLOY 2219,
ALUMINUM ALLOY 6061, STEEL q130 STEEL 43qOt
STEEL 18 NI, STEEL 316, STEEL 321, TITANIUM
ALLOY 6AL qV (UP

THE VACUUM-BRAZING AND VACUUM-HEAT-TREAT, GAS-
QUENCHING PROCESS IS A RELIABLE PROCESS FOR
FABRICATING HARDWARE ITEMS WHERE HELIUM LEAK-TIGHT
JOINTS ARE REQUIRED. NEW FILLER METALS WERE
DEVELOPED FOR VACUUM-BRAZING ALUMINUM ALLOYS, AND
METALLOGRAPHIC EXAMINATION WAS ACCOMPLISHED ON ALL
METALS. (AUTHOR) (U)
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A0-723 Sq6 11/6 13/S

EFFECT OF INTERMEDIATE ANNEALING ON THE
TEXTURE OF TRANSFORMER STEEL, fU|

JAN 71 lOP KOCHNOVsV@ E IFOMINYKNtRo
P. IGERSHNANRe Be I

REPT. NO* FTO-HT-23-897-70

PROJt FTD-601070q
TASK; DIA-T6"OI-02

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS* OF IZVESTIYA
VYSSHKKH UCHESNKH ZAVEDENIIo CHERNAYA
METALLURGIYA IUSSR) V12 N* PlOi-1Oq 1969 BY 0.
KOOLBECK.

OESCRIPTORSZ (*STEEL# *ANNEALING)# TRANSFORMERS,
COLD WORKINGP GRAIN STRUCTURES(METALLURGY)t
USSR (U)
IDENTIFIERS: *ELECTRICAL STEELS, TRANSLATIONS fUl

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 ANNEALING* EXPERIMENTS WERE
CONDUCTED WITH COLD-ROLLED SPECIMENS OF TRANSFORMER
STEEL. CHANGES IN MECHANICAL MOMENT WITH VARIOUS

ANNEALING CONDITIONS ARE OUTLINED* IT IS
DETERMINED THAT OTHER CONDITIONS BEING EQUAL,
INTERMEDIATE ANNEALING TEMPERATURES CAN HAVE AN

ESSENTIAL INFLUENCE ON THE PERFECTION OF TEXTURE IN

SHEETS OF TRANSFORMED STEEL. IU)
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AD-723 636 11/6
AIR FORCE MATERIALS LAB WRIGHT-PATTERSON AFB OHIO

IMPROVED PROPERTIES OF TI-6AI16V-2SN

THROUGH MICRO-STRUCTURE MODIFICATION. lU)

DESCRIPTIVE NOTE: TECHNICAL REPT. JAN-AUG 70,
FEB 71 30P HALLJ. A* IPIERCE,C Me

REPT. NO. AFML-TR-70"312
PROJ: AF-7351
TASK: 735105

UNCLASSIFIED REPORT

DESCRIPTORS: (*TITANIUM ALLOYS, MICROSTRUCTURE),
FRACTUREIMECHANICS)t HEAT TREATMENT, ALUMINUM
ALLOYS, TIN ALLOYS. VANADIUM ALLOYS, TENSILE
PROPERTIES (U)
IDENTIFIERS; TITANIUM ALLOYS 6AL ZSN 6V (U)

THE FRACTURE TOUGHNESS OF THE TI-6AL-6V-2SN
ALLOY IN THE ANNEALED CONDITION IS GREATLY INFLUENCED
BY 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 PRESENTED. IN INSTANCES
WHERE HIGHER FRACTURE TOUGHNESS IS DESIRED, JUDICIOUS
HEAT TREATMENT OF THE AS-RECEIVED MATERIAL CAN OFTEN
INCREASE THIS PROPERTY* OF THE HEAT 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 IqOOF FOR ONE HOUR FOLLOWED BY AN AIR
COOL. THE TENSILE STRENGTH OF THE ALLOY WAS
INCREASED FROM ISO TO 1566 KSI AND THE FRACTURE
TOUGHNESS IK SUB Q) WAS RAISED FROM Se8 TO 68.0
KSI SQ IN. (AUTHOR) (U)
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AD-723 990 11/6
CASE WESTERN RESERVE UNIV CLEVELAND OHIO DIV OF
METALLURGY AND MATERIALS SCIENCE

MICROSTRUCTURAL-NECHANICAL PROPERTY
RELATIONSHIPS IN HIGH STRENGTH CAST
STEELS* IU)

DESCRIPTIVE NOTE: FINAL REPT. 21 JUN 69-31 MAY ?O
DEC 70 79P SULLYmLIONEL Jo Do I

WALLACEJOHN Fe I
CONTRACT: DAAGq6-0-C-OOS
PROJ: DA-986332
MONITOR: AMMRC CR69I2(F)

UNCLASSIFIED REPORT

DESCRIPTORS: (*STEEL, CASTINGS), METAL PLATES#
DENDRITIC STRUCTURE, MICROSTRUCTUREs MECHANICAL
PROPERTIES, HEAT TRANSFER
IDENTIFIERS: *STEEL CASTINGS (U)

THE INFLUENCE OF DIFFERENT TYPES OF CHILL MATERIALS
PLACED UNDER THE ENTIRE BOTTOM SURFACE OF 20 IN. X 20
IN. X S-1/2 IN. THICK AISI 4335 TYPE CAST STEEL
PLATES ON THE RATE OF REMOVAL OF HEAT FROM THE
SOLIDIFYING CASTING WAS DETERMINED. THE EFFECTS
THAT THESE CHILLS EXERTED ON THE METALLOGRAPHIC
STRUCTURE AND MECHANICAL PROPERTIES AFTER QUENCHING
AND TEMPERING TO HIGH STRENGTH WERE DETERMINED.
THE RESULTS OBTAINED WITH THESE CHILLED 20 IN. X 20
IN. X S-1/2 IN. PLATES WERE COMPARED TO BOTTOM
CHILLED 60 IN. X qi IN. X q TO 6 IN. THICK PLATES
CAST BY TWO COOPERATING COMMERCIAL FOUNDRIES. ITWAS DETERMINED THAT THE RATE OF HEAT TRANSFER INTO A
BOTTOM CHILL INCREASES SOMEWHAT DURING THE POUR TO ARELATIVELY HIGH VALUE BUT THEN DECREASES SHARPLY TO A
CONSTANT VALUE OF ABOUT 7s PLUS OR MINUS S BTU/HR-FTF ABOUT 3 MINUTES AFTER THE POUR FOR ALL CHILL
MATERIALS TESTED. THIS DECREASE IN HEAT TRANSFER
OCCURS BECAUSE OF A GAP FORMATION AT THE CASTING-
CHILL INTERFACE. WATER COOLED COPPER WAS THE MOST
EFFECTIVE CHILL MATERIAL BECAUSE OF ITS HIGHER HEAT
DIFFUSIVITY. THE SECONDARY DENDRITE ARM SPACING INTHE STEEL CASTINGS ARE REFINED BY THE STEEPER THERMAL
GRADIENTS ACCOMPANYING THE FASTER RATE OF HEAT
REMOVED. (AUTHOR) (Ul
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AD-726 562 11/6
RUTGERS -THE STATE UNIV NEW BRUNSWICK N J MATERIALS
RESEARCH LAB

FATIGUE STUDY OF QUENCHED AL-605 AT S ZN
ALLOY* lU)

DESCRIPTIVE NOTE: SUMMARY REPT. I JUL 7031 JAN 7 1
MAY 71 27P WEISS"ANNoS, tKIRITANIONO I

CONTRACT: F3361S-70CZ'#2O
PROJ: AF-7353
TASK: 735301
MONITOR: AFML TR-71-6B

UNCLASSIFIED REPORT

DESCRIPTORS: (OALUMINUM ALLOYS*
FATIGUE(MECHANICSII, ZINC ALLOYS.
MICROSTRUCTURE, GRAIN STRUCTURES(METALLURGY)s
DISLOCATIONS. QUENCHINGICOOLING) (Ul
IDENTIFIERS: ALUMINUM ALLOY 6.5 ZN IU)

THE DEFECT STRUCTURE OF AN AL-6,S AT 5 2N
ALLOY INDUCED BY QUENCHING AND LOW-TEMPERATURE AGING
1-80 TO *60C) AND THE EFFECTS OF FATIGUE
CYCLING WERE INVESTIGATED% THE DEFECT STRUCTURE
UPON QUENCHING CONSISTED OF HOMOGENEOUSLY NUCLEATED
DISLOCATION LOOPS# HELICAL DISLOCATIONS DEVELOPED

FROM SCREW DISLOCATIONS, THE LATTER BEING INTRODUCED
BY TWO DIFFERENT PROCESSES. THE DEFECT STRUCTURE
ALSO CONTAINED PERFECT LOOPS CONVERTED FROM HELICAL
DISLOCATIONS AND FAULTED DISLOCATION LOOPS WHOSE
NUCLEATION WAS ENHANCED BY VACANCIES GENERATED BY
QUENCH DEFORMATION. BASED ON EXPERIMENTAL
EVIDENCE, A MODEL IS PRESENTED EXPLAINING THE
FORMATION OF A ROW OF PERFECT DISLOCATION LOOPS FROM
A SINGLE HELICAL DISLOCATION* THE INTERRELATION OF
THE VARIOUS TYPES OF INDUCED DEFECTS IS SHOWN BY
CORRELATING THEIR FORMATION WITH THE AID OF VACANCY

MECHANISMS. THE ABSENCE OF A DELINEATED CELL
STRUCTURE IN THE FATIGUE-CYCLED SPECIMENS AND THE
HOMOGENEOUS DISTRIBUTION OF THE DISLOCATIONS WITHIN
THE GRAIN WERE ATTRIBUTED TO THE BARRIER EFFECT OF
THE QUENCH-INDUCED DISLOCATION LOOPS FINNED BY
PRECIPITATES# THIS BARRIER EFFECT ALSO GAVE RISE
TO A LARGE ACCUMULATION Of DISLOCATIONS AT GRAIN
BOUNDARIES INDUCED BY CYCLING. THE ACCUMULATION OF
DISLOCATIONS AT THE GRAIN BOUNDARIES APPEARED TO
PROVIDE THE DRIVING FORCE FOR FATIGUE-INDUCED

BOUNDARY MIGRATION, THE LATTER FACILITATED
PRECIPITATION OF ZINC-RICH PARTICLES. (U)
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AD-726 7S 13/8
ARCOS CORP PHILADELPHIA PA

DEVELOPING A HEAT-TREATABLE NY-80 WELDING
ELECTRODE* fU)

DESCRIPTIVE NOTE: FINAL REPT**
JUN 71 qlP CAMPBELL@HALLOCK C. I

CONTRACT: NOBS-92q90
PROJ: SROO7-0I-O1
TASK: 2532

UNCLASSIFIED REPORT

DESCRIPTORS: 10WELDING RODS, STEEL)* NEAT
TREATMENT, WELDS |U)
IDENTIFIERS: STEEL HY-80 U

A HEAT-TREATABLE LOW HYDROGEN ELECTRODE OF NIL"
8218 CLASSIFICATION WAS DEVELOPED, SUITABLE FOR WELDS
IN S-INCH THICK NY-SO STEEL TO BE QUENCHED AND
TEMPERED AFTER WELDING. THE ELECTRODE DEPOSI.TS WELD
METAL WITH CHEMICAL COMPOSITION SLIGHTLY OVERMATCHING
THE COMPOSITION OF HY-SO STEEL. THE ELECTRODE
COATING IS SIMILAR TO THAT OF EXISTING ARCOS
'OUCTILEND' ELECTRODES WHICH ENJOY WELDER
ACCEPTANCE IN SHIPYARDS AND FABRICATING PLANTS
THROUGHOUT THE COUNTRY. SAMPLES OF THE ELECTRODE
HAVE SUCCESSFULLY BEEN USED TO WELD NY-80 FORGINGS
S-1/2 INCHES THICK WITHOUT ENTRAPMENT OF SLAG, OR
EVIDENCE OF CRACKING OR POROSITY. OPERATION OF THE
ELECTRODE IS SATISFACTORY IN ALL POSITIONS.
(AUTHOR) (U)
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AD-726 952 11/6 19/6
WATERVLIET ARSENAL N Y

THE ELEVATED TEMPERATURE PROPERTIES OF TWO

SIMM MORTAR TUBE ALLOYS 4337M AND 1I9 lU1

DESCRITIVE NOTE: TECHNICAL REPTe
JUN 71 S7P DEPRIESRICHARD St I

REPT* NO. WVT-7106

UNCLASSIFIED REPORT

DESCRIPTORS: (OSTEEL, GUN BARRELS)o MORTARS,
MECHANICAL PROPERTIES. TEMPERATURE |U)
IDENTIFIERS: STEEL q337t STEEL 4140o *MORTAR
TUBES (U)

AN EVALUATION WAS MADE OF THE EFFECT OF ROOM AND

ELEVATED TEMPERATURES (100 TO 1200F) AND TIMES AT
THESE TEMPERATURES 10 TO 30 HOURS) ON THE
MECHANICAL PROPERTIES OF TWO MORTAR TUBE ALLOYS,
AISI qlqO AND AISI q337 MODIFIEDo QUENCHED AND
TEMPERED TO FOUR STRENGTH LEVELS@ THE ELEVATED
TEMPERATURE YIELD STRENGTH AND DUCTILITY AFTER

EXPOSURE TO THE VARIOUS TEMPERATURES FOR VARIOUS
TIMES ARE DISCUSSED. THE ROOM TEMPERATURE YIELD
STRENGTH AND -qoF IMPACT ENERGY AFTER EXPOSURE TO

VARIOUS TEMPERATURES FOR VARIOUS TIMES ARE ALSO
DISCUSSED* RESULTS OF THE ELEVATED TEMPERATURE
TENSILE TESTING OF THE TWO ALLOYS SHOWED THAT THE
YIELD STRENGTH DECREASES RAPIDLY WITH HIGH
TEMPERATURES. THE DUCTILITY (IRA) INCREASES WITH
INCREASING TEMPERATURE AND REMAINS FAIRLY CONSTANT
WITH TIME AT TEMPERATURE. THE ROOM TEMPERATURE
YIELD STRENGTH DECREASES WITH TIME AFTER EXPOSURE AT
TEMPERATURES ABOVE THE TEMPERING TEMPERATURE OF THE
ALLOY. THE -'0F 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 NOT
SIGNIFICANTLY INCREASE THE ELEVATED TEMPERATURE YIELD
STRENGTH OF THE ALLOY. (AUTHOR) (U)
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AD-727 572 13/5 11/6
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON APB OHiO

CREEP LIMIT AND STRUCTURAL STABILITY OF THE
PARENT METAL AND WELD JOINTS MADE FROW
IMPROVED LOW-ALLOY HEAT-RESISTING STEEL
12MKH AND I2KHIMF9 (U)

JUN 71 I6P KUZMAK9E9 M IKROSHKINVe
A. I

REPT. NO. FTD-MT-24'130-71
PROJ: FTD-60108
TASK: DIA-T66"-OI-2, DIA-T4S-O|1B3

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED MACHINE TRANS. OF INSTITUT
NEFTEKHIMICHESKOI I GAZOVOI PROMYSHLENNOSTI, MOSCOW*
TRUDY (USSR) N70 PB'-90 1967o BY ROBERT WAhI ACE

DESCRIPTORS: 1eWELDS, eSTEEL)o HEAT-RESISTANT
METALS * ALLOYS. STRUCTURAL PROPERTIES* MECHANICAL
PROPERTIES, STABILITY, USSR (U)
IOENTIFIERS: TRANSLATIONS lU)

THE STEELS 12MKH AND 12KHIMF ARE WIDELY USED
TO FABRICATE EQUIPMENT AND PIPE OPERATING AT
TEMPERATURES OF UP TO IqO AND 560 DEGREES CENTIGRADE*
RESPECTIVELY. PRELIMINARY TESTS Of THESE STEELS
ESTABLISHED THAT THE OPTIMAL REGIME OP IMPROVING
THEIR QUALITIES AND WELDING ISUCH AS WOULD ASSURE A
WELDED JOINT OF THE SAME STRENGTH AS THE BASE METAL
AT NORMAL AND ELEVATED TEMPERATURES DURING SHORT-TIME
TESTS1 IS AS FOLLOWS: FOR 12HKH STEELI WATER
QUENCHING FROM 930 DEGREES CENTIGRAEI TEMPERING AT
680 DEGREES CENTIGRADE FOR 2 HRI RUNNING ENERGY OF
WELDING 2o00-4SOO CAL/CHI FOR I2KHIMF STEEL.
WATER QUENCHING FROM 950 DEGREES CENTIGRADE TEMPERING
AT 7S0 DEGREES CENTIGRADE FOR 3 WR| RUNNING ENERGY OF
WELDING 4000-6000 CAL/CM. 12MKH STEEL IS BEST
POSTHEATED AT 430 DEGREES CENTIGRADE AND 1IKHIMF
STEEL, AT 700 DEGREES CENTIGRADE. THE HIGH
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 OTHER
HANOP IF THE STEELS ARE TESTED AT APPROXIMATELY S20
DEGREES CENTIGRADE THIS BENEFICIAL EFFECT OF HEAT
TREATMENT PERSISTS. IAUT Of (U)
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AD-728 239 11/6
MIDWEST RESEARCH INST KANSAS CITY MO

MECHANISMS OF FATIGUE IN HILL-ANNEALED TI-
6AL-qV AT ROOM TEMPERATURE AND 40OF. IU)

DESCRIPTIVE NOTE: TECHNICAL REPT. I APR 70-28 FEB 71.
APR 71 SIP BENSONsDAVID K. I

GROSSKREUTZsJo CHARLES ISHAWGORDON Go I
CONTRACT: F336IS-70"C1I289, F3361S-47-C-I'f7
PROJI AF-73S3
TASK: 735303
MONITOR: AFML TR-71-B1

UNCLASSIFIED REPORT

DESCRIPTORS: (*TITANIUM ALLOYS*
FATIGUEIMECHANICS)), ALUMINUM ALLOYS. VANADIUM
ALLOYSt CRACK PROPAGATIONt CRACKS fUl
IDENTIFIERS: TITANIUM ALLOY 6ALqV IU)

THE MECHANISMS OF THE FATIGUE OF MILL-ANNEALED
TI'-AL-qV WERE STUDIED AT OOF AND ROOM
TEMPERATURE. EARLY CRACK INITIATION IN SUB 0
APPROXIMATELY a OR < 0*1 NF) WAS FOUND TO
OCCUR IN HCP ALPHA-GRAINS BY A SLIP-BAND MECHANISM
UNDER ALL BUT THE LEAST SEVERE CONDITIONS OF CYCLIC
STRESS. UNDER STRESSES NEAR THE FATIGUE LIMIT AT
ROOM TEMPERATURE, FATIGUE CRACKS BEGAN MUCH LATER
INO APPROXIMATELY Oeq NFI AT THE INTERFACE
BETWEEN HCP ALPHA- AND OCC BETA-GRAINS WITHOUT
DETECTABLE SLIP. UNDER ALL CONDITIONS, STAGE 1
FATIGUE CRACK GROWTH OCCUPIED SO-80 OF THE TOTAL
LIFE. 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 I CRACK GROWTHI NOR DID THEY FACILITATE
STAGE 2 GROWTH. 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 ALLOY. (AUTHOR) fU)
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AD-728 65q 11/6
DAYTON UNIV OHIO RESEARCH INST

AN INVESTIGATION OF VERYHNIGH-SPEED-DROP-
IMPINGEMENT EROSION OF 1100 ALUMINUM. (U)

DESCRIPTIVE NOTES TECHNICAL REPT.e
MAY 71 qBP ENGELoOLIVE G* I

CONTRACT: F33616-69-C-13865
PROJ: AF-7340
TASK: 734007
MONITOR: AFML TR-71-Ioq

UNCLASSIFIED REPORT

DESCRIPTORS: 10ALUMINUM ALLOYS, WATER
IMPINGEMENT), EROSION, RAINDROPS (Ul

AN INVESTIGATION OF FIVE AVAILABLE SPECIMENS OF
1100-0 ALUMINUM, WHICH WERE TESTED UNDER WATERDROP
IMPINGEMENT AT VELOCITIES FROM MACH 1.5 TO MACH
49 WAS UNDERTAKEN TO DETERMINE THE MECHANISM OF
EROSION OF ALUMINUM AT VERY HIGH VELOCITIES. 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 2.5
AND ABOVEo BUT NO EVIDENCE OF CRACK FORMATION WAS
FOUND. THESE FINDINGS ARE COMPATIBLE IF THE HEAT
GENERATED BY THE AMOUNT OF PLASTIC FLOW OF ALUMINUM
THAT OCCURS IS LARGE ENOUGH TO ANNEAL THE WORKED
METAL. IF THIS IS THE CASE, ALUMINUM IS A
PERMANENTLY PLASTIC MATERIAL. TWO MECHANISMS OF
METAL REMOVAL ARE CONSIDERED. THE FIRSTo WHICH IS
APPLICABLE AT VELOCITIES UP TO MACH 2o1 IS THE
BREAKING OFF OF PROTURBERANCES FORMED BY PLASTIC FLOW
OF THE METAL. THE SECOND. WHICH IS APPLICABLE AT
VELOCITIES ABOVE MACH 25,p IS THE EXTRUSION OF
SEPARATE MASSES OF METAL WHICH HAVE BECOME SURROUNDED
BY SURFACES OF DISCONTINUITY AS A RESULT OF THE
PUMMELING EFFECT OF THE INDIVIDUAL WATERDROP BLOWS.
THE SECOND MECHANISM OF METAL LOSS CAN BE EXPECTED
TO PROGRESS AS A LAYER-REMOVAL PROCESS.
(AUTHOR) (U)
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AD-729 039 13/6
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFI OHIO

COMPARATIVE WEAR RESISTANCE OF DIFFUSION

LAYERS, (U)

JUN 71 L3P VOROSHNINsLo Go |LYAKHOVICHP
Le So IFUNSHTEIN9YA* No I

RLPT. NO. FTDMT'2q'4q71
PROJ: AF-73q3

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTEt EDITED MACHINE TRANS& FROM KHIMIKO-

TERMICHESKAYA OBRABOTKA STALl I SPLAVOV (USSR)
P138-i11 1969o BY ROBERT ALLEN POTTS*

DESCRIPTORS; (*CASE HARDENING, eSTEEL)e WEAR
RESISTANCE, QUENCHINGICOOLING), DIFFUSION#
FRICTION, USSR lU)

IDENTIFIERS: TRANSLATIONS lU)

STEELS 20, 25, '5 AND 26KHGT, AFTER SURFACE
HARDENING BY VARIOUS DIFFUSION METHODS. WERE

SUBJECTED TO ABRASIVE WEAR TESTS* 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 8650 DEGREES, FOLLOWED BY

IMMEDIATE QUENCHING IN WATER OR OIL GAS CARBURIZING
(IN NATURAL OR SYNTHETIC GAS), HIGH TEMPERATURE

CYANIDING (IN A GIVEN MOLTEN MIXTURE AT 920
DEGREES), AND NITROCARBURIZING (IN A MIXTURE OF

AMMONIA AND KEROSENE AT 80 DEGREES) PRODUCED
SURFACES OF LOWER WEAR RESISTANCE. THE HIGHEST
RESISTANCE IN SLIDING FRICTION WAS OBTAIND IN THE

CASE OF STEEL '5 AFTER BORONIZING FOR S HR 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 MELT RESULTED IN
SOMEWHAT LOWER WEAR RESISTANCE* BUT THE WEAR

RESISTANCE OF ALL BORONIZED STEEL qs5 SAMPLES WAS

STILL MUCH HIGHER THAN THAT 5F STEELS 20 AND 25

KHGT AFTER ANY OF THE ABOVE MENTIONED CARBURIZING
TREATMENTS* (U)
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AD-732 028 11/6
SOUTHWEST RESEARCH INST SAN ANTONIO TEX DEPT OF STRUCTURAL
RESEARCH

THE EFFECT OF RESIDUAL STRESS ON CRACK
PROPAGATION IN HY-80 STEELS. (U)

DESCRIPTIVE NOTE: INTERIM REPT.,
OCT 71 19P SHERMANROBERT I

CONTRACT: NOOOiq-70-C-O266
PROJ: SWRI-03-2801

UNCLASSIFIED REPORT

DESCRIPTORS: (OSTEEL, *CRACK PROPAGATION),
STRESSES, FATIGUE(MECHANICS)t
FRACTURE(MECHANICS) (U)
IDENTIFIERS: RESIDUAL STRESS, STEEL HY-00 (U)

TESTS WERE CONDUCTED TO DETERMINE THE EFFECT OF
RESIDUAL STRESS ON THE RATE OF CRACK GROWTH IN MY-
80 PLATE STEEL. A RESIDUAL STRESS FIELD. OVER AND
ABOVE THAT INHERENTLY PRESENT IN AS-QUENCHED AND
TEMPERED MATERIAL, WAS INDUCED BY MEANS OF WELDING-IN
OF A PRE-CRACKED PATCH PLATE INTO THE SPECIMEN BODYI
A CYCLIC LOAD, WHICH WOULD INDUCE PARTICULAR VALUES
OF STRESS INTENSITY, WAS THEN APPLIED. 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) (U)
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AD-733 068 11/6
NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER BETHESDA
MD

EFFECTS OF MICROSTRUCTURE, COMPOSITION9 AND
STRENGTH ON THE STRENGTH-DIFFERENTIAL
PHENOMENON OBSERVED IN MY-80 STEEL. |U)

DESCRIPTIVE NOTE: FINAL REPT.,
OCT 71 SIP SALIVEsMARCEL Le IWILLNER,

ABNER Re ;
REPT. NO* NSRDC-3701
PROJ: SF35-'22-212

UNCLASSIFIED REPORT

DESCRIPTORS: (eSTEEL, MECHANICAL PROPERTIES).
MICROSTRUCTURE, NICKEL ALLOYSs CHROMIUM ALLOYS,
MOLYBDENUM ALLOYS# TENSILE PROPERTIES, COMPRESSIVE
PROPERTIES# HEAT TREATMENT, COMPUTER PROGRAMS IU)
IDENTIFIERS: STEEL HY-O lUl

STEEL FROM Z2 HEATS OF LOW-CARBON NI-CR-1O
STEEL (MIL-S5L62L6G AND ASTM AS3-65)
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 CONTENTo 121 VARIATION IN
MICROSTRUCTURE SUCH AS PRIOR AUSTENITIC GRAIN SIZE
AND THE RELATIVE AMOUNT OF ISOTHERMALLY PRODUCED
FERRITE OR BAINITE IN A TEMPERED MARTENSITIC MATRIX,
AND (3) THE OBSERVED VARIATION IN STRENGTH
OBTAINED AFTER A I-HOUR 1SO 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 DIFFERENTIAL (S-0)

EFFECT, WAS OBSERVED IN THIS STUDY TO BE AT LEAST 5
PERCENT OF THE TENSILE YIELD STRENGTH. 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 TO
PRIOR AUSTENITIC GRAIN SIZE, MICROSTRUCTURAL
CONSTITUENTS, TEMPERING TEMPERATURE, TYPE AND
DISTRIBUTION OF CARBIDES FORMED DURING TEMPERING, AND
TEMPERING SLIGHTLY ABOVE THE LOWER CRITICAL
TEMPERATURE. (AUTHOR) lU)
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AD-733 335 11/6
AEROSPACE CORP EL SEGUNDO CALIF LAB OPERATIONS

THE EFFECT OF MICROSTRUCTURE ON FATIGUE
CRACK PROPAGATION IN TI-6AL-6V-2SN
ALLOYe fU)

DESCRIPTIVE NOTE: REPT. FOR SEP 70-JUN 71
OCT 71 q3P AMATEAUoMAURICE Fe IHANNA,

We DAVE IKENDALL.Ee GEORGE I
REPT. NO* TR-0172(22S0-101-3
CONTRACT: FO4T7OI-7|CmOI72

MONITOR: SAMSO TR-71-268

UNCLASSIFIED REPORT

DESCRIPTORS: (*TITANIUM ALLOYS, CRACK
PROPAGATION), MICROSTRUCTURE,
FATIGUE(MECHANICS)o FRACTOGRAPHY9 ALUMINUM
ALLOYSs TIN ALLOYS* VANADIUM ALLOYS (U)
IDENTIFIERS: TITANIUM ALLOY 6AL 2SN 6V (U)

THE FATIGUE CRACK GROWTH BEHAVIOR OF TI-6AL-
6V-2SN WAS INVESTIGATED FOR FIVE DIFFERENT
MICROSTRUCTURES, USING CONTOURED DOUBLE-CANTILEVER
BEAM SPECIMENS* 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 HAVE 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
MICROSTRUCTURES. (AUTHOR) (U)
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AD-73 116 11/6
BATTELLE MEMORIAL INST COLUMBUS OHIO DEFENSE METALS
INFORMATION CENTER

REVIEW OF RECENT DEVELOPMENTSo MECHANICAL

PROPERTIES OF METALS. (U)

NOV 71 6P CAMPBELLJo Es I

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (OSTEEL, MECHANICAL PROPERTIES),
(eALUMINUM ALLOYSo MECHANICAL PROPERTIES)i
10TITANIUM ALLOYS, MECHANICAL PROPERTIES),
REVIEWS, CRACK PROPAGATION, METALS (U)
IDENTIFIERS: STEEL 4lqOo STEEL q337t STEEL SCR
3MO 12N1, TITANIUM ALLOY 6AL %V9 ALUMINUM
ALLOY 202qo TITANIUM ALLOY 6AL 2SN 6VI
ANNOUNCEMENT BULLETINS lU)

ICONTENTS: ELEVATED-TEMPERATURE TENSILE
PROPERTIES OF AISI q1'o AND '337A ALLOY STEELS1
ELEVATED-TEMPERATURE PROPERTIES OF 12 NI MARAGING
STEEL PLATE AND WELDS1 FATIGUE PROPERTIES OF MILL-
ANNEALED TI-6AL-qV ALLOY AT ROOM TEMPERATURE
AND 60OF COMPARISON OF FATIGUE-CRACK-GROWTH
RATES IN ALUMINUM ALLOYS* TITANIUM ALLOYS, AND ALLOY
STEELS1 FRACTURE TOUGHNESS AND FLAW GROWTH IN D6
ALLOY STEEL@ lU)
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AD-73q 617 11/6
RENSSELAER POLYTECHNIC INST TROY N Y MATERIALS DIV

A STUDY OF GRAIN BOUNDARY PRECIPITATE-FREE
ZONE FORMATION IN AN AL-ZN-MG ALLOY. (Ul

DESCRIPTIVE NOTE: TECHNICAL REPT*
MAY 71 sP SHASTRYsC* Re IJUDDtGARY I

REPTo NO. TR-3
CONTRACT: NOOOI'-67-A-OI17-O009
PROJ: NR-031-737

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN METALLURGICAL
TRANSACTIONSt V2 P3283-3287 DEC 71.

DESCRIPTORS: (*ALUMINUM ALLOYS, CHEMICAL
PRECIPITATION), (eGRAIN BOUNDARIES, CHEMICAL
PRECIPITATION)t HEAT TREATMENT, ZINC ALLOYS,
MAGNESIUM ALLOYS, ELECTRON MICROSCOPY (Ul
IDENTIFIERS: TRANSMISSION ELECTRON MICROSCOPY (U)

THE EFFECT OF QUENCH RATE BOUNDARY TYPE ON THE
WIDTH OF PRECIPITATE - FREE ZONES IN AN AL-6986 WT
PCT ZN-2,35 WT PCT MG ALLOY THAT WAS AGED AT TWO
DIFFERENT TEMPERATURES WAS STUDIED BY TRANSMISSION
ELECTRON MICROSCOPY@ (AUTHOR) (U)
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AD-73S 31q 11/6
ARMY MATERIALS AND MECHANICS RESEARCH CENTER WATERTOWN
MASS

FACTORS INFLUENCING THE STRENGTH DIFFERENTIAL
OF HIGH STRENGTH STEELS. fUl

DESCRIPTIVE NOTE: TECHNICAL REPT.o
NOV 71 22P CHAIT#RICHARD I

REPT. NO. AMMRC-TR-71-'q8
PROJ: DA-1-T-061101-A-91-A

UNCLASSIFIED REPORT

DESCRIPTORS: (*STEEL, METALLOGRAPHY)I
MICROSTRUCTUREo COMPRESSIVE PROPERTIES, TENSILE
PROPERTIES IU)
IDENTIFIERS: *HIGH STRENGTH STEELS, STEEL 4349o
STEEL ql1o STEEL H-Il. STEEL 18 NI fU)

ROOM TEMPERATURE TENSILE AND COMPRESSIVE TRUE
STRESS-TRUE STRAIN CURVES OF VARIOUS HIGH STRENGTH
STEELS (QUENCHED AND TEMPERED q3qo STEEL# 410
MARTENSITIC STAINLESS STEEL AND H-1I STEELI 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)o IoE., THE STRENGTH LEVEL
DIFFERENCE BETWEEN THE TENSILE AND COMPRESSIVE FLOW
CURVES. (AUTHOR) (U)
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AD-737 64o 11/6
NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER BETHESDA
NO

EFFECTS OF MICROSTRUCTURE, COMPOSITION# AND
STRENGTH ON THE NIL DUCTILITY TRANSITION
(NDT) TEMPERATURE OF HY-8O STEEL* fUI

DESCRIPTIVE NOTE: FINAL REPT.,
JAN 72 131P SALIVE9MARCEL Le I

REPT. NO. NSRDC-3722
PROJ: SF3$s42R*2o2

UNCLASSIFIED REPORT

DESCRIPTORS: (*STEEL, TRANSITION TEMPERATURE1,
DUCTILITY# MICROSTRUCTURE. GRAIN SIZE9 TENSILE
PROPERTIES |U)
IDENTIFIERS: STEEL NY-8O (U)

STEEL FROM 22 HEATS OF LOW-CARBON NI-CR-MO
STEEL, HY-8O (ASTM A5q3o6s, AND NIL-SI216G
(SHIPS)) WAS HEAT TREATED TO STUDY THE EFFECTS ON
THE DROP WEIGHT NIL DUCTILITY TRANSITION (NDT)
TEMPERATURE 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 PRODUCED
FERRITE OR BAINITE IN A TEMPERED MARTENSITIC MATRIX,
AND (3) THE OBSERVED VARIATION IN STRENGTH
OBTAINED AFTER A ONE-HOUR 1150 F TEMPER FOLLOWED BY
WATER QUENCH TO PREVENT EMBRITTLEMENT WHILE COOLING
FROM THE TEMPERING TEMPERATURE. (AUTHOR) IU)
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AD-739 34O 11/6 13/8
MASSACHUSETTS INST OF TECH CAMBRIDGE CENTER FOR MATERIALS

SCIENCE AND ENGINEERING

STRUCTURE AND PROPERTY CONTROL THROUGH RAPID
QUENCHING OF LIQUID METALS* .Ul

DESCRIPTIVE NOTE: SEMI-ANNUAL TECHNICAL REPT9 NO* 3t 1

JUL-31 DEC 719
JAN 72 130P GRANToNICHOLAS Jo IPELLOUXo

REGIS No N. IFLEMINGSMERTON C. IARGONALI
So I

CONTRACT: DAHCIS70"C-0283o ARPA ORDER-1608
PROJ: ARPA-ODIO

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO SEMI-ANNUAL TECHNICAL REPT.

NO. 2t AD-728 053*

DESCRIPTORS: (*MARAGING STEELS, POWDER
METALLURGY)t IONICKEL ALLOYS, POWDER
METALLURGY), ('COBALT ALLOYS, POWDER
METALLURGY), ('POWDER METALLURGY,
OQUENCHINGICOOLING)), MELTING, ATOMIZATION.
HOT PRESSING, MICROSTRUCTUREt MECHANICAL
PROPERTIES, FREEZING, HEAT TREATMENT IU)
IDENTIFIERS: STEEL 18 NI, NICKEL ALLOY IN-1009

SOLIDIFICATION, THERMOMECHANICAL TREATMENT (Ul

VARIOUS POWDER METALLURGY (P/M) AND QUENCH-
CASTING TECHNIQUES WERE EMPLOYED TO GENERATE
EXTREMELY FINE DENDRITE ARM SPACINGS AND HOMOGENEOUS
STRUCTURES. IRON, NICKEL AND COBALT-BASE ALLOY
POWDERS, PRODUCED BY STEAM ATOMIZATION (COARSE
POWDERS), ARGON ATOMIZATION, VACUUM ATHOIZATION,
AND THE ROTATING ELECTRODE PROCESS, WERE CONSOLIDATED
INTO DENSE BILLETS BY HOT ISOSTATIC PRESSING IHIP)
AND/OR EXTRUSION@ 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 HOT ROLLING, HIGH STRAIN
RATE TESTS, AND CREEP (SUPERPLASTIC) TESTING*
TWO P/M SUPERALLOYS, MAR-M-09 (COBALT-
BASE) AND IN-O0 (NICKEL-BASE) AFTER HIP
AND HOT EXTRUSION DEMONSTRATED EXCELLENT NOT
WORKABILITY UNDER HIGH STRAIN RATE AND CREEP FORMING
CONDITIONSt RESPECTIVELY. (AUTHOR) (U)
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AD-739 516 11/6
ARMY WEAPONS COMMAND ROCK ISLAND ILL WEAPONS LAB

EFFECT OF STRAIN RATE ON THE MECHANICAL
PROPERTIES OF CR-MO-V STEEL AT ELEVATED
TEMPERATURES. (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
FEB 72 22P IYERKAILASAM Re I

REPT. NO* SWERR-TR-72-6
PROJ: DA-|-W-56260qA-607

UNCLASSIFIED REPORT

DESCRIPTORS: 10STEEL9 MECHANICAL PROPERTIESI.
HIGH-TEMPERATURE RESEARCH# CHROMIUM ALLOYS*
MOLYBDENUM ALLOYS, VANADIUM ALLOYS,
TEMPERATURE (U)
IDENTIFIERS: STRAIN RATE lU).

THE MECHANICAL PROPERTIES OF QUENCHED AND TEMPERED
CR-MO-V STEEL WERE DETERMINED AT TEMPERATURES
BETWEEN BOOF 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 STATE* (AUTHOR) (U)
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AD-739 906 11/6
ARMY MATERIALS AND MECHANICS RESEARCH CENTER WATERTOWN
MASS

HARDNESS AND MICROSTRUCTURE OF PARTIALLY
AUSTENITIZED 43XX STEEL. (U)

DESCRIPTIVE NOTE: TECHNICAL REPTe.
DEC 71 22P CHIAOWEILY F. IKULAtERIC

Be I
REPT. NO. AMMRC-TR-71-58
PROJ: DA-1-T-062105-A-328

UNCLASSIFIED REPORT

DESCRIPTORS: (OSTEELs MICROSTRUCTUREI, HARDNESS.
PHASE DIAGRAMS, HARDENING. QUENCHING(COOLING)o
METALLOGRAPHY |U)
IDENTIFIERS: HIGH STRENGTH STEELS (U)

A STUDY WAS MADE OF MICROSTRUCTURES OF SEVERAL
PARTIALLY AUSTENITIZED 43XX STEELS. BY QUENCHING
FROM TEMPERATURES BELOW THOSE AT WHICH COMPLETE
AUSTENITIZATION WOULD OCCUR, MICROSTRUCTURES OF
MARTENSITE WITH FERRITE AND/OR CEMENTITE WERE
OBTAINED. MICROSTRUCTURAL ANALYSIS ENABLED THE
PHASE BOUNDARIES OF THE PERTINENT SECTION OF THE
PHASE DIAGRAM TO BE DETERMINED* HARDNESS CHANGES
IN THE AS-QUENCHED STRUCTURES WERE CORRELATED WITH
THE PHASE DIAGRAM. THE MAJOR FACTOR CONTROLLING THE
AS-QUENCHED HARDNESS IS THE VOLUME FRACTION AND
CARBON CONTENT OF THE MARTENSITE IN THE STRUCTURE*
(AUTHOR) EU)
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AD-742 038 11/6
RENSSELAER POLYTECHNIC INST TROY N Y MATERIALS DIV

HETEROGENEOUS NUCLEATION OF GAMMA IN AL-AG
AND AL-AG(CD OR CU) ALLOYS. (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
APR 71 13P PASSOJAsDANN Es IANSELL,

GEORGE So I
REPT. NO. TR-3
CONTRACT: HOO 'I-67-A-0117fO1l
PROJ: NR-031-689

UNCLASSIFIED REPORT
AVAILABILITY: PUB* IN ACTA METALLURGICAt V19
P1253-1261 NOV 71,

SUPPLEMENTARY NOTE: REVISION OF REPORT DATED 7 JUN66.

DESCRIPTORS; (*ALUMINUM ALLOYSt PHASE STUDIES),
NUCLEATION, SILVER ALLOYS, CADMIUM ALLOYS,
COPPER ALLOYS, DISLOCATIONS, ELECTRON HICROSCQPY (U)
IDENTIFIERS: TRANSMISSION ELECTRON MICROSCOPY- (U)

TRANSMISSION ELECTRON MICROSCOPY STUDIES OF
HETEROGENEOUS NUCLEATION OF THE METASTABILE GAMMA'
PHASE WERE MADE IN BIN1ARY AND TERNARY ALLOYS Of AL-
S AT s% AG, AL-4e8 AT .1 AG-O*I5 AT o|
CD AND AL-qo8 AT .S AG-Oo2 AT .5 CU.
HETEROGENEOUS NUCLEATION OF GAMMA' WAS FOUND TO
SE ASSOCIATED WITH FOUR TYPES OF DISLOCATIONS
REGPi'DLESS OF THE QUENCHING TREATMENT OR ALLOY
ADDITIONS WHICH WERE USED. NUCLEATION WAS FOUND TO
OCCUR ON: (A) JOGGED DISLOCATIONSI IB)
HELICAL DISLOCATIONS1 1C) DISLOCATION LOOPS;
ID) HETEROGENEOUS CLIMB SOURCES. ONLY ONE
NUCLEATION MECHANISM WAS POUND TO BE UNIQUE TO THE
TERNARY ALLOYS: THAT OF NUCLEATION ON
HETEROGENEOUS CLIMB SOURCES. (AUTHOR) (U)
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AD-7qS q&7 11/6
CARNEGIE-MELLON UNIV PITTSBURGH PA

EXTENSION OF SOLID SOLUBILITY DURING
MASSIVE TRANSFORMATIONS, (U)

APR 71 I)P IASSALSKIoTe B* rPERKINS.

A. Jo IJAKLOVSKY#J. I
CONTRACT: DA-ARO-O-31-12q'-72-Yo
PROJ: OA-Z20016102Bw32"D
MONITOR: AROD 8253:7-MC

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN METALLURGICAL
TRANSACTIONS, V3 P697-49% MAR 72.

DESCRIPTORS: 16COPPER ALLOYS, PHASE STUDIES),
10SILVER ALLOYSP PHASE STUDIES)# IeCADMIUM
ALLOYS, PHASE STUDIES), ZINC ALLOYS, ALUMINUM
ALLOYS, PHASE DIAGRAMS, MICROSTRUCTURE (U)

RECENT STUDIES OF MASSIVE TRANSFORMATION IN SYSTEMS
BASED ON COPPER OR SILVER NAVE SHOWN THAT THE DEGREE
TO WHICH THE PRIMARY SOLID SOLUTION# ALPHA, MAY BE
EXTENDED INTO THE TWO-PHASE FIELD, (ALPHA #
BETA), DURING A COMPOSITION INVARIANT MASSIVE
TRANSFORMATIONp VARIES FROM SYSTEM TO SYSTEM, AND
DEPENDS UPON A NUMBER OF FACTORS. A SYSTEMATIC
STUDY OF THIS POINT WAS PERFORMED IN THE CU-ZN,
CU-AL, ANO AG-CO SYSTEMS, USING QUENCHING AND
HEATING TECHNIQUES- IN EACH SYSTEM A SERIES OF
ALLOYS, INCREASING BY SMALL INTERVALS (O. AT.
PCTI OF SOLUTE CONTENT, WAS EXAMINED* PARTICULAR
CARE WAS TAKEN IN THE CONTROL OF COMPOSITION AND
HOMOGENEITY OF THESE ALLOYS. IU)
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AD-7qs q91 11/6 20/12
GENERAL ELECTRIC CO SCHENECTADY N Y RESEARCH AND

DEVELOPMENT CENTER

IMPURITY CURRENTS GENERATED BY VACANCY
CURRENTS IN METALSe (U)

71 17P ANTHONYTo R I
CONTRACT: DAHC0469"C'0070
PROJ: DA-2-O-061102"B'32"D
MONITOR: AROD 81S6:7-mC

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN ATOMIC TRANSPORT IN
SOLIDS AND LIQUIDS, Vq NS P138-150 1971.

DESCRIPTORS: (*ALUMINUM ALLOYS, GRAIN
STRUCTURES(METALLURGY)), (*GRAIN
STRUCTURESIMETALLURGY)t IMPURITIES), GRAIN
BOUNDARIES, RADIATION DAMAGE, NEUTRON REACTIONS*

BREMSSTRAHLUNG (U)
IDENTIFIERS: VACANCIESICRYSTAL DEFECTS) (U)

DURING COOLING FROM A HIGH-TEMPERATURE ANNEAL,
VACANCY CURRENTS WERE OBSERVED TO CAUSE IMPURITIES TO
SEGREGATE AROUND VACANCY PRECIPITATE CAVITIES IN

ALUMINUM. 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
DETERMINED. THESE RATIOS SUGGEST ONLY A SMALL
INTERACTION BETWEEN VACANCIES AND IMPURITIES AND/OR
AN INCREASE IN THE JUMP FREQUENCY OF ALUMINUM ATOMS
AROUND IMPURITIES IN ALUMINUM* THE SEGREGATION
THAT WOULD BE PRDUCEO 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. IT
WAS FOUND THAT MODERATE AND VERY LARGE CHANGES IN THE
GRAIN BOUNDARY IMPURITY CONCENTRATION COULD BE
EXPECTED DURING QUENCHING AND IRRADIATION,
RESPECTIVELY. fAUThOR) (U)
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AD-746 196 11/6
RENSSELAER POLYTECHNIC INST TROY N Y MATERIALS DIV

EFFECT OF TITANIUM ADDITIONS ON THE AGING
CHARACTERISTICS OF AN AL6ZN-MG ALLOY. (U)

DESCRIPTIVE NOTE: TECHNICAL REPToo
AUG 72 27P JUDDoGARY IGROVEsCo A. I

REPT. NO. TR-%
CONTRACT: NOOOI-67-A-OII7-OOO9

UNCLASSIFIED REPORT

DESCRIPTORS: (OALUMINUM ALLOYS, *DISPERSION

HARDENING), TITANIUM, PHASE STUDIESt
AGING(MATERIALS), HARDNESS* MICROSTRUCTURE9
DISLOCATIONS9 HEAT TREATMENT fUl
IDENTIFIERS: ALUMINUM ALLOY 5o32ZN 1966MG
.O'lTlo SOLVUS TEMPERATURE IU)

A MINUTE TITANIUM ADDITION (oO5) 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 FOUND
TO RETARD THE KINETICS OF PRECIPITATION AND TO
PREVENT SOLUTE SEGREGATION TO GRAIN BOUNDARIES ON AIR
QUENCHING. BELOW G.P. SOLVUS TEMPERATURE,
HARDENING OF THE ALLOY WAS DUE BOTH TO DISLOCATION
LOOP FORMATION AND TO G.Ps ZONE FORMATION*
ABOVE GoPo SOLVUS TEMPERATURE, HARDENING WAS
DUE ONLY TO FORMATION OF PRECIPITATE. THESE
RESULTS HAVE BEEN EXPLAINED IN TERMS OF TITANIUM
REDUCING THE LIKELIHOOD OF THE FORMATION OF
SOLUTEVACANCY COMPLEXES| CAUSING A REDUCTION IN ZINC
AND MAGNESIUM MOBILITY. (AUTHOR) (U)
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AO-749 08 19/1 11/6
ALUMINUM CO OF AMERICA NEW KENSINGTON PA ALCOA RESEARCH
LABS

FEASIBILITY STUDY FOR DEVELOPMENT OF AN
ALUMINUM ALLOY FOR FABRICATION OF SMALL
ARMS CARTRIDGE CASES* IU)

DESCRIPTIVE NOTE: FINAL REPT. 2 APR 70-2 JUN 72t
JUN 72 7SP ROGERStRALPH We I JR1

REPT. NO# 13-AX202
CONTRACT: DAAA256B-C-0771

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE!

DESCRIPTORS: (*CARTRIDGE CASES# *ALUMINUM ALLOYS)o
FEASIBILITY STUDIES, ZINC ALLOYS# COPPER ALLOYS,
MAGNESIUM ALLOYS, ZIRCONIUM ALLOYS, STRAIN
HARDENING, MECHANICAL PROPERTIES# CORROSION
RESISTANCE, THERMAL STABILITYo HEAT TREATHENT,
GRAIN SIZE (Ul

SEVENTEEN EXPERIMENTAL HEAT-TREATABLE AL-ZN-
MG-CU ALLOYS AND FOUR AL-MG OR AL-MG-ZN
STRAIN-HARDENABLE ALLOYS WERE EVALUATED FOR
SUITABILITY AS CARTRIDGE CASE MATERIALS* SIXTEEN
ALLOYS WERE OF LOW IMPURITY LEVEL ACHIEVED BY USE OF
REFINED 99.99 AL INGOT AS BASE METAL AND WERE
ROLLED TO .015 INCH AND *063 INCH SHEET BY PRACTICES
DEVELOPING HIGH DEGREES OF HOMOGENEITY. FIVE ALLOYS
WERE OF MODERA T E PURITY* COMPARISONS AMONG ALLOYS
WERE MADE ON BASIS OF STRENGTHwTOUGNNESS
CHARACTERISTICS, CORROSION RESISTANCEt TEMPERATURE
STABILITYs QUENCH SENSITIVITY# ANNEALING
CHARACTERISTICS AND GRAIN SIZE PROPERTIES.
tAUTHOR) lU)
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AD-7q9 679 11/6 13/8
MASSACHUSETTS INST OF TECH CAMBRIDGE CENTER FOR MATERIALS
SCIENCE AND ENGINEERING

STRUCTURE AND PROPERTY CONTROL THROUGH RAPID
QUENCHING OF LIQUID METALS. (U)

DESCRIPTIVE NOTE: SEMI-ANNUAL TECHNICAL REPT. NO. '9, 1
JAN-31 JUL 72o

JUL 72 |4OP GRANToNICHOLAS Js IPELLOUXo
REGIS Me IFLEMINGSMERTON C. IARGONtALI So
I

CONTRACT: DAHCIS-70-C-02830 ARPA ORDER-1608

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-739 3Moe

DESCRIPTORS: (*ALUMINUM ALLOYS, POWDER
METALLURGY), (*MARAGING STEELS, POWDER
METALLURGY), (*NICKEL ALLOYS, POWDER
METALLURGY), (*COBALT ALLOYS, POWDER
METALLURGY), (*POWDER METALLURGY.
*QUENCHING(COOLING))t ('ALUMINUM, POWDER
METALLURGY), MELTING, ATOMIZATION, HOT PRESSINGo
MICROSTRUCTURE, MECHANICAL PROPERTIES, FREEZING,
HEAT TREATMENT, HOT WORKING (U)
IDENTIFIERS: STEEL L8NIo NICKEL ALLOY IN-1009
ALUMINUM ALLOY 7075, THERMOMECHANICAL TREATMENT,
COBALT ALLOY MAR-M-509 IU)

VARIOUS POWDER METALLURGY (P/M) AND QUENCH-
CASTING TECHNIQUES WERE EMPLOYED TO GENERATE
EXTREMELY FINE DENDRITE ARM SPACINGS AND HOMOGENEOUS
STRUCTURES* IRON, NICKEL AND COBALT-BASE ALLOY
POWDERS, PRODUCED BY STEAM ATOMIZATION (COARSE
POWOERS), ARGON ATOMIZATIONt VACUUM ATOMIZATIONo
AND THE ROTATING ELECTRODE PROCESS, WERE CONSOLIDATED
INTO DENSE BILLETS BY HOT ISOSTATIC PRESSING (HIP)
AND/OR EXTRUSION. THE HOT WORKING PROPERTIES OF
P/M BILLETS AND QUENCH-CAST BARS WERE EVALUATED
BY HOT ROLLINGo HIGH STRAIN RATE TESTS* AND CREEP
(SUPERPLASTIC) TESTING. DETAILED ANALYSES OF
MICROSTRUCTURE, HEAT TREATMENTo AND MECHANICAL
PROPERTIES ARE PRESENTED FOR ALL P/M ALLOYS AND
COMPARED TO EQUIVALENT CAST MATERIALS.
(AUTHOR) (U)
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AD-751 534 11/6
NAVAL RESEARCH LAB WASHINGTON 0 C

SIGNIFICANCE OF CHARPY-V TEST PARAMETERS AS
CRITERIA FOR QUENCHED AND TEMPERED STEELS,

IUl

OCT 72 ZIP PUZAKvPq P. ILANGEtE. A*

REPT. NO. NRL-7483
CONTRACT: ATIO-3)-S63
PROJ: NRL-MOI-26, RR-O22-O1-46
TASK: S432

UNCLASSIFIED REPORT

DESCRIPTORS: I*STEEL, *FRACTUREIMECHANICS)),

(*IMPACT TESTS, FRACTUREIMECHANICS)), TEST
METHODS, DUCTILITY (U)

IDENTIFIERS: HIGH STRENGTH STEELS# STEEL HY-I3O
STEEL 2.25CR IMO fU)

A DUCTILITY PARAMETER HAS BEEN SUGGESTED TO REPLACE
THE ENERGY PARAMETER AS THE CRITERION Of PERFORMANCE
OF A QUENCHED AND TEMPERED STEEL. THE LATERAL
EXPANSION ILE) 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 INFORIATION IN THE LITERATURE. (U)
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AD-73 273 11/6

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. (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.t
DEC 72 18P SEDRIKSoA. Jo |GREENJo

A. So INOVAKDo Le ;
REPT. NO. RIAS-TR-72-25Ct TR-6
CONTRACT: NOOi-67-C-Oq96
PROJ: NR-031-716

UNCLASSIFIED REPORT

DESCRIPTORS: (@ALUMINUM ALLOYS, eSTRESS
CORROSION19 GRAIN BOUNDARIES, ZINC ALLOYS,
MAGNESIUM ALLOYS# ELECTROCHEMISTRY, SIMULATION 1U)

SINCE THE GRAIN-BOUNDARY CONSTITUENTS IN AL-ZN-
MG ALLOYS ARE GENERALLY TOO FINE FOR THEIR
CORROSION BEHAVIOR TO BE STUDIED IN SITUt AN
EXPERIMENTAL APPROACH INVOLVING SIMULATION WAS
ADOPTED. THIS INVOLVED THE EXAMINATION OF THE
CORROSION BEHAVIOR OF A SMALL INGOT OF MGZN2s THE
AL-ZN-MG ALLOY IN THE AS-QUENCHED STATE, AND
PURE ALUMINUM. THE PURE ALUMINUM AND THE AS-
QUENCHED ALLOY WERE CONSIDERED TO REPRESENT THE TWO
LIMITING CASES OF THE MATERIAL COMPRISING THE
PRECIPITATE-FREE ZONEI PURE ALUMINUM REPRESENTING THE
LIMITING CASE OF THE SOLUTE-DEPLETED REGION AND THE
AS-QUENCHED ALLOY THE VACANCY DEPLETED REGION.
(AUTHOR) (U)
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AD-763 928 11/6
WATERVLIET ARSENAL N Y

RAPIDLY AUSTENITIZED LOW CARBON STEEL* (U)

DESCRIPTIVE NOTE: TECHNICAL REPTe,
OCT 72 3SP GRIFFINRICHARD Be IPEPE,

JOSEPH I
REPT. NO. WVT-7252
PROJ: DA-1-T-06210S-A-32-B

UNCLASSIFIED REPORT

DESCRIPTONS: (*STEEL, PHASE STUDIES), HEAT
TREATMENT, IRON COMPOUNDS, CARBIDES, DISSOCIATION,
NUCLEATION lU)
IDENTIFIERS: STEEL 1010, DISSOLVING, PHASE
TRANSFORMATIONS, IRON CARBIDES IU)

A 1010 CARBON STEEL, IN THE ANNEALED CONDITION, WAS
USED TO STUDY THE DISSOLUTION BEHAVIOR OF FE3C
PARTICLES UNDER CONDITIONS OF RAPID HEATING AND SHORT
TIMES AT TEMPERATURE. THE STUDY USED A CAPACITOR-
DISCHARGE PULSE HEATING AND QUENCHING SYSTEM TO
ACHIEVE HEATING RATES OF 1,O00000 C/SEC. QUENCHING
RATES OF 10,000 C/SEC, AND TIMES AT TEMPERATURES
FROM 15 TO 500 MSEC. 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
SAMPLES* METALLOGRAPHIC EVIDENCE IS PRESENTED
CONFIRMING THE SUGGESTION THAT PULSE HEATING AND
RAPID QUENCHING CAN PRODUCE REGIONS HAVING HIGHER

CARBON CONCENTRATIONS THAN THE SAME ALLOY HEATED
UNDER EQUILIBRIUM CONDTIONS, (AUTHOR) (U)
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AD-75'I S30 11/2 19/6
WATERVLIET ARSEN4L N y

THE PULSAR: AN ULTRA HIGH SPEED

HEATING AND QUENCHING SYSTEM.

DESCRIPTIVE NOTE: TECHNICAL REPTes
SEP 72 22P GRIFFINRICHARD B. I

REPTo NO* WVT-7250
PROJ: 0A-1-T-062105A346

UNCLASSIFIED REPORT

DESCRIPTORS: (*LABORATORY EQUIPMENTP HEAT
TREATMENT), 16GUN BARRELS# THERMAL STRESSES).
HEATING, QUENCHING(COOLING)v PHASE
STUDIES (Ul
IDENTIFIERS; CAPAC:;OR DISC4ARGE PULSE HEATING (Ul

A CAPACITOR-DISCHARGE PULSE HEATING AND QUENCHING
SYSTEM, CALLED THE PULSAR, HAS BEEN BUILT AND MADE
OPERATIVE AT THE WATERVLIET ARSENAL* METALLIC
SAMPLES, UP TO 1/10 INCH IN CROSS SECTIONAL ARA, MAY
BE HEATED AT 1,O00,O00 C/SEC HELD AT TEMPERATURE
FROM IS TO SOO MILLISECt AND THEN SPARY WATER
QUENCHED AT 10,000 C SEC* THIS ALLOWS
METALLURGICAL REACTIONS, SUCH AS DISSOLUTION, GRAIN
REFINEMENT# AND CONSTITUTIONAL LIQUATION TO BE
STUDIED BEFORE COMPLETION. 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* fUl
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AD-757 677 . 11/6 13/8
MASSACHUSETTS INST OF TECH CAMBRIDGE CENTER FOR MATERIALS
SCIENCE AND ENGINEERING

STRUCTURE AND PROPERTY CONTROL THROUGH RAPID
QUENCHING OF LIQUID METALS. (U)

DESCRIPTIVE NOTE: SEMI-ANNUAL TECHNICAL REPT. NO* 5, 31

JUL-31 DEC 72,
DEC 72 128P GRANTNICHOLAS Jo IPELLOUX#

REGIS H. IFLEMINGS9MERTON C. IARGONsALI So

CONTRACT: DAHCIS-70-C-0283, ARPA ORDER-1608

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO REPORT DATED 31 JUL 72s

AD-7R9 679.

DESCRIPTORS: (eMARAGING STEELS, POWDER
METALLURGY), (SNICKEL ALLOYS, POWDER
METALLURGY), (*COBALT ALLOYS, POWDER

METALLURGY), (*POWDER METALLURGY.
*QUENCHINGICOOLING))* MECHANICAL PROPERTIES,
MICROSTRUCTURE, FREEZING, ATOMIZATION. HOT
PRESSING, PROCESSING, HOT WORKING# HEAT
TREATMENT fU)

IDENTIFIERS: STEEL IBNI, NICKEL ALLOY IN-lo
COBALT ALLOY MAR-H-SO9 (Ul

THE PROCESSING OF BILLETS FROM RAPIDLY QUENCHED

LIQUID METALS WAS INVESTIGATED. VARIOUS POWDER
METALLURGY (P/M) AND QUENCH-CASTING TECHNIQUES
WERE EMPLOYED TO GENERATE EXTREMELY FINE DENDRITE ARM
SPACINGS AND HOMOGENEOUS STRUCTURES. IRON, NICKEL
AND COBALT-BASE ALLOY POWDERS, PRODUCEO 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 EXTRUSION. THE
HOT WORKING PROPERTIES OF P/M BILLETS AND QUENCH-
CAST BARS WERE EVALUATED BY HOT ROLLING, HIGH STRAIN
RATE TESTS, AND CREEP (SUPERPLASTIC) TESTING*
DETAILED ANALYSES OF MICROSTRUCTURE, HEAT
TREATMENT, AND MECHANICAL PROPERTIES ARE PRESENTED

FOR ALL P/M ALLOYS AND COMPARED TO EQUIVALENT
CAST MATERIALS. (AUTHOR MODIFIED ABSTRACT) (U)
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AD-769 117 13/8 11/6 19/1
EDGEWOOD ARSENAL NO

VACUUM BRAZING-GAS QUENCHING OF CHEMICAL
AND ORDNANCE MUNITIONS* (U)

DESCRIPTIVE NOTE: TECHNICAL REPT. SEP 67-DEC 70,
MAR 73 65P GURTNERFRANCIS Be I

REPT. NO. EA-TR-q69
PROJ: AmC-'q93256671129

UNCLASSIFIED REPORT

DESCRIPTORS: 1OALLOYSt BRAZING), (OBRAZING,

*VACUUM APPARATUS), (@ORDNANCE, eMANUFACTURING
METHODS), ORDNANCE LABORATORIES, THERMAL JOINING.
HELIUM GROUP GASES, QUENCHINGtCOOLING)o
MICROSTRUCTURE, METALLOGRAPHY, HEAT TREATMENT fUl
IDENTIFIERS: ALUMINUM ALLOY 2219, ALUMINUM ALLOY
20149 ALUMINUM ALLOY 70399 ALUMINUM ALLOY 4061o
TITANIUM ALLOY 6AL 'Vo MARAGING STEEL 2S0o
STEEL 2219, STEEL 201q, STEEL 7039, STEEL
10469 STEEL 8620, STEEL 4130, STEEL q3qo
STEEL 1020, STEEL 3169 STEEL 3q7o VACUUM
BRAZING GAS QUENCHING PROCESS (U)

THE VACUUM BRAZING-GAS QUENCHING PROCESS OR VACUUM
HEATING-GAS QUENCHING PROCESS IS NOW A RELIABLE
METHOD OF JOINING MATERIALSo MILITARY AND/OR
COMMERCIAL HARDWARE ITEMS. THESE HARDWARE ITEMS
INCLUDE SMALL MUNITIONS FOR CHEMICALSo ORDNANCE
MUNITIONS, PARTS FOR JET ENGINES# TANKS, MORTARSo
VEHICLE ASSEMBLIES, AND TRANSPORTATION MECHANISMS
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 ENDEAVOR. ALL THAT IS LACKING IS
THE COORDINATED EFFORT TO PUT THIS PROCESS TO WORK
WITHIN DOD. THE DESIGN CAPABILITY EXISTS FOR
MANUFACTURING, CONSTRUCTIN, OR BUILDING A MULTI-
CONTINUOUS CHAMBrR SYSTEM. THE PROCESS PRODUCES AN
ULTRAHIGH VALUE WHEN RELATED TO QUALITY -
PRODUCIBILITY IS 99o99% FOR A HELIUM LEAK STANDARD
OF o000006 CC PER SECOND FOR 15 SECONDS AT ONE
ATMOSPHERIC DIFFERENTIAL IN PRESSUREe 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 METHODSo THE MICROSTRUCTURE OF EACH
MATERIAL OR OF THE OVERALL MATERIALS ARE SLIGHTLY
DIFFERENT BUT SERVES AS AN A ANTAGE TO PROCESSING. lU)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOMCI

AD-769 626 11/6
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFS OHIO

THE EFFECT OF PRELIMINARY HEAT TREATMENTS
ON THE CORROSION OF TITANIUM ALLOY TVOP |U)

APR 73 16P SHAPOVALOVAlOo Me KURILEKH9
Le Po IKAMENSHCHIKtEe Le I

REPTo NO. FTD-MT-2q'-1712-72

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED MACHINE TRANS. OF
METALLURGIYA I KNIMIYA TITANA. SBORNIK TRUOOV
IUSSR) NS P90-99 1970O BY ROBERT ALLEN POTTS.

DESCRIPTORS: I*TITANIUM ALLOYS, *CORROSION)#
HEAT TREATMENTo QUENCHINGICOOLINGle
MICROSTRUCTUREs USSR iU)
IDENTIFIERS: TRANSLATIONS (U)

THE REPORT GIVES THE RESULTS OF INVESTIGATION Of
THE EFFECT OF QUENCHING ON THE CORROSION OF SECONDARY
TITANIUM ALLOY (TVOl* (U)
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AD-761 1I 8 1/6
NAVAL RESEARCH LAB WASHINGTON D C

LIGAMENT INSTABILITY MODEL FOR STRESS
CORROSION AND FATIGUE CRACK PROPAGATION IN A
434O STEEL* lU)

DESCRIPTIVE NOTE: INTERIM REPT.,

APR 73 47P KRAFFTJOSEPH Me ISMITH,
HERSCHEL Lo I

REPT. NO. NRL-MR-298
PROJ: NRL-FOI-03s RRO23-o3-46

UNCLASSIFIED REPORT

DESCRIPTORS: 1oSTEEL, oSTRESS CORROSION),
FATIGUE(MECHANICS)s CRACKS, CRACK PROPAGATION,
TENSILE PROPERTIES, CREEP, CORROSION.
MATHEMATICAL MODELS (U)
IDENTIFIERS; STEEL 434o STEEL A-5339 FRACTURE
MECHANICS |U)

THE MODEL IS ONE WHICH EXPLAINS THE GROWTH OF
CRACKS IN TERMS OF THE ECONOMICS OF MAINTAINING
STABILITY OF PLASTIC FLOW AT THE CRACK TIP* THE
MATERIAL THERE IS TAKEN TO BE SUBDIVIDED INTO TENSILE
ELEMENTS, UNITS OF SIZE D SUB To THERE
INSTABILITY IS INDUCED BY CORROSION BY STRESS
RELAXATION, BY CONTRACTION IN AREA DUE TO STRETCHING|
THEIR STABILITY IS RESTORED BY STRAIN HARDENING, BUT
THIS REQUIRES STRAIN AND THIS, AT CONSTANT LOAD,
CRACK GROWTH. THE MODEL IS TESTED IN TERMS OF DATA
ON THE AQUEOUS STRESS CORROSION CRACKING AND
CORROSION FATIGUE CRACK PROPAGATION IN AN AISI 43qO
STEEL, QUENCHED AND TEMPERED BACK AT 2049 3169 q27
AND 538Co DATA FROM THE LITERATURE ON ANOTHER
q340 AND ON A533 B-1 PRESSURE VESSEL STEEL IS
ALSO EXAMINED. TENSILE AS WELL AS CYCLIC STRESS-
STRAIN CURVES WERE ANALYZED FOR EACH MATERIAL.
(MODIFIED AUTHOR ABSTRACT) (U)
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AD-762 979 11/6
LEHIGH UNIV BETHLEHEM PA DEPT OF METALLURGY AND MATERIALS

SCIENCE

THE DEVELOPMENT OF MARTEaITIC MICROSTRUCTURE
AND MICROCRACKING IN AN FE-I.86C ALLOY, IU)

JAN 72 BP MENDIRATTAM. Go lKRAUSSs
Go ;

CONTRACT: OA-ARO-D-31-12q?73-G25
MONITOR: AROD 9121:2-MC

UNCLASSIFIED REPORT
AVAILABILITY: PUB# IN METALLURGICAL
TRANSACTIONS, V3 P175-1760 JUL 72.

DESCRIPTORS; (*STEEL# MICROSTRUCTURE),
MARTENSITE, FRACTURE(MECHANICS), PHASE

STUDIES, REACTION KINETICSt METALLOGRAPHY (U)

THE DEVELOPMENT OF THE MARTENSITIC MICROSTRUCTURE

IN A 1.86 WT PCT C STEEL WAS FOLLOWED BY

QUANTITATIVE METALLOGRAPHIC MEASUREMENTS OVER THE
TRANSFORMATION RANGE OF 0.12 TO 0O0 FRACTION
TRANSFORMED IF)* THE TRANSFORMATION KINETICS
ARE DESCRIBED BY THE EQUATION F a I - EXP (-0.006
(M SUB S - T SUB Q)) WHERE M SUB S AND T
SUB Q ARE THE MARTENSITE START AND THE QUENCHING
TEMPERATURES RESPECTIVELY. 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 MARTENSITE. MICROCRACKING INCREASES WITH

INCREASING F UP TO 0.3o BUT DOES NOT INCREASE FOR F

ABOVE 0.3 WHERE TRANSFORMATION PROCEEDS BY THE
NUCLEATION OF LARGE NUMBERS OF SMALL MARTENSITE
PLATES. THESE OBSERVATIONS INDICATE THAT A CRITICAL
SIZE OF MARTENSITE PLATE IS NECESSARY TO CAUSE
MICROCRACKING. (AUTHOR) (U)
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A4o763 900 11/6
ARMY MATERIALS AND MECHANICS RESEARCH CENTER WATERTOWN
MASS

THERMAL EMBRITTLEMENT OF q34O STEEL. (Ul

DESCRIPTIVE NOTEt TECHNICAL REPT..
DEC 72 19P CARRFRANK Le IDESISTOo

THOMAS So I
REPT* NO* AMMRC-TR-72-39
PROJt 0A1-T-0621OSA-32S

UNCLASSIFIED REPORT

DESCRIPTORS: IbSTEEL, EMBRITTLEMENT?,
*RITTLENESSo TRANSITION TEMPERATURE, TOUGHNESS,
HARDNESS, TEMPERING, MICROSTRUCTURE, IMPACT
TESTS (U)
IDENTIFIERS: STEEL '34o IU)

FRACTURE APPEARANCE TRANSITION TEMPERATURES
OBTAINED WITH IMPACT SPECIMENS WERE USED TO STUDY THE
THERMAL EMBRITTLEMENT OF 434o STEEL BETWEEN 960 AND
1250 F (510 AND 675 C)# EMBRITTLEMENT
OCCURRED AT THE HIGHER TEMPERATURES BUT NOT IN THE
VICINITY OF 1000 F WITHIN 16 DAYS. THE DEGREE OF
EMBRITTLEMENT DEPENDED ON BOTH TIME AND TEMPERATURE*
REDUCTIONS IN TOUGHNESS WERE CORRELATED WITH
CHANGES IN THE MORPHOLOGY AND SIZE OF FERRITE GRAINS
AS WELL AS THE SIZE OF CARBIDE PARTICLES& THESE
MICROSTRUCTURAL CHANGES WERE SIMILAR TO THOSE
OBSERVED IN BOTH 31'0 AND PLAIN CARBON STEELS BY
OTHER INVFSTIGATORS* CONVENTIONAL ANISOTHERHAL
PROCEDURES USED TO PRODUCE TEMPER BRITTLENESS IN LOW
ALLOY STEELS ALSO EMBRITTLE THESE STEELS BY ANOTHER
MECHANISM* THUS, THE DEGRADATION OF TOUGHNESS
ATTRIBUTED TO TEMPER BRITTLENESS RESULTS FROM TWO

DIFFERENT MODES OF EMBRITTLEMENT, TRANSITIONAL
BEHAVIOR PREVIOUSLY DESCRIBED AS THE RETROGRESSION OF
TEMPER BRITTLENESS IS CONCLUDED TO RESULT FROM
THERMAL EMBRITTLEMENT. IAUTHOR) (U)
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AD-763 956 11/6 19/1
NATIONAL MATERIALS ADVISORY BOARD (NAS-NA9| WASHINGTON 0
C

PRODUCIBILITY OF ARTILLERY SHELLS MADE FROM
HF-J STEEL. REPORT OF THE AD HOC COMMITTEE
ON SHELL STEEL* lU)

DESCRIPTIVE NOTE: FINAL REPT.
APR 73 112P

REPT. NO* NMAB307
CONTRACT: DAAA2S-73-C-0106

UNCLASSIFIED REPORT

DESCRIPTORS: 10STEEL, FEASIBILITY STUDIES)#
(*PROJECTILE CASES, STEEL), FRAGMENTATION,
HAZARDS, QUALITY CONTROL# POWDER METALLURGY,
FRACTUREIMECHANICS)v STRESSES,
DEFECTS(MATERIALS) IU)
IDENTIFIERS: STEEL HF-I, HIGH CARBON STEELS (U)

A REVIEW OF PROBLEMS THAT MIGHT ARISE IN CONVERTING
TO HF-I STEEL FOR SHELL PRODUCTION LED TO THE
CONCLUSION THAT SUCH DIFFICULTIES AS MIGHT BE
ENCOUNTERED IN STEEL PRODUCTION OR IN MANUFACTURING
WOULD NOT BE OF A NATURE AS TO IMPEDE USE OF THE NEW
STEEL. RECOMENDATIONS TO EXPEDITE THE CONVERSION
ARE MADE. ATTENTION IS CALLED TO THE NEED FOR MORE
STRINGENT INSPECTION, WHICH FOLLOWS FROM THE GREATER
FLAW SENSITIVITY OF HF-I. THE NEED FOR DATA TO
ASSESS THE CRITICAL FLAW SIZE OF QUENCHED-AND-
TEMPERED HF-I !S EMPHASIZED. fAUTHOR) (U)
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AD-764 ISO 11/6
MASSACHUSETTS INST OF TECH CAMBRIDGE DEPT OF METALLURGY
AND MATERIALS SCIENCE

ON THE MECHANISM OF DISPERSION STRENGTHENING.
e), STORED ENERGY MEASUREMENT IN

DISPERSION STRENGTHENED IRON@ (III* lU)

DESCRIPTIVE NOTE: FINAL REPT.,
JUL 73 qqP GRANTNICHOLAS Jo IKENAGY,

DONALD iWOLFtSTANLEY I
CONTRACT: NONR-3963118)
PROJ: MIT-DSR-'q621

UNCLASSIFIED REPORT

DESCRIPTORS: 10COPPER ALLOYS, DISPERSION
HARDENING), 1eIRON, DISPERSION HARDENING),
ALUMINA, SILICON DIOXIDE, MOLYBDENUM, COBALT
ALLOYS, ALUMINUM ALLOYS, POWDER METALLURGY,
INTERMETALLIC COMPOUNDS, MECHANICAL PROPERTIES (U)

A GROUP OF q2 COPPER BASE ALLOYS CONTAINING S
DISPERSOIDS (A1203, S|02 COAL, FE, AND
MO) IN AMOUNTS OF 3, 71 AND 11 PERCENT, WITH
PARTICLE SIZES RANGING FROM 0.01 TO 25 MICRONS (3
SIZES IN EACH ALLOY SERIES), WERE PREPARED BY
POWDER BLENDING. AFTER EXTRUSION AT A REDUCTION
RATIO OF & TO I AT 7qSC, THE ALLOYS WERE TESTED FOR
HARDNESS, YIELD AND TENSILE STRENGTH, DUCTILITY, AND
IN STRESS RUPTURE AT 6SOC, IN ADDITION TO THE
AS-EXTRUDED CONDITION, TESTS WERE ALSO RUN ON
MATERIAL ANNEALED 10 HOURS AT 6OC9 ON AVERAGE,
ALL MATERIALS 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 OXIDE DISPERSED ALLOYS TEND TO BEHAVE AS A COLD
WORKED COPPER MATRIX STABILIZED BY A FINELY DISPERSED
STABLE PHASE WHICH DOES NOT INTERACT DIRECTLY WITH
THE MATRIX. THE METALLIC DISPERSED ALLOYS TEND TO
BEHAVE AS REAL ALLOYS RESPONDING BOTH TO COLD WORK
AND THE EFFECTS OF INTERACTIONS BETWEEN MATRIX AND
DISPERSOID. IN THIS RESPECT THE 'INSOLUBLE' MO
DISPERSOID PRODUCES A STRONGER, MORE STABLE ALLOY
THAN DOES THE 'SOLUBLE' FE DISPERSOID,
(AUTHOR) tU)
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AD-76S 108 11/6
STATE UNIV OF NEW YORK STONY BROOK DEPT OF MATERIALS
SCIENCE

PRECIPITATION IN LIQUIDoQUENCHED AL-BASE
SI, (U)

FEB 73 lOP AGARWALS9 C. IKOCZAKtM
Js IHERMANpHo I

CONTRACT: DA-ARO-D-31-124'72-G60

PROJ: DA-2-O-061102-8-32-D

MONITOR: AROD 8571:2-MC

UNCLASSIFIED REPORT
AVAILABILITY; PUB. IN SCRIPTA METALLURGICAt V7
P365-370 1973o

DESCRIPTORS: (*ALUMINUM ALLOYSt DISPERSION
HARDENING), (oQUENCHING(COOLING), ALUMINUM
ALLOYS), SILICON ALLOYS (U)
IDENTIFIERS: LIQUID QUENCHING (U)

LIQUID-QUENCHING PRESENTS THE POSSIBILITY OF
OBTAINING ALLOYS HAVING UNIQUE PROPERTIES.
EXAMINATIONS WERE MADE ON HOW LIQUID QUENCHING CAN
MODIFY THE RESPONSE TO AGE-HARDENING. THE REPORT
IS ON LIQUID QUENCHING OF AL-BASE SI ALLOYS.
SOME INTERESTING DIFFERENCES ARE NOTED BETWEEN
LIQUID QUENCH AND SOLID QUENCH FOR THIS SYSTEM.
(MODIFIED AUTHOR ABSTRACT) (U)
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AD-765 130 11/6
STATE UNIV OF NEW YORK STONY BROOK DEPT OF MATERIALS
SCIENCE

PHASE DECOMPOSITION OF LIQUID-QUENCHED AL1
28 AT . ZNs (U)

FEB 73 lip AGARWALoS. |KOCZAKoM Js I
HERMANtHe I

CONTRACT: DA'ARO-D-31-124-72"G60
PROJ: DA-2-O-061102-B-32-D
MONITOR: AROD BS71:3-MC

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN SCRIPTA METALLURGICA, V7
N4 P0-908 1973o

DESCRIPTORS: (OALUMINUM ALLOYS, PHASE STUDIES),
ZINC ALLOYS, CRYSTAL LATTICE DEFECTS,

QUENCHING(COOLING)o DECOMPOSITION, ELECTRON
MICROSCOPY, X-RAY DIFFRACTION ANALYSIS 1U)
IDENTIFIERS: ALUMINUM ALLOY 26ZN (U)

AL-BASE ZN ALLOYS ARE KNOWN TO HAVE A STRONG
TENDENCY TO DECOMPOSE DURING QUENCHING* IT 1S ALSO
KNOWN THAT QUENCHED-IN VACANCIES CAN PLAY AN
IMPORTANT ROLE IN THE LOW TEMPERATURE DECOMPOSITION
IN THIS SYSTEM* COOLING RATE THUS BECOMES AN
IMPORTANT FACTOR IN PRECIPITATION BEHAVIOR. SINCE

LIGID-QUENCHING CAN ACHIEVE QUENCHING RATES OF THE
ORDER OF IOO0OOOOC/SEC.o IT WAS CONSIDERED
FRUITFUL TO EXAMINE PHASE DECOMPOSITION BEHAVIOR IN
LIQUID-QUENCHED ILQ) VS. SOLID-QUENCHED ISQ)
SPECIMENS. LQ WILL OBTAIN A MORE RANDOM AS-
QUENCHED STRUCTURE DUE TO EXTREMELY HIGH COOLING
RATES. IN THE INVESTIGATION. LIQUID-QUENCHED
SPECIMENS WERE STUDIED BY TRANSMISSION ELECTRON
MICROSCOPY (TEM) AND SAXS TECHNIQUES. THE
AGING TEMPERATURES WERE CHOSEN IN THE RANGE WHERE
RESULTS ON BULK-QUENCHED MATERIAL ARE AVAILABLE.

fAUTHOR) (U)
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AD-765 139 11/6
STATE UNIV OF NEW YORK STONY BROOK DEPT OF MATERIALS
SCIENCE

SPINODAL DECOMPOSITION IN LIQUID-QUENCHED
AL-22 AT *1 ZN, (U)

MAR 73 lOP AGARWALtSs 1HERMANsHs I
CONTRACT: DA-ARO-D-31-12q'72-660
PROJ: DA-2-O-061102-B-32-D
MONITOR: AROD 87s5aqH-C

UNCLASSIFIED REPORT
AVAILABILITY; PUB* IN SCRIPTA METALLURGICA, V7
NS PSO3-SOS 1973.

DESCRIPTORS: iOALUMINUM ALLOYS, DECOMPOSITION),
ZINC ALLOYS, AGINGIMATERIALS)o X-RAY SPECTRUM.
QUENCHINGICOOLING), MICROSTRUCTUREs ELECTRON
MICROSCOPY (U)
IDENTIFIERS: ALUMINUM ALLOY 22ZNo TRANSMISSION
ELECTRON MICROSCOPY (U)

THE TEMPORAL EVOLUTION OF THE SMALL ANGLE X-RAY
SCATTERING SPECTRA DURING AGIAf Of LIQUID-QUENCHED
AL-22 AT*S ZN IS DISCUSSED* (AUTHOR) (U)
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UTAH UNIV SALT LAKE CITY DIV OF MATERIALS SCIENCE AND
ENGINEERING

SUPERLATTICE FORMATION IN THE NI-CO SYSTEM#
(U)

SEP 72 ?P WANC. He lBYRNEqJo Go I
CONTRACT: DA-ARO-O-31-12dt-7OmG57
PROJ: OA-2-0-061 1O2-B-32-D
MONITOR: AROD $591l3-MC

UNCLASSIFIED REPORT
AVAILABILITY: PUB* IN PHYSICA STATUS SOLIDI
(A), VI'( PK$5-KST 1972s

DESCRIPTORS: (*NICKEL ALLOYS, CRYSTAL LATTICES)t
COBALT ALLOYS# FATIGUE(MECHANICS)v ANNEALING,
COOLING IU)
IDENTIFIERS; NICKEL ALLOY 20COv
SUPERLATT ICES fU)

THE PAPER DISCUSSES THE PRESENCE OF SUPERLATTICE
STRUCTURE IN NI-20 CO FATIGUE SPECIMENS AFTER
PRE-FATIGUE ANNEAL Of 600C FOR ONE HOUR.
(AUTHOR) (U)
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AD-765 829 7/q
STANFORD UNIV CALIF DEPT OF MECHANICAL ENGINEERING

INTERPRETATION OF SODIUM LINE-REVERSAL
MEASUREMENTS IN RAPID EXPANSIONS OF NITROGEN,

(u)

OCi 71 5P MACDONALDJOHN Re I
CONTRACT: Fqq620-68-C-0051
PROJ: AF-9752
TASK: 975202

UNCLASSIFIED REPORT
AVAILABILITY: PUB* IN JNL, OF CHEMICAL
PHYSICS# V57 N2 P1016-1O18 15 JUL 729

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH MAX"
PLANCK-INSTITUT FUER PLASMAPHYSIK, MUENCHEN,
GERMANY*

DESCRIPTORS: IeNITROGEN, *RELAXATION TIME),
SHOCK WAVES, SODIUM, QUENCHINGIINHIBITION1I
TEMPERATURE fU)

IDENTIFIERS: MOLECULAR RELAXATION, ATOM MOLECULE
INTERACTIONS, EXPANSION, MOLECULAR VIBRATION iU)

MANY INVESTIGATIONS HAVE INDICATED THAT THE
RELAXATION TINE FOR THE VIBRATION ENERGY OF NITROGEN
IN RAPID EXPANSIONS WAS CONSIDERABLE LESS THAN BENIND
SHOCK WAVES* FOR MEASUREMENTS IN RAPID EXPANSIONS

BASED ON THE SODIUM LINE-REVERSAL METHOD, THIS WORK
SHOWS THAT THE DISCREPANCY CAN BE RESOLVED BY
REDUCING THE DATA IN TERMS OF A NON-RESONANT NA-

N2 INTERACTION MODEL. (AUTHOR) lU)
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AD-766 214 lit&

LOCKHEED MISSILES AND SPACE CO INC PALO ALTO CALIF PALO
ALTO RESEARCH LAB

PHYSICAL METALLURGY BASIS FOR ACHIEVING 300-
KSI STRENGTH IN TRANSAGE TITANIUM ALLOYS. lUl

DESCRIPTIVE NOTE: FINAL REPT. 14 OCT 71o-q AUG 73.
AUG 73 77P CROSSLEYFRANK A. I

CONTRACT: DAAG46-72-C-0016
PROJI DA-1-T-O61IO|mA-91-A
MONITOR: AMMRC CTR-73-26

UNCLASSIFIED REPORT

DESCRIPTORS: (*TITANIUM ALLOYS* MECHANICAL
PRIPERTIES)o MICROSTRUCTURE, ALUMINUM ALLOYS*
TIN ALLOYS, VANADIUM ALLOYS, ZIRCONIUM ALLOYS fU)
IDENTIFIERS: TITANIUM ALLOY 2.5AL 6SN IQ.SV
7ZR, TITANIUM ALLOY 3AL SSN I5.SV IOZRv
TITANIUM ALLOY 2AL 25N II*SV IIZRv
TITANIUM ALLOY 2sIAL 2SN 11.9Vo 6ZR EU)

FOUR HARTENSITIC TITANIUM ALLOYS: TRANSAGE 117
(TI-2,sAL-I*,5V-5SN-7ZRI, TRANSAGE 120
(TI-3AL-15.SV-SSN-IOZR)9 TRANSAGE 129
(TI-2AL-I11SV-2SN-IIZR) AND TRANSAGE
13Q ITI-2eAL-II9V-ZSN-6ZR) WERE STUDIED
METALLOGRAPHICALLY TO DETERMINE THEIR MICROSTRUCTURAL
CHARACTERISTICS IN BETA-ANNEALED AND ALPHA-BETA-
ANNEALED CONDITIONS. THIN-FOIL ELECTRON
TRANSMISSION WAS THE PRINCIPAL METALLOGRAPHIC MEANS
BECAUSE THE ATHERMAL MARTENSITE OF THESE ALLOYS IS OF
THE ORDER OF 10 A IN THICKNESS* 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 ITMT) STUDIES FOR
ACHIEVING 300-KSI STRENGTH. THE STRENGTH GOAL
SFEMED INHERENT IN A NUMBER' OF THE COMBINATIONS OF
ALLOY AND TNT SCHEDULE* CONFIRMATION OF THE
STRENGTH GOAL WAS NOT REALIZED DUE TO DEFICIENCIES IN
TEST SPECIMENS DESIGN AND CONDITION, AND IN THE
QUALITY OF MACHINING* THE FRACTURE SURFACES SUGGEST
THAT THE MATERIALS HAVE SUFFICIENT DUCTILITY TO
DEMONSTRATE THE YIELD STRENGTH GOAL OF 300-KSI.
(AUTHOR) lU)
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AD-766 328 11/6
ALUMINUM CO OF AMERICA NEW KENSINGTON PA ALCOA RESEARCH.

LAOS

COMPARISON OF ALUMINUM ALLOY 7050, 70qgp
"AS2, AND 717S-T736 DIE FORGINGS* (u)

DESCRIPTIVE NOTE: FINAL TECHNICAL REPT. I JUN 71-31
DEC 72,

MAY 73 129P STALEYJAMES To I
CONTRACT: F33165-69-C-164q
PROJ: AF-7351
TASK: 7350S
MONITOR: AFML TR-73-3q

UNCLASSIFIED REPORT

DESCRIPTORS; (OALUMINUM ALLOYS, FORGING),
(*STRESS CORROSION@ ALUMINUM ALLOYS),
MICROSTRUCTURE, TENSILE PROPERTIES, YIELD POINT.
FRACTURE(MECHANICS) fU)
IDENTIFIERS: ALUMINUM ALLOY 70SO, ALUMINUM ALLOY
70'q9 ALUMINUM ALLOY MA52p ALUMINUM ALLOY 7175.
DIE FORGINGS. FRACTURE STRENGTH (U)

DIE FORGINGS IN ALUMINUM ALLOYS 7050, 7oq9, AND
MA52 WERE FABRICATED AND EVALUATED FOR RESISTANCE
TO STRESS-CORROSION CRACKING, QUENCH SENSITIVITY, AND
FRACTURE TOUGHNESS. IN ADDITION, ALL ALCOA DATA
ON 7050, 70q9t AND SPECIAL PROCESS 7175-T7X DIE
FORGINGS WERE EXAMINED AND THE PROPERTIES WERE
COLLATED, STRESS-CORROSION RESISTANCES WERE
EVALUATED USING THE SEVEREST COMBINATIONS OF FORGING
TYPE AND TEST CONDITIONS* ALL OF THESE NEWER
ALLOYS WERE LESS QUENCH SENSITIVE THAN ALLOY 7075,
AND ALL DEVELOPED BETTER COMBINATIONS OF RESISTANCE
TO STRESS-CORROSION CRACKING AND FRACTURE TOUGHNESS
THAN 707S-T6 AND 7079-T6 AT EQUAL STRENGTHS.
BECAUSE IT DEVELOPED THE BEST COMBINATION OF
PROPERTIES, 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,
EXTRUSIONS, AND SHEETo SPECIAL PROCESS 7171 IS AN
EQUALLY GOOD SELECTION FOR DIE FORGINGS OF THIN TO
MODERATE SECTION THICKNEIS. (AUTHOR) (U)
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AD-767 270 11/6
CALIFORNIA UNIV BERKELEY LAWRENCE BERKELEY LAB

AN INVESTIGATION OF METALLURGICAL FACTORS
WHICH AFFECT FRACTURE TOUGHNESS OF ULTRA-
HIGH STRENGTH STEELS* (UI

DESCRIPTIVE NOTE: FINAL REPT. 26 JUN-26 DEC 729
MAY 73 213P WOODPWILLIAM Eo IPARKER,

EARL Re IZACKAYVICTOR Fe I
REPT. NO. LBL-1'47
CONTRACT: DAAG%6-72.C-O22O W-7qOS-ENG-48
PROJ: DA-1-T'D61101A'91-A
MONITOR: AMMRC CTR-73-24

UNCLASSIFIED REPORT

DESCRIPTORS: (OSTEEL, *FRACTURE(MECHANICS1)1
TOUGHNESS, HEAT TREATMENT* MICROSTRUCTURf9
MARTENSITEP EMBRITTLEMENT (UI
IDENTIFIERS: HIGH STRENGTH STEELS, FRACTURE
PROPERTIES, STEEL q130, STEEL q'qOt STEEL 4330,
STEEL 439o STEEL 300-M NUl

THE RELATIONSHIP BETWEEN MICROSTRUCTURE, MEAT
TREATMENT AND ROOM TEMPERATURE FRACTURE TOUGHNESS HAS
BEEN DETERMINED FOR THE LOW ALLOY ULTRA-HIGH STRENGTH
STEELS 41309 4330, q3qO 414o AND 300-N. OPTICAL
METALLOGRAPHY, MICROPROBE ANALYSIS, AND SCANNING
ELECTRON MICROSCOPY WERE USED TO CHARACTERIZE THE
STRUCTURE AND MORPHOLOGY. WHILE BOTH CHARPY V-
NOTCH IMPACT TESTS AND PLANE STRAIN FRACTURE
TOUGHNESS TESTS WERE USED TO DETERMINE THE FRACTURE
PROPERTIES. THE NORMAL COMMERCIAL HEAT TREATMENT
RESULTED IN THE FORMATION OF SOME SAINITE IN ALL THE
ALLOYS. MNS INCLUSIONS ON PRIOR AUSTENITE GRAIN
BOUNDARIES WERE FOUND TO INITIATE CRACKS DURING
LOADING. BY INCREASING THE AUSTENITIZING
TEMPERATURE TO J20OCt THE FRACTURE TOUGHNESS COULD
BE INCREASED BY AT LEAST 605. 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
RESULTS* (MODIFIED AUTHOR ABSTRACT) (U)
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AD-8O3 270 11/6
AEROJET-GENERAL CORP SACRAMENTO CALIF MATERIALS RESEARCH
LAB

TERNARY PHASE EGOIILIBRIA IN TRANSITION METAL-BORON-
CARBON-SILICON SISTEMS, PART It. TERNARY SYSTEMS.
VOLUME XlII. PHASE DIAGRAMS OF THE SYSTEMS TI-B-C
ZR-B-C, AND HF-B-C. (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
APR 66 212P RUDYEo IWINDISCHSTe I

CONTRACT: AF 33161S)-1249
PROJ: AF-73SO
TASK: 735001
MONITOR: AFML TR-5-2-PT-2-VOL-I3

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*TITANIUM ALLOYS, PHASE STUDIES),
1eZIRCONIUM ALLOYS. PHASE STUDIES), 10HAFNIUM
ALLOYS. PHASE STUDIES), BORON, CARBON* SILICON#
MELTING POINTo DIFFERENTIAL THERMAL ANALYSIS.
SINTERING, PRESSES(MACHINERY), X RAYS.
QUENCHINGICOOLING), HYDRIDES, TEMPERATURE,
ETCHING, MICROSTRUCTURE (U)

THE TERNARY ALLOY SYSTEMS TI-B-C, ZR-B-
Co AND HF-8-C HAVE BEEN INVESTIGATED BY MEANS
OF X-RAY, METALLOGRAPHIC, MELTING POINT, AND
DIFFERENTIAL-THERAOANALYTICAL TECHNIQUES* THE
EXPERIMENTAL ALLOY MATERIAL COMPRISED OF NOT-PRESSED
AND SINTERED, ARC- AND ELECTRON-SEAN MOLTEN, AS WELL
AS HIGH TEMPERATURE EQUILIBRATED AND QUENCHED,
SPECIMENSI EACH PHASE OF THE EXPERIMENTAL WORK WAS
SUPPORTED BY CHEMICAL ANALYSIS. THE RESULTS OF
THIS INVESTIGATION ARE DISCUSSED AND POSSIBLE FIELDS
OF APPLICATION OUTLINED. (AUTHOR) IU)
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AD-816 109 11/6
AEROJET-GENERAL CORP SACRAMENTO CALIF MATERIALS RESEARCH
LAB

TERNARY PHASE EQUILIBRIA IN TRANSITION METAL-BORON"
CARSON-SILICON SYSTEMS* PART l. RELATED BINARY
SYSTEMS* VOLUME XI. FINAL REPORT ON THE MO-C
SYSTEM* (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
APR 67 6SP RUDYvE. IWINDISCHtST. I

STOSICKA. Jo |HOFFMANJo R, I
CONTRACT: AF 33I1S)-1249
PROJ% AF-73S0
TASK: 735001
MONITOR: AFML TReE5-ZePT-I-VOL-II

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: 10MOLYBDENUM ALLOYS, OCARSON ALLOYSI,
X-RAY DIFFRACTION ANALYSIS, METALLOGRAPHY, MELTING
POINT, TRANSFORMATIONS, HIGH-TEMPERATURE RESEARCH,
QUENCHING(COOLING), DECOMPOSITION, POWDER
METALS, IMPURITIES, GRAPHITE, DIFFERENTIAL THERMAL
ANALYSIS, SINTERING, THERMAL EXPANSION# PHASE
STUDIES, HELIUM, DIFFUSION (U)
IDENTIFIERS: BINARY ALLOYS, MOLYBDENUM CARBON
ALLOYS (U)

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, MO2C9 ETA-MOCIl-X),
AND ALPHA-MOCII-X)s OF WHICH ONLY M02C IS
STABLE AT TEMPERATURES BELOW 1650 Co
SUBSTOICHIOMETRIC I1S GREATER THAN 32.S ATS
CI OIMOLYBOENUM CARBIDE UNDERGOES A HOMOGENEOUS
SUBLATTICE ORDER-DISORDER TRANSFORMATION AT
TEMPERATURES OF APPROXIMATELY 14O0 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 COHERENCY IN STOICHIOMETRIC OR
HYPERSTOICHIONETRIC COMPOSITIONS ATTRIBUTED TO THE
IMPOSSIBILITY OF OBTAINING NG RANGE. (U)
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AD-Oil 293 11/6
OFFICE OF NAVAL RESEARCH LONDON IENGLANDI

METALLURGY AT LIVERPOOL# (U)

APR 69 lop LIPSITTsHARRY A. I

UNCLASSIFIED REPORT

DESCRIPTORS: 10METALLURGY1 GREAT IRITAIN),
RESEARCH PROGRAM ADMINISTRATION* PHASE STUDIES$
SOLID SOLUTIONS. MARTENSITE, FERRITES.
FRACTUREIMECHANICS), RECRYSTALLIZATION,
TEMPERING. DISLOCATIONS, UNIVERSITIES,
DEOXIDATIONINEYALLURIy?, STEEL, uMETALLOGRAPHY(U

THE REPORT IS A REVIEW OF MATERIALS RESEARCH IN THE
METALLURGY DEPARTMENT, UNIVERSITY OF
LIVERPOOL. CURRENT RESEARCH IN OXIDATION.
SULPHIOATION, FRACTURE# RECRYSTALLIZATION. SOLID
SOLUTION EFFECTS. DISLOCATION INTERACTIONS.
MARTENSITE TRANSFORMATIONS AND TEMPERING IS
DISCUSSED. (AUTHOR) (Ul
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AD-4S7 607 11/6 20/11
NORTH AMERICAN ROCKWELL CORP LOS ANGELES CALIF LOS ANGELES

DIV

DESIGN ALLOWABLES FOR TITANIUM ALLOYS, (U)

DESCRIPTIVE NOTE: FINAL TECHNICAL REPT. MAY 66-MAY 69,
JUN 69 380' SOMMERALFREO We ]MARTIN,

GARDNER Re I
REPT& NO. NA-69-3SO
CONTRACT: AF 33(6151-3979
PROJ: AF-7381
TASK: 738106
MONITOR: AFML TR-69-161

UNCLASSIFIED REPORT

DESCRIPTORS: 19TITANIUM ALLOYS, MECHANICAL
PROPERTIES), (OMECHANICAL PROPERTIESt STATISTICAL
DATA), HANDBOOKS, ALUMINUM ALLOYS. CHROMIUM
ALLOYS, MOLYBDENUM ALLOYSo TIN ALLOYS, VANADIUM
ALLOYS. THERMAL STABILITY (U)
IDENTIFIERS: TITAMIUM ALLOY qAL3MOIVs
TITANIUM ALLOY 3ALIICRI32t TITANIUM A6LOY
6ALqV, TITANIUM ALLOY 6AL2SN6V (U)

THE PURPOSE OF THIS PROGRAM WAS TO DEVELOP DESIGN
INFORMATION ON FOUR TITANIUM ALLOYS FOR INCLUSION
INTO MILITARY HANDBOOK-S* THE ALLOYS
INVESTIGATED WERE TI-6AL-QV CONDITION STAo
T'IAL-3MO-IV ANNEALED CONDITION1 TI-13V-
IICR-3AL ANNEALED CONDITIONI AND TI-6AL-
6V-25N ANNEALED CONDITION AND CONDITION
STA. THE MECHANICAL PROPERTIES INVESTIGATED WERE
TENSILE, COMPRESSION, SHEAR, BEARING# FRACTURE
TOUGHNESS AND FATIGUE. imUTHOR) (U)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOMCI

AD-S7 98q9 11/6 20/11
ILLINOIS UNIV CHICAGO DEPT OF MATERIALS ENGINEERING

DYNAMIC BEHAVIOR OF METALS UNDER TENSILE
!MPACT9 PART 11: ANNEALED AND COLD WORKED
MATERIALS. (U)

DESCRIPTIVE NOTE: INTERIM REPTs I MAR 47-IS 1MAR 69s
JUN 69 vf9P SCHULTZ9ALBERT Be.

CONTRACT: F336I5-67-C-1293
PROJ: AF-7351
TASK: 735106
MONITOR: AFML TR-69-76OPT-2

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (OMETALS, IMPACT SHOCK), ALUMINUM
ALLOYS. STEEL. COPPER, BRASS, SHOCK WAVES,
DYNAMICS, ANNEALING, LOADINGIMECHANICS)o
TENSILE PROPERTIES IU)

IDENTIFIERS: ALUMINUM ALLOY 11009 ALUMINUM
202qI (Ul
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOHCI

AD-8S8 353 11/6
BATTELLE MEMORIAL INST COLUMBUS OHIO DEFENSE METALS
INFORMATION CENTER

REVIEW OF RECENT DEVELOPMENTS. HIGH-
STRENGTH STEELS, lUl

AUG 69 2P GROENEVELDTs Pe I

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (@METALS, *REVIEWSI, STEEL,
ARMORe EMBRITTLEMENT, NICKEL ALLOYS, GRAIN SIZE,
MARAGING STEELS, DEFECTSIMATERIALS)s GRAIN
BOUNDARIES# STRESS CORROSION (U)
IDENTIFIERS: *ANNOUNCEMENT BULLETINS (U)

CONTENTS: UNIDIRECTIONALLY SOLIDIFIED WROUGHT
STEEL APAORI TEMPER EMBRITTLEMENT OF ALLOY STEELSI
THERMAL GRAIN REFINEMENT OF ISNI (300)
MARAGING STEELI INCLUSIONS :N HIGH-STRENGTH STEELI
EUROPEAN LITERATURE SURVEY6 TEMPER EMBRITTLEMENT
OF ALLOY STEELS1 T (U)
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AD-8S59 713 11/6 20/12 13/8
AIR FORCE INST OF TECH WRIGHT-PATTERSON AFB OHIO SCHOOL OF
ENGINEERING

THE INFLUENCE OF BETA PROCESSING VARIABLES
ON THE MICROSTRUCTURE OF THE TITANIUM 6AL-qV
ALLOY. IU)

DESCRIPTIVE NOTE: MASTER'S THESIS.
JUN 69 lOBP ADINOLFPIJERRY Do , JRI

REPT* NO* GAW/MC/6901

UNCLASSIFIED REPORT

DESCRIPTORS:, ('TITANIUM ALLOYS, MICROSTRUCTURE),
FORGINt' GRAIN STRUCTURESIMETALLURGY)o
ALUMINUM ALLOYS, VANADIUM ALLOYS, GRAIN SIZE*
DEFORMATION, TEMPERATURE, COOLING,
QUENCHINGICOOLING) (U)
IDENTIFIERS; TITANIUM ALLOY 6AL #V$ BETA
FORGING _.U)

AN OPEN DIEt 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 TI 6AL-qV, EMPHASIS WAS
PLACED ON OBTAINING THE FINEST WROUGHT BETA STRUCTURE
AND/OR FINEST RECRYSTALLIZED BETA GRAIN SIZE. BOTH
MACROSTRUCTURES AND MICROSTRUCTURES WERE PREPARED AND
OBSERVED OPTICALLY. IT WAS FOUND THAT THE FINEST
WROUGHT STRUCTURE WAS OBTAINED BY 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) (U)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOHCI

AD-864 122 11/6 20/2
MARTIN MARIETTA CORP ORLANDO FLA ORLANDO DIV

RESEARCH ON DEFORMATION AND POSSIBLE
STRENGTHENING MECHANISMS FOR SOLID SOLUTION
PHASES OF TITANIUM* (Ul

DESCRIPTIVE NOTE: FINAL REPT. 1 JUN 66"31 4UL 69,
DEC 69 76P CASSTHOMAS Re ISPENCER9

WILLIAM Re I
REPT. NO. OR-10257
CONTRACT: AF 33(6151-3863
PROJI AF-73S1
TASK: 736103

MONITOR: AFML TR-69-293

UNCLASSIFIED REPORT

DESCRIPTORS: 10TITANIUM ALLOYS. *GRAIN
STRUCTURES(METALLURGY)Is TITANIUM* ALUMINUM
ALLOYS, SINGLE CRYSTALS, SOLID SOLUTIONS, CRYSTAL
GROWTH, DISLOCATIONS, CRYSTAL SUBSTRUCTURE,
DEFORMATION. TWINNINGICRYSTALLOGRAPHY) fU)
IDENTIFIERS: SOLID SOLUTION ALLOYS (UI

THE REPORT IS A SUMMARY OF RESEARCH ON THE GROWTH,
PERFECTION AND SLIP PROCESSES IN PURE TITANIUM AND
TITANIUM-ALUMINUM SINGLE PHASE ALLOYS. A TECHNIQUE
WAS DEVELOPED FOR THE GROWTH OF TITANIUM AND DILUTE
TITANIUM ALLOY SINGLE CRYSTALS USING AN ELECTRON-BEAM
ZONE REFINER. A DISLOCATION ETCHANT WAS
DISCOVERED, ALLOWING THE PERFECTION OF THESE CRYSTALS
OF 10 TO THE MINUS 9TH POWER/SQ CM HOWEVER,
ANNEALING THE CRYSTALS JUST BELOW THE TRANSFORMATION
TEMPERATURE FOR LONG TIMES LOWERS THE DISLOCATION
DENSITY BY TWO TO THREE ORDERS OF MAGNITUDE.
COMPRESSION SPECIMENS WERE SPARK-EROSION MACHINED
FROM SINSLE CRYSTALS, ANNEALED AND MECANNICALLY
TESTED.,A C-AXIS COMPRESSION SPECIMEN OF HIGH
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 (00011. THIS ADDITIONAL DEFORMED SYSTEM
ACCOUNTS FOR THE POLYCRYSTALLINE DUCTILITY OF ALPHA-
TITANIUM ALLOYS* AN ANALYSIS OF PLASTIC
DEFORMATION MODES IN TIAL WAS ALSO MADE.
RESULTS ON POLYCRYSTALLINE TIAL WERE IN
AGREEMENT WITH THESE PREDICTIONS. HOWEVER, SINGLE
CRYSTALS COULD NOT BE GROWN FOR DEFINITIVE
VERIFICATION OF THE HYPOTHESIZED MODES*
|AUTHOR) 203 (UI
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOHCI

AD-S67 106 11/6 19/1 13/8
ALUMINUM CO OF AMERICA NEW KENSINGTON PA ALCOA RESEARCH
LASS

FEASIBILITY STUDY FOR DEVELOPMENT OF AN
ALUMINUM ALLOY FOR FABRICATION OF SMALL
ARMS CARTRIDGE CASES. fU)

DESCRIPTIVE NOTE: FINAL REPTo 28 JUN 66-28 OCT 699
NOV 69 70P ROGERSRALPH W* o JRI

CONTRACT: OAAA2S-66-C0771

UNCLASSIFIED REPORT

DESCRIPTORS; 10CARTRIDGE CASES, SMALL ARMS
AMMUNITION), 1OALUMINUM ALLOYSs METALLOGRAPHYI,
HEAT TREATMENT, AGING(MATERIALS), DISPERSION
HARDENING* GRAIN STRUCTURES(METALLURGYls STRESS
RELIEVING, CORROSION RESISTANCE, STRESS CORROSION.
CRACKS$ HARDNESS, THERMAL STABILITY,
QUENCHING(COOLINGIo MAGNESIUM ALLOYS, MATERIAL
FORMING, FRACTOGRAPHY, ZINC ALLOYS, AGE HARDENING,
COPPER ALLOYS, STRAIN HARDENING, TENSILE
PROPERTIES, TEMPERATURE, ROLLINGIMETALLURGY),
FRACTUREIMECHANICS), YIELD POINT, TOUGHNESS,
NOTCH TOUGHNESS lU|
IDENTIFIERS: STRESS CORROSION CRACKING, ALUMINUM
ALLOY MAO?# ALUMINUM ALLOY MAOGS, ALUMINUM
ALLOY MA09o ALUMINUM ALLOY MAO5, ALUMINUM
ALLOY MAO6 lui

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 SENSITIVITY* ALTHOUGH NONE OF THE ALLOYS
ACHIEVED THE TARGET STRENGTH-TOUGHNESS CRITERIA, TWO
COMPOSITIONS WERE SUPERIOR TO CONVENTIONAL ALLOYS IN
THIS RESPECT. THESE WERE NOMINALLY AL-S ZN-294
MG-I2 CU-,1S CR (MAOT| AND AL-So9 ZN-
2o4 CU-2.2 MG-o3 MN lMAOGIo ONE STRAIN-
HARDENABLE ALLOY, AL-Tel MG-I MN-91 CR
(MA09) WAS INC;.UDED IN THE EVALUATION AND
DISPLAYED GOOD NOTCH TOUGHNESS AND MODERATE
RESISTANCE TO CRACK GROWTH BUT AT A RELATIVELY LOW
STRENGTH LEVEL COMPARED TO THE HEAT-TREATABLE ALLOYS*
ELECTRON METALLOGRAPHY AND fRACTOGRAPHY SHOWED
FRACTURE TOUGHNESS TO DEPEND UPON THE RELATIVE
PROPORTIONS OF FRACTURE PATH THAT WERE INTERGRANULAR
OR TRANSGRANULAR AND, HENCE, UPON RELATIVE STRENGTHS
OF GRAIN INTERIORS AND BOUNDARIES. 40U
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AD-873 261 11/6

REYNOLDS METALS CO RICHMOND VA METALLURGICAL RESEARCH
DIV

HIGH STRENGTH ALUMINUM ALLOY
DEVELOPMENT* fUl

DESCRIPTIVE NOTE: ANNUAL SUMMARY TECHNICAL REPT. I JUN
69-31 MAY 70,

AUG 70 77P THOMPSONDAVID S. ILEVY#
SANDER As I

CONTRACT: F3361S-69-C-1643
PROJ: AF-73SI
TASK: 735105
MONITOR: AFML TR-70-171

UNCLASSIFIED REPORT

DESCRIPTORS: (*ALUMINUM ALLOYS, MECHANICAL
PROPERTIES), QUENCHING(COOLING),
FRACTURE(MECHANICS1, STRESS CORROSION, TENSILE
PROPERTIES, FORGING, METAL PLATES,
MICROSTRUCTURE IU)

THE STUDY ATTEMPTS TO PRODUCE AN ALLOY SUITABLE FOR
3 IN. PLATE OR AN 6 IN THICK FORGING POSSESSING
DEFINITE STRENGTH, STRESS CORROSIONt FRACTURE
TOUGHNESS, AND FATIGUE PROPERTIES. VARIOUS QUENCHES
WERE USED ON 1 IN PLATE TO SIMULATE QUENCHING THESE
PRODUCTS. A SINGLE COMPOSITION OF 6.7SS ZN,
2.51 MG, 1.21 CU WAS CHOSEN AND BOTH THE MINOR
ADDITION ELEMENTS (ZR, CR, AND MN) AND THE
AGING PRACTICES WERE VARIED. (AUTHOR) (U)
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AD-673 532 11/6 II/t
UNITED AIRCRAFT CORP EAST HARTFORD CONN RESEARCH LABS

INVESTIGATION TO DEVELOP A HIGH STRENGTH

EUTECTIC ALLOY WITH CONTROLLED
MICROSTRUCTURE. IU)

DESCRIPTIVE NOTE: FINAL REPT. I AUG 69-31 JUL 70o
JUL 70 89P THOMPSONEARL Re IGEORGE,

FREDERICK 0. lKRAFTEDWIN He I
REPT. NO@ UACRL'J910868"4

CONTRACT: N00019-70-C-00S2

UNCLASSIFIED REPORT

DESCRIPTORS: (*NICKEL ALLOYS, EUTECTICS),
(*EUTECTICS, COMPOSITE MATERIALS), ALUMINUM
ALLOYS, NIOBIUM ALLOYS, INTERMETALLIC COMPOUNDS*
HICROSTRUCTURE, FREEZING@ FATIGUE(NECHANICS),
PHASE STUDIES, HEAT-RESISTANT METALS + ALLOYS |Ul
IDENTIFIERS: SUPERALLOYS, EUTECTIC COMPOSITES.
DIRECTIONALLY SOLIDIFIED EUTECTICS (U)

THE NI3AL (GAMMA') - NI3CB (DELTA)
EUTECTIC ALLOY WAS DIRECTIONALLY SOLIDIFIED IN A
PLANE FRONT MANNER AT RATLS VARYING FROM 03 TO 10.6
CPH, THE LAMELLAR SPACING WHICH DECREASED WITH
INCREASING RATE AFFECTED THE STRENGTH OF THE EUTECTIC
ACCORDING TO A HALL-PETCH CORRELATION. BY
DECREASING THE SPACING BY A FACTOR OF 4,7, THE
TENSILE STRENGTH WAS INCREASED BY 35 PERCENT AT ROOm
TEMPERATURE AND BY 100 PERCENT AT 2000F. THE
EUTECTIC GROWN AT 10.6 CPH POSSESSED THE PHENOMENAL
STRENGTH OF 14OO0O PSI AT 2IOOF, 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
PROPAGATION. THERMAL FATIGUE TESTS CONDUCTED ON THE
DIRECTIONALLY SOLIDIFIED EUTECTIC SHOWED NO ADVERSE
EFFECT DUE TO THE DIFFERENCES IN THERMAL EXPANSION OF
THE PHASES. QUENCHING THE EUTECTIC PRODUCED A RES
DUAL TENSILE STRESS IN THE GAMMA' WHICH LOWERED THE
PROPORTIONAL LIMIT OF THE COMPOSITE* STUDIES OF THE
STRENGTH ANISOTROPY SHOWED THAT THE STRENGTH IS
DECREASED IN DIRECTIONS NONPARALLEL TO THE GROWTH
AXIS WITH BRITTLE BEHAVIOR AT ROOM TEMPERATURE AND
DUCTILE BEHAVIOR AT 2OOOF. I,UTHOR) (U)
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AD-875 640 11/6 13/8
BATTELLE MEMORIAL INST COLUMBUS OHIO DEFENSE METALS
INFORMATION CENTER

REVIEW OF RECENT DEVELOPMENTS@ ALUMINUM AND

MAGNESIUM, (U

OCT 70 6P WILLIAMSDe No I

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: 16ALUMINUM ALLOYS, REVIEWS),
(*MAGNESIUM ALLOYS, REVIEWS), PROPELLANT TANKS,
CASTING, ZINC ALLOYSo CORROSION RESISTANCEo HEAT
TREATMENT, STRAIN(MECHANICS)s POWDER METALLURGY,
CASTING ALLOYS, COPPER ALLOYS fU)
IDENTIFIERS: ANNOUNCEMENT BULLETINS (U)

CONTENTS: PROPELLANT TANK FABRICATED FROM 2021
ALLOYS IMPROVED PROPERTIES BY CONTROLLED
SOLIDIFICATIONS FINISHING TECHNIQUES FOR MAGNESIUMI
IMPROVING STRESS-CORROSION RESISTANCE OF HIGH-
STRENGTH ALUMINUM-ZINC-MAGNESIUM ALLOYSI REDUCING
QUENCH SENSITIVITY OF HIGH-STRENGTH ALUMINUM-ZINC-
MAGNESIUM ALLOYSI EFFECTS OF SMALL AMOUNTS OF
STRAIN ON THE PROPERTIES OF 202q ALLOYS HIGH-
STRENGTH ALUMINUM-ZINC-MAGNESIUM ALLOYS PREPARED BY
POWDER METALLURGY PROCESSING1 ADDITIONAL DATA ON
KO-I ALUMINUM-COPPER CASTING ALLOY$ AND PROGRESS
IN THE DEVELOPMENT OF WROUGHT ALUMINUM ALLOYS. (U)
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AD-BBS 271 11/6
WESTINGHOUSE ELECTRIC CORP PITTSBURGH PA ASTRONUCLEAR
LAB

THE RELATIONSHIP OF MICROSTRUCTURE AND
MECHANICAL PROPERTIES OF EXTRUDED TITANIUM
ALLOY BARS TO THE PRIOR DEFORMATION
PROCESSING HISTORY. (U)

DESCRIPTIVE NOTE: TECHNICAL REPT. 17 NOV 66-15 JUL 70,
APR 71 92P GURNEYFRED Jo IMALEsALAN

To ;

CONTRACT: F33615-69-C-1198
PROJ: AF-73SI
TASK: 735108
MONITOR: AFML TR-71-28

UNCLASSIFIED REPORT

DESCRIPTORS: (*TITANIUM ALLOYS, *MICROSTRUCTUREIo
loEXTRUSION, TITANIUM ALLOYSI, MECHANICAL
PROPERTIES, HEAT TREATMENT, SHEAR STRESSES,
COOLING, ALUMINUM ALLOYS (U)
IDENTIFIERS: TITANIUM ALLOY SAL 2*SSN#
TITANIUM ALLOY 6AL 4V9 TITANIUM ALLOY SAL
11CR 13V IU)

THE INTER-RELATION OF EXTRUSION PROCESS VARIABLES
WITH MECHANICAL PROPERTIES AND MICROSTRUCTURE IS
ANALYZED FOR THREE TITANIUM ALLOYS |TI-SAL-
2*SSNi TI-6AL-'V AND TI-13V-I|CR-
3ALlo 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 ACHIEVED IN ALPHA AND ALPHA-
BETA TITANIUM ALLOYS BY PROCCSSING THEN IN THE BETA
TEMPERATURE RANGE. RESULTAN'T METALLURGICAL
STRUCTURES AND MECHANICAL PROPERTIES IROOM
TEMPERATURE TENSILE AND CHARPY V NOTCH IMPACT)
ARE FOUND TO NOT BE SIGNIFICANTLY AFFECTED BY PROCESS
VARIABLES OTHER THAN PREHEAT TEMPERATURE AND PRODUCT
COOLING RATE. IN ALPHA AND ALPHA-BETA ALLOYS, THE
ROOM TEMPERATURE STRENGTH PROPERTIES OF BETA
PROCESSED AND WATER QUENCHED PRODUCT IS SIGNIFICANTLY
IMPROVED OVER THOSE OF BETA PROCESSED AND AIR COOLED
PRODUCT AND SOMEWHAT IMPROVED OVER THOSE FOR ALPHAm
BETA PROCESSED FOLLOWED BY EITHER AIR COOLING OR
WATER QUENCHING*
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CORPORATE AUTHOR -MONITORING AGENCY

*AEROJET-SENERAL CORnP AZUSA CALIF 1AFML-TR-6S-2-PT-I-vOL-tiI
* * SAD-8IG 149

OqI'4 01 9
STRESS-CORROSION CRACKIG OF *AERONAUTICAL SYSTEMS DIV WRIGHT-

HIGH-STREN6TH ALLOYS. PATTERSON APB OHIO
AD-4Os 898 e0 0

ASD-TORG2 let
*AEROJET-GENERAL CORP SACRAMENTO INVESTIGATION OF THE EFFECT OF

CALIF ULTRA-RAPID GUENCHING ON METALLIC
* 0 0SYSTEMS. INCLUDING BERYLLIUM ALLOYS

TERNARY PHASE*EQUILIBRIA IN AO-281409O
TRANSITION METAL-BORON-CARSON-000
SILICON SYSTEMS. ART lit TERNARY ASD-TDRG2 329
SYSTEMS. VOL. I* TAHMF-C SYSTEM. a STUDY Of QUENCH HARDENING IN
1AFML-TR-6-2-PT-2-VOL-1) PLATINUM AND GOLD

AD-470 827 AO-282 036

*AEROJETGENERNAL CORP SACRAMENTO ASD-TOR63 309 P1
CALIF MATERIALS RESEARCH LAB PEST REACTIONS IN INTERMETALLIC

0 0 0 COMPOUNDS# to GRAIN BOUNDARY
TERNARY PHASE EQUILIBRIA IN HARDENING IN NtGA.

TRANSITION METAL-BORON-CARSON- AO-406 821
SILICON SYSTEMS. PART I. RELATED 0*

BINARY SYSTEMS. VOLUME VIII. ZR-a TOR62 329
SYSTEM. A STUDY OF QUENCH HARDENING IN
1AFML-TR-4S52-PT-1-VOL-8) PLATINUM AND GOLD

AD-q8O 9q99 (ASO-TOR62 391
* 0 6AD-282 $36

TERNARY PHASE*EQUILIBRIA IN
TRANSITION METAL-BORON-CARBON- *AEROSPACE CORP EL. SEGUNDO CALIF LAB
SILICON SYSTEMS. PART Ile TERNARY OPERATIONS
SYSTEMS. VOLU4E No THE ZR-SI-C. e
HF-SI-C. ZR-SI-9. AND HF-SI-b TR-017212250-101-3
SYSTEMS. THE EFFECT Of MICROSTRUCTURE ON
(AFML-TR-6S-2-PT-2-VOL-101 FATIGUE CRACK PROPAGATION IN TI-6AL-

AD-489 7S2 &V-2SN ALLOY.
* o oISAMSO-TR-71-2AG)

TERNARY PHASE*EQUILIBRIA IN Ao-733 33S
TRANSITION METAL-BORON-CARBON-
SILICON SYSTEMS* PART lie TERNARY *AIROSPACE RESIARC14 LADS WRIGHT-
SYSTEMS. VOLUME XIII. PHASE PATTERSON AFII OHIO
DIAGRAMS OF THE SYSTEMS TI-B-C. ZR-0
6-Ce AND H4F-B-C. ARL-63 104
IAFML-TR-G5-2-PT-2-VOL-131 A STUDY OF THE TI-ZR-O SYSTEM.

AD-803 270 AO-410 593

TERNARY PHASE*EQUILIBRIA IN eDAIN FORCE INST Of TECH WRIGHT-
TRANSITION METAL-BORON-CARBON- PATTERSON API OHIO SCHOOL OF
SILICON SYSTEMS. PART 1. RELATED ENGINEERING
BINARY SYSTEMS. VOLUM4E Xl. FINAL00
REPORT ON THE MO-C SYSTEM. GAW/MC/69-I
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UNCLASSIFIED
ANN-AIR

THE INFLUENCE OF OETA DIAGRAMS Or THE SYSTEMS TI-B-C. ZR-
PROCESSING VARIABLES ON THE B-C. AND NF*B-Co
mIcRASTRUCTURE OF THE TITANIUM &AL- AD-803 2,0
%V ALLOY.

AD-8S9 713 Af"L-TR-69'76PT-2
DYNAMIC BEHAVIOR Or METALS

*AIR FORCE MATERIALS LAB WRIGHT- UNDER TENSILE IMPACT* PART It
PATTERSON Ar. OHIO ANNEALED AND COLD WORKED MATERIALS.

s 0 AODSS7 984
AFML-TDR6% 13 '
FQUILIsRNUm SOLUTIONS OF AfNL-TR69-141

NITROGEN IN COLUMBIUM-BASE ALLOYS* DESIGN ALLOWABLES FOR TITANIUM
40-602 829 ALLOYS*

* 0 0AOSIT1 SOT
AFML-T-6 2-PT-1I-VOL-a

TERNARY PHASE EQUILIBRIA IN AFML-TR-69-Z93*
TRANSITION METAL-BORON-CARBON- RESEARCH Z# DEFORMATION ANf)
SILNCCN SYSTEMS* PART I. RELATED POSSIBLE STRENGTHENING MECHANISMS
BINARY SYSTEMS* VOLUME Vill*. ZR-n FOR SOLID SOLUTION PHASES Of
SYSTCM. TITANIUM.

AD-480 949 AD-064 122

AFMLTR-62 PY-1-VOL-11I AFML-T-70.I7I*
TCRNARY PHASE EQUILIBRIA IN HIGH STRENGTH ALUMINUM ALLOY

TRANSITION METAL-BORON-CARBON- DEVELOPMENT.
SILICON SYSTEMS. PART I* RELATED AD-873 261
BINARY SYSTEMS. VOLUME XI. FINAL S
REPORT ON THE MO-C SYSTEM- AFML-TR-7O-312

AD-816 189 IMPROVED PROPERTIES OF TI-6AI-
* * * V-ZSN THROUGH 041CRO-STPUCTURE

4FML-TR-66-2-PT-2-VOL-I MO0DIFICATION.
TERNARY PHASE EQUILIBRIA IN A0-723 636

TRANSITION METAL-BORON-CARSON- 0 0 0
SILICION SYSTEMS. ART it. TERNARY APHL-TR-71-25
SYSTEMS# VOL. I* TA-Hr-c SYSTEM. THE RELATIONSHIP Of

AD-o7O 827 MICROSTRUCTURE AND MECHANICAL
* a *PROPERTIES OF EXTRUDED TITANIUM

AFML-TR-65 2-PT-2-VOL-IO ALLOY BARS To THE PRIOR DEFORMATION
TERNARY PHASE EQUILIBRIA IN PROCESSING HISTORY.

TRANSITION METAL-BORON-CARSON- ADSSIs 2T1
SILICON SYSTEMS. PART If* TERNARY 0 0 0
SYSTEMS. VOLUME X. THE ZR-SI-C. AFML-TR-71-68
Hr-SI-C. ZR-SI-B. AND Hr-SI-S FATIGUE STUDY OF QUIENC14EO AL-
SYSTEMS. 6.1 AT I ZNt ALLOY@

AD-469 ?S2 AD-72A SIZ

ArML-TR-6S52-P-2-VOL-13 AFNL-TR-?1-S1
TENNARY PHASE EQUILIBRIA IN MECHANISMS Or FATIGUE IN MILL-

TRANSITION METAL-BORON-CARSON- ANNEALED Tt-&AL-RV AT ROOM
SILICON SYSTEMS. PART It# TERNARY TEM4PERATURE AND 600F.
SYSTEMS. VOLUME XIII. PHASE AD-7i8 239
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UNCLASSIFIED
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0 * *IRON-GALLIUM ALLOYS.
AFML-TR-71-10q A-6S3 30q
AN INVESTIGATIOP OF VERY-HIGH-

SPFED-DROP-IMPINGEMENT EROSION OF AFOSR-67-1237
1100 ALUINUM. SUPERCONDUCTING TRANSITIONS IN

AD-TiS 6sq SODY-CENTERED CUBIC THALLIUN-INOUM
* 0 *ALLOYS$

AFML-TR-73-34 AD-S3 098
COMPARISON OF ALUMINUM ALLOY '

700. 70q9. NASZ. AND 717S-TT36 Olt AFOSR-46-0806
FORGIN5G. EFFECT Of 1EAT TREATMENT ON THE

AD-16A 320 RESISTIVITY of sTA-u&SS,
AD-668 06

*&in FORCE OFFICE OF SCIENTIPIC . 0

RESEARCH ARLINGTON VA AFOSR-41-]18
* 0 * NEAT TREATMENT EFFECTS ON SOME

AFOSR-AS-QO5O PHYSICAL PROPERTIES OF METALLIC
DIFFUSION IN METALS AT ULTRA- SINGLE CRYSTALS.

HIGH PRESSURES. Ao-670 931
AD-614 039 @00

* . 0 AFOSR-69-OS20TR

AFOSR-AS-1802 NUCLEAR MAGNETIC RESONANCE IN
PLASMA JET CHE"ISTRY. THALLIUN DORATE GLASSES. 1. THE

AO-625 591 TNALLIUM-20S CHEMICAL SHIFT.
a a . AD-463 90S

AFOSR-66-1601 000

AN INTERNAL FRICTION STUDY Or AFOSR-49-17TR

VAcANCIES IN A QUENCHNE AU-NI SOLID THE DEFECT STRUCTURE Or IRON
SOLUTION* OXIDES
Ao&ql 764 A0-691 S29

D0e. O00

AFOSR-66-2150 AFOSR-4642
EXPERIMENTAL CONFIRMATION Of IMPERFECTIONS IN METALS.

MAJOR CHANGE OF DEFECT TYPE WITH AO-qO4 483
TEMPERATURE AND COMPOSITION IN
IONIC SOLIDS$ *ALSERTA UNIV EONONTON

AD-643 452 0 0 0

* * 0 TRANSFORMATIONS IN FEoCR
AFOSR-67-1010 ALLOYS.
MAGNETIC PROPERTIES OF AD-634 220

SUPERCONDUCTING NO-RE ALLOYS.
AD-65? 132 *ALCOA RESEARCH LAOS ALUMINUN CO OF

* 0 * AMERICA MEW UENSINGTON PA

AFOSR-67-1091 0 0 0
THE ROLE OF IMPERFECTION i3-6S-APSf95.SCT-2

CHFMISTRY IN THE CHARACTERIZA71ON DEVELOPMENT Of ALUMINUM-BASE
OF "ATERIALS. ALLOYS-SECTION Ito

A0-652 100 AD-479 783

AFOSR-67-1224 OALUMINUM CO OF AMERICA NEW

LATTICE PARAMETERS OF IRON-RICH KENSINGTON PA ALCOA RESEARCH LADS
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ALU-ARM

INVESTIGATION TO DEVELOP A HIGH FsTCHyT181-3670

STRENGTH STRESS-cORROSION RESISTANT CHANGE IN PROPCQTIES DURING

NAVAL AIRCRAFT ALUMINUM ALLOY AGING OF ALUMINUM ALLOTS

AO-?20 396 IZAKONOMERMOSIT INE1ENIYA SVOISTYV
* . * Pot sTfREII ALTURIWIuVvKm

FEASISILITY STUDY FOR SPLAVOVI.

DEVELOPMENT OF AN Al.UMINUM ALLOY AO-713 921

FOR FABRICATION OF SMALL ARMS 0 0 0

CARTRIDGE CASES- FSTCHT--2-23?O70

ADSo67 104 EFFECT OF COMBINED DEFORMATION

* a *AND HEAT TREATMENT ON PROPERTIES OF

13-AX202 ALUMINUM ALLOYS IVLNVANIE
FEASIBILITY STUDY FOR SOVNESNCHENNOI DEFORNMATSIONHO-

DEVELOPMENT OF A% ALUMINUM ALLOY TERMICHESKOI ONAOOTKI "A SVOISTVA

FOR FABRICATION Of SMALL ARMS ALTUNINIEVYKN SPLAVOVI.

CARTRIDGE CASESe A0-713 979
AD-749 SO& * 0 0

FSTC-HT-23-2qow70
*ALUNINUM CO OF AMERICA NEW STRENGTHENING Of MAGNESIUM

KENSINGTON PA ALCOA RESEARCH LASS ALLOYS RICH IN ALUMINUM BY COMBIMED
0 * 0 ACTION OF PLASTIC DEFORMATION AND

COMPARISON OF-ALUMINUM ALLOY NEAT TREATMENT IUPROCNENIE
70S0, 7049# MAS2s AN0 717S-T736 DIE MAGNIEVYKH SPLAVOVs SOGATY"

FORGINGS, ALUMINIEM PUTEM SOVM9STNOGO
IAFML-TR-73-341 VODEISTVIYA PLASTICHESKOI

AO-766 32. oEFORMATS1I I TERMICHESKOt

OBRABOTKII,
*ARCOS CORP PHILACELPHIA PA AO-7q Ito

DEVELOPING A :EAT-TREATABLE MY- *ARMY MATERIALS AND MECHANICS RESEARCH
O WELDING ELECTRODE. CENTER WATERTOWN HASS

A0-726 7S9 0
AHMRCoC*69-OI IF

*ARIZONA UNIV TUCSON UNIDIRECTIONALLY SOLIDIFIED
* a 0 WROUGHT STEEL ARMOR.

IMPERFECTIONS IN METALS. AD-&&S 00
|AFOSm-46q2) 0 * 0

AD-408 403 ANMRC-CM69-ISIF)
MICROSTRUCTURAL-NECHANICAL

'ARMY FOREIGN SCIENCE AND TECHNOLOGY PROPERTY RELATIONSHIPS IN HIGH

CENTER CHARLOTTESVILLE VA STRENGTH CAST STgELS.
a 0 0 DO-723 990

FSTC-HT-23-992-70
MEAT AND MECHANICAL TREATMENT ANNRCCRG69*IOf

Of TITANIUM AND ITS ALLOYS ICHAPTER EFFECT OF ALLOYING ELEMENTS ON

SII TEMPERED MARTENSITE EMSRITTLEREMT

AD-722 622 AND FRACTURE TOUGHNESS OF LOW ALLOY
HIGH STRENGTH STEELS*

&ARMY FOREIGN SCIENCE AND TECHNOLOGY Ao-715 041
CENTER WASHINGTON D C
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AMMRC-CR-69. 19 AMRA-CR63 09 I
IMPROVED PROCESSING PROCEZ;URES INVESTIGATION or SCn.AOIFICA1ION

FOR NEA7-TREATASLE DUAL-HIRDNESS OF* HiGH STRENGTH1 STEEL CASTINGS.
STFEL ARMOR. A0-432 999

AD0499 4I9
* a* ARNY RESEARCH OFFICE DURH4AP N C

AMMRC-CR70-6 00
MANUFACTURING MElmoost ANfl ARO-1540 6

PHYSICAL PROPENTIES or RESEARCH AND DEVELOPMENT WITH
DIRECTIONALLY SOLIDIFIED 48 IN. X RESPECT TO NEAT TRANSFER IN
60 100. X q IN* AND 5 IN* THICK CAST QUENCHING*
STEEL PLATES* AD-281 659

40-716 3689.
* a *AROD-3369:4

AmmRC-CTR-73-239 VACANCY ANNEALING IN THREE
AN INVESTIGATION OF DIFFERENT EXPERIMENTS IN GOLD-

M4ETALLURGICAL FACTORS WHICH AFFECT A0-666 672
FRACTURE TOUGHNESS OF ULTRA-HIGH
STRENGTH STEELS. AROD-4975:3

AD-767 270 SPINODAL DECONPOSITION DURING
0 & 6 CONTINUOUS COOLING,

ANMRC-CTR-73-2a A0-643 302
PHYSICAL METALLURGY BASIS FOR

ACHIEVING 300-KSI ST'RENGTH IN AROD-SOIOIIO
TRANSAGE TITANIUM ALLOYS* DIE KOBALTECKE I"

&0-766 214 OREISTOFrSYSTEM KOSALT-MOLYGOAN-
* * * ORt (COBALT IN THE TERNARY SYSTEM

ANMRC-TR-69-03 COBALT - 14UYBDENUM-SOR0NI,
FRACTURE SURFACE TOPOGRAPHY AND AD-6RA 10q

TOUGHNESS OF 43410 STEEL.
AD6SS 636 AROO-SNOV!2-MC

* # * NON-EQUILISRIUN EFFECT
AMMRC-TR71.48 STRUCTURES PRODUCED BY DRASTIC

FACTORS INFLUENCING THE QUENCH1t46 FROM THE LIQUID STATE.
STRENGTH DIFFERENTIAL OF HIGH AO-88s 721
STRENGTH STEELS*. 90

AD-73S 314 kROO-SS33I3-MC
SeeINFLUENCE Of DEFORMATION ON THE

ANMRC-T-71-50 TEMPER104G Of 1045 MARTENSITE,
HARDNESS AND MICROSTRUCTURE OF A0-70S #.a

PARTIALLY AUSTERITIZED 43VX STEEL. 0 0
AG-739 906 AR00-SS33:6

* C STHE DEFORMATION OF MARTENSITE.
AMMRC-TR-72-39 AD-696 503

THERMAL EMBRITTLEMENT OF 9340 00
STEEL-* AROD-7509 I3-NC

A0-763 900 FATIGUE HARDENING IN ANNEALED
AND DEFORMED ALUMINUM AND COPPER,

6ARNY MATERIALS RESEARCH AGENCY A0-716 076
WATERTOWN MASS

* a aAROD-8016:1-MC
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RELATION RETWEEN K SUB IC AND 00
MICROSCOPIC STRENGTH FOR LOW ALLOY THE EFFECT or THICKNESS AND
STFELS. TEMPERING TEMPERA TUNE ON FRACTURE

AD-697 196 APPEARANCE TRANSITION TEPPERA TUNE
* 0 SAND CRITICAL FRACTURE TOUGHNESS Of

&POD-sISAi:7-MC NIGH STRENGTH SHEET STEEL-PART I-
IMPURITY CoRRENTS GENERATED BY ADO4II 763

VACANCY CURRENTS IN M4ETALS,
*0-79 4991 011ATTELLE MEMORIAL INST COLUMBUS OHIO

AR0D-8253 37-Nc EFFECT Of FLAME AND M4ECHANICAL
EXTENSION OF SOLID SOLUBILITY STRAIGHTENING ON MATERIAL

DURING MASSIVE TRANSFORMATIONS. PROPERTIES OF WE;.DMENTSs
AD-749 4987 (SSC-2071

* * 0AD-710 521
AROD-OS7I :2-Nc
PRECIPITATION IN LIQUID- *BATTELLE MEMORIAL INST COLUMBUS OHIO0

QUENCHED AL-BASE Sit.
AD-76S 108 STRUCTURAL CHANGES IN NIS"-

46 * STRENGTH STEEL ASSOCIATED WITH

APOO-S571:3-MC STRESS CORROSION AND ITS
PHASE DECOMPOSITION OF LIQUID- RELATIONSHIP TO DELAYED FAILURE.

QUENCHED AL-28 AT .5 ZN. AD-617 76S
AD76 13 a * *S0 ATTELLE MEMORIAL INST COLUMBUS OHIO
kpoo-es91:3-mC COLUMBUS LAS
SUPERLATTICE FORMATION IN THE 00

NI-CO SYSTEM. MECHANICAL-PROPERTY DATA 30DM
AD-765 1191 STEELt QUENCH AND0 TEPERED

0 *1* FORGING.
AROD-87SI.19-MC AD-700 072
SPINODAL DECOMPOSITION IN* 0

LIGUID-QUENCHED-AL-22 AT o% ZN, HNECHANICAL-PROPERTY DATA 38-6-
AD-765 139 44 TITANIUM ALLOYI AGED FORGING.

0 AD0?IS 677
AROD-912112-MC
THE DEVELOPMENT OF MARTENSITIC OSATTELLE MEMORIAL INST COLUMBUS OHIO

mICROSTRUCTURE AND MICROCRACKING IN DEFENSE METALS INFORMATION CENTER
AN FE-1.SAC ALLOY,

A0-767 979 REVIEW Of RECENT DEVELOPMENTS.
MECHANICAL PROPERTIES Of METALS*

*ARMY WEAPONS COMMAND ROCK ISLAND ILL AD-73q II&
WEAPONS LAS 50 0

* 0 0REVIEW Of RECENT DEVELOPMENTS.
SWERR-TR-72-6 HISH-STRENGTH STEELS.
EFFECT OF STRAIN RATE ON THE AD-ISO 363

MECHANICAL PROPERTIES OF CR-MO-V**
STEEL AT ELEVATED TEMPEAiATURES. REVIEW Of RECENT DEVELOP1MENTS.
40-739 S14 ALUMINUM AND MASNESIUM.

AD-875 S40
OAUSURN RESEARCH FOUNIATIOH ALA
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*BOEING CO PHILADELPHIA PA VERTOL *BRIGHAN YOUNG UNIV PROVO UTAH DEPT
DIV OF PHYSICS

08-21l6 -I DIFFUSION IN METALS AT ULTRA-
TENSILE PROPERTIES OF T1 7AL" HIGH PRESSURES*

q~o HEAVY-SECTIO FORGIVGSs IA&OSR-6S-Osisa
AO-691 798 AD-Aiq 039

*BOEING CO RENTON WASH COMMERCIAL *CALIFORNIA INST OF TECH PASADENA W N
AIRPLANE GROUP KECK LAS OF ENSINEERINS MATERIALS

000 00*

D6-2q466 DEFECTS IN ALUMINUM QUENCHED

USC OF PRECRACKED SPECINENS IN FROM THE LIQUID STATE#
STRESS-CORROSION TESTING OF NIGH- AD-409 729
STRENGTH ALUMINUM ALLOYS,

AD-70
9 

047 TR7
* 0 0 RAPID QUENCHING OF LIQUID

06-24467 ALLOYS
USE OF PRECRACKEO SPECIMENS IN AD-282 362

SELECTING HEAT TREATMENTS FOR
STRESS-CORROSION RESISTANCE IN HIGH- *CALIFORNIA UNIV BERKELEY LAWRENCE

STRENGTH ALUMINUM ALLOYS, BERKELEY LAD
AD-709 oq3

' * • LOL-147q
D-24469 AN INVESTIGATION OF
EFFECTS OF RESIDUAL STRESSES OH METALLURGICAL FACIORS WHICH AFFECT

STRESS-CORROSION CRACK GROWTH RATES FRACTURE TOUGHNESS OF ULTRA-NIG%

IN ALUMINUM ALLOYS. STRENGTH STEELS.

AD-70
9 

0S1 (AMRCCTR-73o24
* * . A0-767 270

D6-24473

EFFECT OF QUENCHING RATE ON *CALIFORNIA UNIV LOS ANGELES SCHOOL
STRESS-CORROSION CRACK GROWTH RATES OF ENGINEERING AND APPLIED SCIENCE
IN 2024-TM ALUHINUm,

AO-709 OSO TR-I
RELATION BETWEEN K SUB IC AND

'SOEING SCIENTIFIC RESEARCH LASS MICROSCOPIC STRENGTH FOR LOW ALLOY
SEATTLE WASH STEELS-

* 0 0 IAROD-BOI4tI-CI
I 82 0261 AD-691 IqS
THE MARTENSITIC TRANSFORHATION * *

IN AN IRON : 16.5 PERCENT CHROMIUM UCLA-69-54
: q. PERCENT NICKEL ALLOY, RELATION BETWEEN K SUB IC AND

AD-423 736 MICROSCOPIC STRENGTH FOR LOW ALLOY
* ' * STEELS.

D0-S2-D%02 (AROD-016:1-mC)
PHASE TRANSFORMATIONS IN THE AD-697 IS

ALLOY, TI : 6SAI : ISMO : ISV,
(IDEP-SO2@30*8OoOO-C6-o6) *CALIFORNIA UNIV SAN DIEGO LA JOLLA

AD-617 399 DEPT OF PHYSICS
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SUPERCONDUCTING TRANSITIONS IN AD-7Z3 990
BOoY-CENTERED CUBIC THALLIUM-INDIUM 0 * 0

ALLOYS- p YI
IAPOSR-67-I237) THE INFLUENCE Of STRUCTURAL

AO-.S3 08 PARAMETERS ON THE YIELD STRENGTH OF
0 * ; TEMPERED MARTNITE AND LOWER

LATTICE PARAMETERS Of IRON-RIC1 OAJNITES
IRON-GALLIUM ALLOYS, AD-710 789
IAFOqR-67-1224)

&0'653 30q *CHICAGO UNIV ILL JANES FRANCK INST

*CARNEGIE-MELLON UNIV PITTSBURGH PA NUCLEAR NAGNETIC RESONANCE IN
.0 0* THALLIUM BORATE GLASSES* I THE

rXTENSION OF SOLID SOLUBILITY TMALLIUM-205 CHEMICAL SHIFT,
DURING MASSIVE TRANSFOR"ATIONS, IArOSR-6f-OsOTro
(AROP-'823:7-MC) *0-683 905

AD?%S 487

OCLARKSON COLL OP TECHNOLOGY POTODAM
*CARNEGIE-MELLON UNIV PITTSBURGH PA N Y OEPT Of PNYSICS

DEPT Of METALLURGY AND MATERIALS 0 0 *
SCIENCE EFFECT Of HEAT TREATMENT ON THE

* * RESISTIVITY iF SETAS9RASS,
THE EFFECT OF PRIOR-AUSTEN|TE IAFOSR-6i-060I4

GRAIN-SIZE ON THE STRESS-CORROSION A0D-46 606
CRACKING SUSCEPTIBILITY OF As.1..l • * .
43q0 STEEL* HEAT TREATMENT EFFECTS ON SOme

A0-687 219 PHYSICAL PROPERTIES OF METALLIC
* * • SINGLE CRYSTALS*

CHU-O31-727-1 (AFOSR-61-1711
GRAIN BOUNDARY SEGREGATION OF 40-670 931

IMPURITIES IN METALS AND
INTEOGRANULAR ORITLE FRACTURE, OCOLUNSIA UNIV NEW YORK

*0-6eq 497 •00

1540 4
*CASE INST OF TECH CLEVELAND OHIO RESEARCH AND DEVELOPMENT WITH

0 *. RESPECT TO HEAT TRANSFER IN
TR-2 oUENCHINGo
INTERFACE NOTION IN PHASE (AROo-ISqO 61

TRANSFORMATIONS. BAINITE A-281 Sq
TRANSFORMATIONS IN HYPOEUTECTOID
STFELS, *COLUMBIA UNIV NEW YORK SCHOOL OF

AD-611 092 ENGINEERING AND APPLIED SCIENCE

*CASE WESTERN RESERVE UNIV CLEVELAND TR4
OHIO DIV OF METALLURGY AND STUOV ON YIELDING OF IRON,
MATERIALS SCIENCE A0-43S 779

00.

MICROSTRUCTURAL-MECHANICAL *COMISION NACIONAL 0[ CNERGIA ATOMICA
PROPERTY RELATIONSHIPS IN HIGH NUENOS AIRES IARG(NTINAI

STRENGTH CAST STEELS* OEPARTAHENTO DE NCTALURGIA
IANMRC-CR69-12(F)i 0

0-8
UNCLASSIFIED /ZOHCt

-p



UNCLASSIFIED
CON-ELE

POINT DEFECTS AND MECHANICAL OXYGEN ALLOYS9
PROPERTIES OF COLUNBIUN. AD-716 226

aD-42% 47S1
001PENSE DOCUMENTATION CENTER

*CONNECTICUT UNIV STORRS ALEXANDRIA VA
0 0 0 0

METALLURGICAL FACTORS DDC-TAB-70-26'I
INFLUENCING THE MAGNETIC ANALYSIS QUENCHING (COOLING)* VOLUME to
OF SURFACE 'ARDENED AND TEMPERED AD-704 O0
STEEL*

AD-422 662 *DREXEL INST Or T9CN. PHILADELPHIA PA
DEPT Of METALLURGICAL ENGINEERING

*DAVID TAYLOR MODEL &&SIN WASHINGTON' 0
D C YR-I

* . .SPHEROIDIZATION Of BINARY IRaN.
OTMS-1807 CARBON ALLOYS OVER A RANGE OF
FACTORS INFLUENCING THE FATIGUE TEMPERATURES.

LIFE OF AN MY-8O COMPOSITION STEEL AD-607 736
FULLY QUENCHED AND TEMPERED TO
VARIOUS STRENGTH LEVELS. SDU PONT DE NENOURS QC It AND CO
AD-602 07S WILMINGTON DEL PLASTICS DEPT

*0 0

*DAVID TAYLOR NODEL BASIN WASHINGTON TOUGHER WIRE JACKETS Of NYLON*
O C STRUCTURAL MECHANICS LAS AD-&S6 117

DTMS-2140 OEDGEWOOD ARSENAL NO
EFFECTS OF TEMPERING ABOVE THE 00

LOWER CRITICAL TEMPERATURE A SUB Cl EA-TR-408S
ON THE PROPERTIES 0F AN HY-8O VACUUM (OR FLUXLESS) BRAZING-
STEEL * GAS QUENCHING Or 6061 ALUMINUN

AD-629 979 ALLOY*
AD-649 313

GDAYTON UNIV OHIO RESEARCH INST *0 0
0' * EA-TR-437S

AN INVESTIGATION OF VERY-HIGH- SUCCESSFUL GAS QUENCHING Of
SPEEn-DROP-IMPINGEMENT EROSION OF 4061 ALUMINUM ALLOY.
1100 ALUMINUM. AD-706 642
IAFML-TR-71-1;41

AD-728 454 EA-TR-4482
VACUUM-BRAZING -- GAS-QUENCHING

'DEFENCE STANDARDS LABS NARIBYRNONG HISTORY# DEVELOPMENT. AND OVERALL
(AUSTRALIA I PROGRAM.

* 0 *AD-722 730
IMPROVED TECHNIQUES FOR

DETERMINING TRANSFORMATION EA-TP-46S9
TEMPERATURES DURING SIMULATED VACUUM BRAZING-GAS QUENCHING OF

WELDING CONDITIONS. CHEMICAL AND ORDNANCE MUNITIONS.
A -687 643 AD-7S9 I17

THE STRUCTURAL FEATURES OF *ELECTRONIC SYSTEMS DIV L G HANSCOM
UNDERCOOLED NICKEL AND NICKEL- FIELD MASS
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INFLUENCE OF IRON ON PHASE
ESD-YR-66-3Z3 COMPOSITION@ STRUCTURE, AND

QUENC14ABLE EFFECTS OF HIGH PROPERTIES OF A HEAT RESISTANT

PRESSURES AND TEMPERATURES ON THE NICKEL-CHRONIUN-TUNGSTEN ALLOY,
CUSIC MONOXIDE Of TITANIUM. AD-67S 367

AD-677 839 0

PTD-HT**3-l1q7-6I
OELECTRO-OPTICAL SYSTEMS INC PASADENA THE EFFECT OF ALLOYING AND NEAT

CALIF TREATMENT ON THE STRENGTH AND
* C CAVITATION RESISTANCE OF ALLOYS

TDR62 1811&SO WITH AGE-HARDENASLE "ARTENSITE.
I"VESTIGATION OF THE EFFECT OF AD-697 603

ULTAA-RAPIO QUENCHING ON METALLIC C *
SYSTFPS. INCLUDING BERYLLIUM ALLOYS FTD-HT-23e1N11706
(ASD-TDR62 181 SOME STRUCTURAL PECULIARITIES

AD-2SR 09 AND DISTINCTIVE PROPERTIES OF CAST
TITANIUM ALLOYS.

oFOREIGN TECHNOLOGY DIV WRIGHT- AD6A2 776

PATTERSON AFm OHIO g e
* . . FTO-MT-2N-25'69

FTD-HT-23-319-60 HIGH STRENGTH ALLOYS OF THE TI-
IMPACT THERMOHECHANICAL AL-MO-V SYSTEM,

QUENCHING OF ALUMINUM ALLOYS, AO-&97 S71

AD-693 S2% •
• . . FTD-T-Zq-44-71

FTD-HT-23-4q9-6$ COMPARATIVE WEAR RESISTANCE OF

STRUCTURE AND PROPERTIES OF THE DIFFUSION LAYERS.
KMN6OMVTYU (EPqRI ALLOY. A0-729 039

AD-696 301 g e
* q o FTO-MT-2*-66-69

FID-HT-23-8SV-6S WORK HARDENING OF 26KH2WGSN
CHANGE IN THE STRUCTURE OF A STEEL DURING PLASTIC DEFORMATION tM

FRACTURE AND THE IMPACT STRENGTH OF THE HARDENED STAtE,

3XI3M7rZ STEEL AS A RESULT OF o-69S O9)
OVERHEATING IN HOT WORKING UNDER C *
PRESSURE AND HEAT TREATMENT. FT0-MT-Z4-130.71

A0-493 5S CREEP LIMIT AND STRUCTURAL
* e o STABILITY OF THE PARENT METAL AND

FTD-HT-23-897-70 WELD JOINTS MADE FROM IMPROVED LOW-
EFFECT OF INTERMEDIATE ALLOY NEAT-RESISTING STEEL 12KH

ANNEALING ON THE TEXTURE OF AND ISKHIMFs
TRANSFORMER STEEL. A0-727 872

AD-723 S46 * .: FTO-RT-2R-19R-3,

FTD-HT-23-1057-68 METASTABLE PHASES IN ALLOYS OF
NOTCH SENSITIVITY AFTER VARIOUS TITANIUM. THE MECHANISM AND

METHODS OF THERMOMECHANICAL KINETICS Of THEIR FORMATION
HAROFNING OF STEEL. INETASTASILNYE FAZY V SPLAVAKH

AD-693 849 TITANA. MEKHANIZN I KINETIKA |KW
* . . OBRAZOVANIYAI%

FTD-HT-23-1062-67 AD-673 401
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* *FRANKLIN INST RESEARCH LAS
FTD-M-24-2I-6,PHILADELPHIA PA

INVESTIGATION or THE FORMATION .
OF TITANIUM AL.JMINIOE T13AL FORM A 7-62342
SOLID SOLUTION BY THE MODULUS OF NON-EQUILIBRIUM EFFECT
ELASTICITY METHOD, STRUCTURES PRODUCED BY DRASTIC

A0-?00 '2' QUENCHING FROM THE LIQUID STATE.
IAROO-S'10912.RCI

FTO-MT-24-24O-69 AD-698 721
SHORT-DURATION AND STRESS-

RUPTURE STRENGTH Or BETA-ALLOY OF F-C1669
TI-No-CR-FE-AL SYSTEM AT HI1GH A STUDY Of ALLOYING THEORY
TEMPERATURES, USING METASTABLE STRUCTURES.

AD-?On 391 AO-466 051

FTO-MT-24-282-69 *GENERAL DYNAMICS/CONVAIR SAN DIEG0
INVESTIGATION OF WEAR CALIF
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ALPHA BRASS| TRACER DIFFUSION CONTAINERS
STUDIESI ACTIVATION VOLUME OF A VACUUM IOR FLUXLESS) BRAZING-GAS
VACANCYo QUENCHING OF 6061 ALUMINUM ALLOY.*

AO-4oB q83 A0-6q9 313

PHASE STUDIES COOLING
STUDY OF THE TITANIUM-ZIRCONIUM- EVALUATION OF METHODS TO REDUCE

OXYGEN SYSTEMI REPT. FOR IS MAR 60- HAND STRAIGHTENING OF QUENCHED
30 APR 62* ALUMINUM PARTS.*

AD-qIO S93 AD-677 SS7

'ALUMINUM CORROSION
DEFORMATION APPLICATION OF POTENTIOSTATIC

MECHANISM OF SUPERPLASTICITY IN AND GALVANOSTATIC TECHNIQUES TO THE
AL-78%ZN ALLOY.* STUDY OF INTERGRANULAR CORROSION

AO-707 7qo IN HIGH STRENGTH ALUMINUM ALLOYS*
AD'q76 817

POWDER METALLURGY

STRUCTURE AND PROPERTY CONTROL DECOMPOSITION
THLUGH RAPID QUENCHING OF LIQUID REPRINTI SPINODAL DECOMPOSITION
METALS.' IN LIQUID-QUENCHED AL-22 AT 9X ZN.

AD-7q9 679 AD-765 139

QUENCHING ICOOLINGI DISPERSION HARDENING
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EFFECT OF TITANIUM ADDITION$ ON METALL@GRAPHY
THE AGING CHARACTERISTICS OF AN AL- FEASIBILITY STUDY FOR
AD-7M6 ILf$e DEVELOPMENT Of AN ALUMINUM ALLOTAD-79 191FOR FABRICATION Of SMALL ARMSREPRINT: PRECIPITATION IN CARTRIDGE cAS5s..
LIQUID-QUENCHED AL-BASE Ste A0-067 106

AO-765 100

NAVAL AIRCRAFTFATIGUCIMECNANICSI INVESTIGATION TO DEVELOP a HIGHREPRINT: FATIGUE HARDENING IN STRIENSTM STRESS-C@RROSION RESISTANTANNEALED AND DEFORMED ALUMINUM AND NAVAL AIRCRAFT ALUMINUM ALLOT..COPPERe * A-72 390
AD-716 076

FATIGUE STUDY OF QUENCHED AL-606 OPTIMIZATION.
At I N ALLOY** DEVELOPMENT OF ALUMINUM " BSlEA07t26 582 %ALLOYS*

FORGINGAD-479 703
COMPARISON OF ALUMINUM ALLOT PHASE STUDIES70S0, 7049. HASX, AND 7176-TT3A DIE THE N13AL ORDERING SYSTEM..

FORGINGS** AD-63S 697
AD-766 326 REPRINTI HETEROGENEOUS

NUCLEATION OF GAMMA-IN AL-AG AND AL-GRAIN BOUNDARIES AG(CD OR CU) ALLOYS.
AN ELECTRON MiCROPROOE ANALYSIS 40-742 030OF SOLUTE SEGREGATION NEAR GRAIN REPRINT$ PHASE DECOMPOSITION OFBOUNDARIES IN AN AL-ZN-MS ALLOT.. LIQUID-QUENCHED AL-IS AT .5 ZN.AD-722 034 AD-76S, 130

GANSTRUCTURESIME.TALLURGYI POWDER METALLURGY
TRANSMISSION ELECTRON MICROSCOPY STRUCTURE AND PROPERTY CONTROLSTUDY OF AL-zN-MG46 THROUGH RAPID QUENCHING Of LIQUIDAD-712 809 ME9TALS..
REPRINT: IMPURITY CURRENTS ADw749 679

GENERATED BY VACANCY CURRENTS IN
METALS. MUNCHINGI COOLING)AO-745 491 IMPACT TMERNOMPECNANICAL

QUENCHING Of ALUMINUM ALLOTS--HEAT TREATMENT TRANSLATION*
EFFECT Of COMBINED DEFORMATION AD-693 124AND HEAT TREATMENT ON PROPERTIES Of SUCCESSFUL GAS QUENCHING OF 6061ALUMINUM ALLOYS--TRANSLATION. ALUMINUM ALLOY.*

AD-713 979 AD-706 042

MECHANICAL PROPERTIES REVlEWS
REVIEW OF RECENT DEVELOPMENTS. REVIEW Of RECENT DEVELOPMENTS.MECHANICAL PROPERTIES Of METALS,. ALUMINUM AND MAGNESIUM*.

AD-734 116 AD4$75 540
HIGH STRENGTH ALUMINUM ALLOY

DEVELOPMENT.. STRAINIMECNANICSIAD-973 361 EXPE I MENTALLY-0ETERMINED
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PLASTIC WAVE VELOCITIES IN FULLY- -TRANSLATIO*

ANNEALED IIDOF ALUMINUM (STRIKER AO-723 646
VELOCITY at FT/SEC TO 786 FT/SECI.e

AO-717 320 *ARMOR
MANUFACTURINS METHODS

STRESS CORROSION IMPROVED PROCESSING PROCEDURES
USE OF PRECRACKED SPECIMENS IN FOR HEAT-TREATABLE DUAL-HARDNESS

SELECTING HEAT TREATMENTS FOR STEEL ARMOR**
STRESS-CORROSION RESISTANCE IN HIGH- AD-699 419
STRENGTH ALUMINUM ALLOYS..

A0-709 Oq3 *ARNOR PLATE
USE OF PRECRACKEO SPECIMENS IN CASTING

STRESS-CORROSION TESTING OF HIGH- UNIDIRECTIONALLY SOLIDIFIED
STRENGTH ALUMINUM ALLOYS,' WROUGHT STEEL ARMOR.*

AD-709 Oq7 AD-646 6o
EFFECT OF QUENCHING RATE ON

STRESS-CORROSION CRACK GROWTH RATES 'AUST9NITE
IN ZO2-Ti ALUMINUM.' MAGNETIC PROPERTIES

A0-709 010 METALLURGICAL FACTORS
EFFECTS OF RESIDUAL STRESSES ON INFLUENCING THE MAGNETIC ANALYSIS

STRESS-CORROSION CRACK GROWTH RATES OF SURFACE HARDENED AND TEMPERED
IN ALUMINUM ALLOYS.' STEEL@*

AD-?09 DII AO-qZ2 662
STRESS-CORROSION CRACKING OF AL-

ZN-G ALLOYS: THE CORROSION OBAINITE
BEHAVIOR OF GRAIN BOUNDARY TRANSFORMATIONS
CONSTITUENTS.' INTERFACE NOTION IN PHASE
AO-763 273 TRANSFORMATIONS. SAINITE

TRANSFORMATIONS IN HYPOEUTECTOtO
WATER IMPINGEMENT STEELS.

AN INVESTIGATION OF VERY-HIGH- AD-ll 092
SPEED-DROP-IMPINGEMENT EROSION OF
1100 ALUMINUM.' *BERYLLIUM

AD-728 654 BERYLLIUM: AN ANNOTATED
NIBLIOGRAPHY. JULY SEPTEMBER 1962,

WEAR RESISTANCE SUPPLEMENT I1.
INVESTIGATION OF WEAR RESISTANCE AD-NO %64

OF ALUMINUM ALLOYS V9SP VAD23 ANO
D14--TRANSLATIONo 'BERYLLIUM ALLOYS

AD-702 289 INVESTIGATION OF THE EFFECT OF
ULTRA-RAPID QUENCHING ON 6

$AMMUNITION COMPONENTS BERYLLIUM ALLOY SYSTEMS*
DISPOSAL AD-264 09

FEASIBILITY STUDY ON OD
APPLICATIONS FOR LIQUID NITROGEN. *BIBLIOGRAPHIES

AD-41B qq GUENCHINGICOOLIN6)
QUENCHING ICOOLING), VOLUME It*

OANNEALING AO-704 '00
STEEL

EFFECT OF INTERMEDIATE ANNEALING eORON
ON THE TEXTURE OF TRANSFORMER STEEL- CARBON
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TERNARY PHASE EQUILISRIA IN PNASE STUDIES
TRANSITION METAL-SORON-CARSON- .REPRINTS NARTENSITIC
SILICON SYSTEMS. PART lie TERNARY TRANSFORMATION IN A SPLAT COOLED AU-
SYSTEMS. VOLUME X9 THE ZR-SI-tC, 50 AT$ CO ALLOY*
mF-SI-Co Z-SI-B, AND hf-SI-b AD-7I) 747
SYSTEMS.' REPRINTS EXTENSION of SOLID

AD-489 75Z SOLUSILITY DURING PASSIVE
TRANSFORMATIODNS.

*BORON ALLOYS AD-746 4S?
PHASE STUDIES

TERNARY PHASE EQUILIBRIA IN *CARBON
TRANSITION METAL -BORON -CARBON -BORON
SILICON SYSTEMS@ PART is RELATED TERNARY PHASE EQUILIBRIA IN
BINARY SYSTEMS@ VOL. VIII. TRANSITION METAL-SORON-CARSON-
ZRCONIUM-SOROM SYSTEMS. SILICON SYSTEMS. PART lie TERNARY

AD-44O 949 SYSTEMS. VOLUNE Xe THE ZR-SI-C,
REPRINTI COBALT IN THE TERNARY HF-SI-C. ZR-SIS.v AND HP-SI-S

SYSTEM COBALT - MOLYBDENUM-BORON. SYSTEMS**
AD-646 10q A0-449 753

*SRASS *CARBON ALLOYS
PHASE STUDIES MOLYBSENUM ALLOYS

HEAT TREATMENT EFFECTS ON SOME TERNARY PHASE EQUILIBRIA IN
PHYSICAL PROPERTIES Of METALLIC TVANSITION METAL-BDRDN-CARSON-
SINGLE CRYSTALS** SILICON SYSTEMS. PART I. RELATED

A0-678 931 BINARY SYSTEMS* VOLUME XI. FINAL
REPORT ON THE MO-C SYSTEM..

RESISTANCE(ELCCTRICAL) AD-816 189
REPRINT: EFFECT OF HEAT

TREATMENT ON THE RESISTIVITY OF *CARTRIDGE CASES
BETA-BRASS. ALUMINUM ALLOYS
AD-660 606 FEASIBILITY STUDY FOR

DEVELOPMENT Of AN ALUMINUM ALLOY
4DRAZING FOR FABRICATION Of SMALL ARMS

ALUMINUM ALLOYS CARTRIDGE CASES&*
VACUUM IOR FLUXLESS) BRAZING-GAS AD-749 504

QUENCHING OF 6061 ALUMINUM ALLOY*#
AD-649 313 SMALL ARMS AMMUNITION

FEASIBILITY STUDY FOR
METAL JOINTS DEVELOPMENT Of AN ALUMINUM ALLOY

VACUUM-BRAZING -- GAS-QUEMNING FOR FABRICATION Of SMALL ARMS
HISTORYo DEVELOPMENT. AND OVERALL CARTRIDGE CASES.'
PROGRAM.. AD-Sb? 106
AOD722 730

*CASE HARDENING
VACUUM APPARATUS STEEL

VACUUM BRAZING-GAS QUENCHING Of COMPARATIVE WEAR RESISTANCE Of
CHEMICAL AND ORONANCE MUNITIONS.. DIFFUSION LAYERS'-TRANSLATION*

AO-759 117 AD-TIS 039

*CADMIUM ALLOYS OCASTINGS
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MECHANICAL PROPERTIES *COBALT ALLOTS
UNIDIRECTIONALLY SOLIDIFIED PHASE STUDIESWROUGHT STEEL ARMOR** REPRINT: COBALT IN THE TERNARY

AO-681 $so SYSTEM COBALT - HOLYODENUM-SOROk.

STEEL qADw46 104

MANUFACTURING METHODS. AND POWDER METALLURGYPHYSICAL PROPERTIES OF STRUCTURE AND PROPERTY CONTROLDIREcTIONALL SOLIDIFiED 40 IN. K THROUGH RAPID QUENCHING OF LIQUID60 IN. X 4 IN* AND 6 IN* THICK CAST HETALS.'
STEEL PLATES** AD-739 340

AD-716 360 STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LIQUID*CAVITATION METALS..

CORROSION AD-7q9 679
THE EFFECT OF ALLOYING AND HEAT STRUCTURE AND PROPERTY CONTROLTREATMENT ON THE STRENGTH AND THROUGH RAPID QUENCHING OF LIQUID

CAVITATION RESISTANCE OF ALLOYS METALS**
WITH AG9NARDENABLE MARTENSITE-- AO-717 677
TRANSLATION.

AD-697 603 TEMPERATURE
REPRINTI TRANSFORMATIONS IN FE-'CERAMIC MATERIALS CO ALLOYS*

MECHANICAL PROPERTIES AD-GS2 947
CHEMICAL STRENGTHENING OF

CERAMIC MATERIALS.* 'COLD WORKING
AD-652 399 NARTENSITE

THE DEFORMATION OF MARTENSITE..'CHLORIDES 
AD-696 503

oROMIOES
IONIC CONDUCTIVITY OF KCL-K9R OCONTAINERS

MIXED SINGLE CRYSTALS AS A FUNCTION ALUMINUM ALLOYS
OF COMPOSITION AND THERMAL VACUUM (OR FLUXLESSI BRAZING-GAS
TREATMENT, QUENCHING OF 6061 ALUMINUM ALLOY..

AD-410 100 AD-49 313

*CHROMIUM ALLOYS 'COOLING
IRON ALLOYS EXPERIMENTAL AND COMPUTATIONALREPRINT: TRANSFORMATIONS IN FE- METHODS TO DETERMINE THE QUENCHING
CR ALLOYS. HEAT TRANSFER COEFFICIENT

A*-63q 220 OF SILVER AND STEEL. RESULTS
ARE REPORTED AS HEAT FLUX OR*COBALT HEAT TRANSFER COEFFICIENT VS.METALLURGY SURFACE TEMPERATURE.

EFFECT OF VARYING COBALT CONTENT AD-21 S4
FROM 0 TO 8 PERCENT ON THE STRENGTH
AND TOUGHNESS OF SNI-I.SCR-O.SMO DECOMPOSITION
STEELS CONTAINING EITHER 0.18 OR REPRINT: SPINQOAL DECOMPOSITION0.2S PERCENT CARBON. DURING CONTINUOUS COOLING.

AO-600 790 AD-643 302
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LIQUID OCTAL$ WROUGHT N-LI lA5E ALLOYS*
COOLING RATES IN SPLAT COOLING** ADO603 SIS

AD-639 092
TITANIUN ALLOYS

*COPPER THE EFFECT OF PRELIMINARY NEAT
FATIGUENECNANICSI TREATlENTS ON THE CORROSION Of

REPRINT: FATIGUE HARDENING IN TITANIUM ALLOT TVO--TRANSLATION*
ANNEALED AND DEFORMED ALUMINUM AND AD759 626

COPPER*
A0o716 076 *CRACK PROPAGATION

STEEL
oCOPPER ALLOYS TNE EFFECT Or RESIDUAL STRESS ON
DISPERSION HARDENING CRACK PROPAGATION IN HI-0 STEELS.*

ON THE MECHANISM OF DISPERSION AD-732 02
STRENGTHENING* III* STORED ENERGY
MEASUREMENT IN DISPERSION *CRYSTAL LATTICE DEFECTS

STRENGTHENED IRON@ (IIIo ALUMINUM
AD-764 ISO DEFECTS IN ALUMINUM QUENCHED

FROM THE LIQUID STATE VARIATIONS OF

PHASE STUDIES VACANCY CONCENTRATIONS WITH

A STUDY OF ALLOYING THEORY USING QUENCHING TEMPERATURE AND THE TYPE
HETASTABLE STRUCTURES* OF VACANCY DEFECTS FORMED@

ADbS6& 0S AD-409 ?29
REPRINT: EXTENSION OF SOLID

SOLUBILITY DURING MASSIVE CERAMIC MATERIALS

TRANSFORMATIONS* REPRINTI EXPERIMENTAL

A0-74S i7 rONFIRNATION OF MAJOR CHANGE OF
DEFECT TYPE WITH TEMPERATURE AND

'CORROSION COMPOSITION IN IONIC SOLIDS.
ALUMINUM ALLOYS ADOAq3 qS2

APPLICATION OF POTENTIOSTATIC
AND GALVANOSTATIC TECHNIQUES TO THE GOLD ALLOYS

STUDY OF INTERGRANULAR CORROSION AN ELECTRON MICROSCOPE STUDY OF

IN HIGH STRENGTH ALUMINUM ALLOYS. QUENCHED GOLD-PALLAOIUM ALLOYSD A

AD-q76 S57 STUDY OF THE ELECTRICAL RESISTIVITY
CHANGES PRODUCED BY QUENCHING AU PD

STEEL ALLOYS* THE EFFECT OF QUENCHED-IN
STRUCTURAL CHANGES IN HIGH- VACANCIES ON THE MECHANICAL

STRENGTH STEEL ASSOCIATED WITH PROPERTIES OF GOLD-PALLAOIUM

STRESS CORROSION AND ITS ALLOYS.
RELATIONSHIP TO DELAYED FAILURE. AD-639 056

ADo617 76S
THE EFFECT OF ALLOYING AND MEAT HALIOES

TREATMENT ON THE STRENGTH AND FUNDAMENTAL STUDY OF DEFECT-

CAVITATION RESISTANCE OF ALLOYS DISLOCATION INTERACTION IN NACL

WITH AGE-NARDENABLE MARTENSITE-
*  

TYPE LATTICES*
TRANSLATION. AD-Al1 97%

AD-697 603
INTERACTIONS

STRESSES ON THE INTERACTION BETWEEN POINT

STRESS CORROSION TESTS SOME DEFECTS AND INCLUSIONS IN
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REPRINT: THE DEFECT STRUCTURE AD-643 302
Of IRON OXIDE.

AD-691 S29 oogFECTsImATERIALSI
CHEMICAL ANALYSIS

MEASUREMENT REPRINT$ THE ROLE or
DEFECT STRUCTURES IN QUENCHED IMPERFECTION CHEMISTRY IN THE

AND ANNEALED GALLIUM ARSENIOC CHARACTERIZATION OF MATERIALS*
CRYSTALS. ADw6S2 100

AD-602 001
*DSET ONA TOR S

PALLADIUM ALLOYS gUgNCNZNGIINMIOITIONI
ELECTRON MICROSCOPE OBSERVATIONS FEASIBILITY STUDY ONt EOO

Of QUENH~ED &NO AGED SOLD AND GOLD- APPLICATIONS FOR LIQUID NITROGEN.
PALLADIUM ALLOYS,' AD-6JS 989

AD-446 411
*DIFFUSION

TRANSPORT PROPERTIES METALS
REPRINT: VACANCY ANNEALING IN DIFFUSION IN METALS AT ULTRA-

THREE DIFFERENT EXPERIMENTS IN HIGH PRESSURIS.
GOLD* AD&AIR 839

'CRYTALLATTCES*DISPERSION HARDENING
*CRYTALLATTCESALUMINUM ALLOYS

IRON ALLOYS EFFECT Of TITANIUM ADDITIONS ON
REPRINT: LATTICE PARAMETERS OF TNE AGING CHARACTERISTICS Or AN AL-

IRON-RIC" IRON-GALLIUM ALLOYS* ZN-MG ALLOY.*
AD-653 30q ADYQA1 191

*CRYSTAL STRUCTURE TITANIUM ALLOYS
PH4ASE STUDIES DEVELOPMENT Of A STADLE-BETA

REPRINT: THE ROLE OF TITANIUM ALLOY ST COMPOUND
IMPERFECTION CHEMISTRY IN THE P49CIPITATJON HARDENING.
CHARACTERIZATION OF MATERIALS. AD-A01 825

AO-462 100 DEVELOPMENT Of A STABLE-BETA
TITANIUM ALLOY.

4UECCIN44COOLINGI AD-606 201
MON-EQUILIBRIUM EFFECT STASLt-SETA TITANIUM ALLOY.

STRUCTURES PRODUCED BY DRASTIC ADAIZ2 47?
QUENCHING FROM THE LIQUID STATE** DEVELOPMENT Of A STASLE-SETA

AD-bSS 721 TITANIUM ALLOY%
AO-6IV 399

*CRYSTALLIZATION
STEEL SELECTRIC WIRE

INVESTIGATION OF SOLIDIFICATION NYLON COATINGS
OF HI1GH STRENGTH STEEL CASTINGS.- TOUGHER WIRE JACXETS Of NYLON.*

AD-432 9f9 ADAbS6 117
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'ELECTROLYTES FEASIBILITY STUDY ONi toD
HEATING APPLICATIONS FOR LIQUID NITROIEN

HEATING OF METALS IN AN AD-614 484
ELECTROLYTE#

AD-623 0l9 *GALLIUM ALLOYS
ARSENIC ALLOYS

0EuTECTICS DEFECT STRUCTURES IN QUENCHED
COMPOSITYE MATERIALS AND ANNEALED GALLIUM ARSENIDE

INVESTIGATION TO DEVELOP A HIGH CRYSTALSe
STRENGTH EUTECTIC ALLOY WITH ADw602 601
CONTROLLED MICROSTRUCTURE.'

ADS873 $32 CRYSTAL LATTICES
REPRINT: LATTICE PARAMETERS OF

'EXTRUSION [RON-RICH IRON-GALLIUM ALLOYS.
TITANIUM ALLOYS AD-6S3 30%

THE RELATIONSHIP OF
MICROSTRUCTURE AND MECHANICAL *GLASS
PROPERTIES OF EXTRUDED TITANIUM NUCLEAR MAGNETIC RESONANCE
ALLOY BARS TO THE PRIOR DEFORMATION REPRINTS NUCLEAR MAGNETIC
PROCESSING HISTORY.' RESONANCE IN THALLIUM BORATE
AD-GS 271 GLASSES. I* THE THALLIUM-206

CHEMICAL SHIFT.
OFORGING AD-6S3 905

TITANIUM ALLOYS
TENSILE PROPERTIES OF TI 7ALRMNO *GOLD

HEAVY-SECTION FORGINGS,' A STUDY OF QUENCH HARDENING IN
AD-691 796 PLATINUM AND GOLD*

AD-28 43
'FRACTOGRAPHY ENERGIES Of FORMATION AND MOTION

STEEL OF VACANCIES AND DIVACANCIES IN
THE EFFECT OF THICKNESS AND QUENCHED GOLD.

TEMPERING TEMPERATURE OH FRACTURE AD-209 326
APPEARNCE RANSITION TEMPERATURE AND
CRITICAL FRACTURE TOUGHNESS Of HIGH- *GOLD ALLOYS
STRENGTH SHEET STEEL. CRYSTAL LATTICE DEFECTS

AO-911 761 AN ELECTRON MICROSCOPE STUDY OF
QUENCHED GOLD-PALLADIUM ALLOYS. A

OFRACTUREIMECHANICSI STUDY Of THE ELECTRICAL RESISTIVITY
STEEL CHANGES PRODUCED BY QUENCHING AU PD

SIGNIFICANCE OF CHARPY-V TEST ALLOYS* THE EFFECT Of QIJENCIHED-1N
PARAMETERS AS CRITERIA FOR QUENCHED VACANCIE5 ON THE MECHANICAL
AND TEMPERED STEELSo' PROPERTIES Of GOLD-PALLADIUM

AD-751 634 ALLOYS.
AN INVESTIGATION OF AD-639 066

METALLURGICAL FACTORS WHICH AFFECT ELECTRON MICROSCOPE OBSERVATIONS
FRACTURE TOUGHNESS Of ULTRA-HIGH OF QUENCHED AND AGED GOLD AND GOLD-
STRENGTH STEELS.' PALLADIUM ALLOYS@'

AD-767 270 AD-ARA 4$5

'FUZCSIORDINANCCI INTERNAL FRICTION
QUENCHINGIINHISITION? REPRINTI AN INTERNAL FRICTION
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STUDY Of VACANCIES IN A QUENCHED AU- STRESS CORROSION CRACKING**
N! SOLID SOLUTION, AD-717 SS3

~AD-641 786
~TN9RNAL STRESSES

PHASE STUDIES THE PULSARS AN ULTRA HIGH SPELl)
FIRST AND SECOND ORDER PHASE HEATING AND OUENCHINU SYSTEMe.

CHANGES IN SPLAT COOLED AU-CD AND AD-764 510
AU-ZN ALLOYS.
AD-710 807 *GUN COMPONENT$

REPRINTS NARTENSITIC STEEL
TRANSFORMATION IN A SPLAT COOLED AU- EXPERIMENTAL HEAT TREATMENT OF M-
SO ATS CO ALLOY* SO MACHINE GUN SOLySto

AD-TI 747 AD-23 261

OGRAIN BOUNDARIES oHAPNIUN
CNMICAL PRECIPITATION ZIRCONIUM

REPRINTI A STUDY OF GRAIN TERNARY PHASE EQUILIBRIA Ik
BOUNDARY PRECIPITATE-FREE ZONE TRANSITION NETAL-SORON-CARDON-
FORMATION IN AN AL-ZN-MG ALLOY. SILICON SYSTEMS@ PART Ili TERNARY

AD-734 617 SYSTEMS. VOLUME X9 THE ZR-SI-Co
NF-S1-C, ZR-SI-I, AND HF-SI-B

*GRAIN STRUCTURESINETALLURGY) SYSTEMS..
IMPURITIES AD-499 752

REPRINT: IMPURITY CURRENTS
GENERATED BY VACANCY CURRENTS IN ONAFNIUN ALLOYS
METALS. PHASE STUDIES

AD-7q5 491 TERNARY PHASE EQUILIBRIA IN
TRANSITION METAL-BORON-CARBON-

TITANIUM ALLOYS SILICON SYSTEMSo PART 11o TERNARY
RESEARCH ON DEFORMATION AND SYSTEMS. VOLUME LIXil PHASE

POSSIBLE STRENGTHENING MECHANISMS DIAGRAMS OF THE SYSTEMS TI-B-Co ZR-
FOR SOLID SOLUTION PHASES OF B-C. AND HF-S-Co
TITANIUM*e AD-SO3 270
AO-864 122

ONALIDES
*GUN BARRELS CRYSTAL LATTICE DEFECTS

MECHANICAL PROPERTIES FUNDAMENTAL STUDY OF DEFECT-
SOME OBSERVATIONS ON THE DISLOCATION INTERACTION IN NACL

RELATIONSHIP BETWEEN MICROSTRUCTURE TYPE LATTICES.
AND MECHANICAL PROPERTIES IN LARGE AD-61s 97

CYLINDRICAL GUN TUBE FORGINGS.O
AD-702 912 ONEAT TRANSFER

EXPERIMENTAL AND COMPUTATIONAL
ORDNANCE STEEL METHODS TO DETERMINE THE QUENCHING

VARIATION IN MECHANICAL HEAT TRANSFER COEFFICIENT
PROPERTIES OF TEMPERED MARTENSITE OF SILVER AND STEEL* RESULTS
GUN STEEL9e ARE REPORTED AS HEAT FLUX OR

A0-703 120 HEAT TRANSFER COEFFICIENT VS.

SURFACE TEMPERATURE.
STRESS CORROSION AD-281 $5'

SUSCEPTIBILITY OF GUN STEELS TO
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*HEAT TREATMENT HEAT AND MECHANICAL TREATMENT of
ALUMINUM ALLOYS TITANIUM AND ITS ALLOYS lCHAPT9R Sl-

INVESTIGATION Of WEAR RESM3ANCE -TRANSLATION*
Of ALUMINUM ALLOYS V95# VA023 AND A00723 622
0164-TRANSLAT ION.

A0-702 269 *H£AT.RESISTANT METALS 4 ALLOYS
USE Of PRECRACKED SPECIMENS IN NICKEL ALLOYS

SELECTING HEAT TREATMENTS FOR INFLUENCE Of IRON ON PHASE
STRESS-CORROSIOH RESISTANCE IN HIGH- COMPOSITION* STRUCTURE, AND
STRENGTH ALUMINUM ALLOYS@* PROPERTIES Of A HEAT RESISTANT
AO-709 043 NICKILaCHROMIUM-TUNGSTEN ALLOT,.

USE Of PRECRACKED SPECIHENS IN AD-4 6 7
STRESS-CORROSION TESTING OF HIGH-
STRENGTH ALUMINUM ALLOYStO *IMPACT SHOCK

AD-709 047 STEEL
EFFECT oF QUENCHING RATE ON TRANSFORMATIONS IN A SAC 103S

STRESS-CORROSION CRACK GROWTH RATES STEEL ROD RESULTING FROM A NIGH
IN 2024-T4 ALUMINUM90 VELOCITY 110 FT/SECl IMPACT.

AD-709 010 AD-430 313
EFFECTS Of RESIDUAL STRESSES ON

STRESS-CORROSION CRACK GROWTH RATES *INPACT TESTS
IN ALUMINUM ALLOYS,* FRACTUREIMECMANICS)

A0-709 051 SIGNIFICANCE Of CHARPY-V TEST
EFFECT OF COMB-INED DEFORMATION PARAMETERS AS CRITERIA FOR QUENCHED

AND HEAT TREATMENT ON PROPERTIES Of AND TEMPERED STEELS,.
ALUMINUM ALLOTS--TRANSLATION. AD-751 534

AD-713 979
ROD$

MAGNESIUM ALLOTS EXPERI MENTALLY-DETERMINED
STRENGTHENING Of MAGNESIUM PLASTIC WAVE VELOCITIES IN FULLY-

ALLOTS RICH IN ALUMINUM By COMIINED ANNEALED 11007 ALUMINUM (STRIKER
ACTION OF PLASTIC DEFORMATION AND VELOCITY 59 FT/SEC TO 706 FT/SECIoe
HEAT TREATMENT--TRANSLATION. AD-717 326

AD-71 120 INOIUM ALLOYS
METALS SUPERCONDUCTI VITY

HEATING OF METALS IN AN REPRINTI SUPERCONDUCTING
ELECTROLYTE. TRANSITIONS IN SOOT-CENTERED CUBIC

AD-623 019 THALLIUM-INDIUM ALLOYS.

STEEL
PRELIMINARY THERMOMECHANICAL *INTERMETALLIC COMPOUNDS

TREATMENT Of 06AC STEEL.. THE PHENOMENON Of GRAIN BOUNDARY
AD-712 465 HARDENING IN THE PEST TEMPERATURE

RANGE HAS BEEN EXPLORED FOR THE
TITANIUM ALLOTS CSCL STRUCTURE INTERMETALLIC

INVESTIGATION OF THE FORMATION COMPOUND NIGA. THE RESULTS SUGGEST
Of TITANIUM ALUMINIDE T13AL FROM A THAT HARDENING I5 DUE TO LAT' ICE
SOLID SOLUTION BY THE MODULUS Of DISTORTIONS WHICH ARISE FROM THE
ELASTICITY METHOD--TRANSLATION. FORMATION Of A GA-O COMPLEX.

AD-700 624 AD0405 621
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INT-MAN

*INTERNAL FRICTION REPRINT: THE DEFECT STRUCTURE
RELAXATION TINE OF IRON OXIDE.

REPRINT: AN INTERNAL FRICTION AD-691 629
STUDY OF VACANCIES IN A QUENCHED AU-
NI SOLID SOLUTION@ *LABORATORY EQUIPMENT

AD-6ql 786 NEAT TREATMENT
THE PULSAR; AN ULTRA HIGH SPEED

*IONS HEATING AND QUENCHING SYSTEM*,
ELECTRICAL CONDUCTANCE AD-711 530

IONIC CONDUCTIVITY OF KCL-KBR
MIXED SINGLE CRYSTALS AS A FUNCTION *LIQUIO NETALS
OF COMPOSITION AND THERMAL METASTABLE ALLOY PHASES OBTAINEO
7REATMENT. BY RAPID SUtNCHIN6 Of MOLTEN

AD-41o 100 METALS*
AD-i22 362

*IRON
DISPERSION HARDENING *LITHIUM ALLOYS

ON THE MECHANISM OF DISPERSION CORROSION
STRENGTHENING* II) STORED ENERGY STRESS CORROSION TESTS SOME
MEASUREMENT IN DISPERSION WROUGHT HG-LI BASE ALLOYS*
STRENGTHENED IRON& (111.* AD-I03 SSI

AD-144 ISO

'MAGNESIUM ALLOYS
MECHANICAL PROPERTIES CORROSION

STUDY ON YIELDING OF IRON.' STRESS CORROSION TESTS SOME
AD-43S 779 WROUGHT MG-LI BASE ALLOYS*

AD-B03 51
*IRON ALLOYS

CHROMIUM ALLOYS HEAT TREATMENT
REPRINT: TRANSFORMATIONS IN FE- STRENGTHENING OF MAGNESIUM

CR ALLOYS. ALLOYS RICH IN ALUMINUM By COMBINED
AO-63q 22U ACTION OF PLASTIC DEFORMATION AND

HEAT TREATMENT--TRANSLATION.
CRYSTAL LATTICES AD-71q 120

REPRINT! LATTICE PARAMETERS OF

IRON-RICH IRON-GALLIUM ALLOYS. REVIEWS
AD-653 304 REVIEW OF RECENT DEVELOPMENTS*

ALUMINUM AND MAGNESIUM**
PHASE KTUDIES AD-875 Sqo

THE MARTENSITIC TRANSFORMATION
IN AN FE - 16.S5 CR - 4.SS NI 'MAGNETIC PROPERTIES
ALLOY. SUPERCONDUCTIVITY

AD-423 736 REPRINTI MAGNETIC PROPERTIES OF
SUPERCONDUCTING MO-RE ALLOYS.

TRANSFORMATIONS AD-IS2 132
REPRINT: TRANSFORMATIONS IN FE-

CO ALLOYS. *MANUFACTURING METHODS
AD-6S2 947 ORDNANCE

VACUUM BRAZING-GAS QUENCHING OF

*IRON OXIDES CHEMICAL AND ORDNANCE MUNITIONS.'

CRYSTAL LATTICE DEFECTS AD-?9 117
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UNCLASSIFIED /ZOHCI

It

- -- --
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MARMEgT

ONARAGINS STEEL$ *NECMANICAL PROPRTIIS
POWDER METALLURGY STATISTICAL DATA

STRUCTURE AND PROPERTY CONTROL DESIGN ALLOWASLES FOR TITANIUM
THROUGH RAPID QUENCHING or LIQUID ALLOYS**
NETALSoO AD-$$? 0OT
AD-739 340

STRUCTURE AND PROPERTY CONTROL *OCTAL PLATES
THROUGH RAPID QUENCHING Of LIQUID MECHANICAL PROPERTIES
METALS90 NASE-METAL EVALUATION Of A

AD-749 679 PRODUCTION ELECTRIC-FURNACE NEAT Of
STRUCTURE AND PROPERTY CONTROL $NI-CM@V STEEL.

THROUGH RAPID QUENCHING OF LIQUID AD-600 793
MET ALS*S

AD-7sy 677 STEEL
EVALUATION OF THE MARDENASILITYs

QUENCNINGICOOLINGI TCNPERASILITY, AND MECHANICAL
STRUCTURE AND PROPERTY CONTROL PROPERtTIES OF TEN SNI-CRNMO

THROUGH RAPID QADENCNING Of LIQUID STCELS.*
"ETALS.S AD-423 607

AD-714 902
* HE TALL ORA PNY

SMANTENS ITE STUDY Of THE TRANSFORMATIONAL
DEFORMATION iEHAVIOR Of WELD NEAT-AFFECTED ZONE

THE DEFORMATION OF NARTENSiTE.o AUSTENITE UPON COOLING.
AD-696 503 AD-407 363

MAGNETIC PROPERTIES ONETAVIURST
METALLURGICAL FACTORS GREAT BRITAIN

INFLUENCING THE PAG6NETIC ANALYSIS METALLURGY AT LIVERPOOL#@
Of SURFACE HARDENED AND TEMPERED AD-051 293
STEEL.*
AD-422 652 *METALS

CRYSTAL LATTICE DEFECTS
MECHANICAL WORKING DIFFUSION IN PURE NOBLE METALS

WORK HARDENING Of 26KH2NGSM UNDER HYDROSTATIC PRCISUREI
STEEL DURING PLASTIC DEFORMATION IN DIFFUSION AS A FUNCTION OF
THE HARDENED STATE-.TRANSLATION* TEMPERATUREI INTERNAL FRICTION IN

AD-69S 891 ALPHA BRASSI TRACER DIFFUSION
STUDIESI ACTIVATION VOLUME Of A

TEMPERING VACANCY.
REPRINTt INi#FLUENCE Of AD-%** %13

DEFORMATION ON THE TEMPERING OF ON THE INTERACTION BETWEEN POINT
104S NARTENSITE& DEFECTS AND INCLUSIONS IN

AD-70S 920 CRYSTALS**
AD-667 238

TRANSFORMATIONS
THE MARTENSITIC TRANSFORMATION CRYSTAL STRUCTURES

IN AN FE -15.55 CR - 4.15 HI NON-EQUILIIRIUM EFFECT
ALLOY. STRUCTURES PRODUCED BY DRASTIC

AD-423 736 QUENCHING FROM THE LIQUID STATE..
AD-666 721
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DIFFUSION 'NICKEL ALLOYS
DIFFUSION IN METALS AT ULTRA- CRYSTAL LATTICES

NIGH PRESSURES* REPRINT: SUPERLATTICE FORMATIJN
AO-61q 539 IN THE NI-CO SYSTEM*

AD-76S 1I
INPACT SHOCK

DYNAMIC SNAVIOR OF METALS UNDER 9UTECTICS

TENSILE IMPACT. PART Il ANNEALED INVESTIGATION TO DEVELOP A HIGH
AND COLD WORKED MATERIALS** STRENGTH EUTECTIC ALLOY WITH

AD-S57 90q CONTROLLED MICROSTRUCTURE-e
AD-873 832

REVIEWS
REVIEW OF RECENT DEVELOPMENTS* GRAIN STRUCTURESIMETALLURGYI

NIGH-STRENGTH STEELSo, REPRINTt THE STRUCTURAL
AD-GSA 353 FEATURES OF UNDERCOOLED NICKEL AND

NICKEL-OXYGEN ALLOYS.

'NICROSTRUCTURE AD-716 228
TITANIUM ALLOYS

THE RELATIONSHIP OF INTERNAL FRICTION
MICROSTRUCTURE AND MECHANICAL REPRINT: AN INTERNAL FRICTION
PROPERTIES OF EXTRUDED TITANIUM STUDY OF VACANCIES IN A QUENCHED AU-
ALLOY BARS TO THE PRIOR DEFORMATION NI SOLID SOLL ION.
PROCESSING HISTORY.' AO-44t 786

AD-0S5 271
MECHANICAL PROPERTIES

'MOLYBOENUH ALLOYS STRUCTURE AND PROPERTIES OF THE
CARBON ALLOYS KHN6OHVTYU (1EPSI ALLOY--

TERNARY PHASE EQUILIBRIA IN TRANSLATION*
TRANSITION METAL-BORON-CARBON- AD-696 301
SILICON SYSTEMS* PART I* RELATED
BINARY SYSTEMS. VOLUME XI. FINAL PHASE STUDIES
REPORT ON THE MO-C SYSTEM** THE N13AL ORDERING SYSTEM.'

AD-O16 189 AD-63S 697
INFLUENCE OF IRON ON PHASE

PHASE STUDIES COMPOSITION. STRUCTURE, AND
REPRINT: COBALT IN THE TERNARY PROPERTIES OF A HEAT RESISTANT

SYSTEM COBALT - MOLYBDENUM-BORON NICKEL-CHROMIUM-TUNGSTEN ALLOY..
AD-AGR iO AD-678 367

RMENIUN ALLOYS POWDER METALLURGY
REPRINT: MAGNETIC PROPERTIES OF STRUCTURE AND PROPERTY CONTROL

SUPERCONDUCTING MO-RE ALLOYS. THROUGH RAPID QUENCHING OF LIQUID
AO-0S2 132 METALS&*

AD-739 3qo
*NICKEL STRUCTURE AND PROPERTY CONTROL

GRAIN STRUCTURESINETALLURGYP THROUGH RAPID QUENCHING OF LIQUID
REPRINT: THE STRUCTURAL METALS.e

FEATURES OF UNDERCOOLED NICKEL AND AO-079 679
NICKEL-OXYGEN ALLOYS. STRUCTURE AND PROPERTY CONTROL

AD-716 220 THROUGH RAPID QUENCHING OF LIQUID
METALS.e
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AD-7B? 477 MANUFACTURING METHODS
VACUUM SEAZING-GAS QUENCHING Of

QUENCHINGICOOLING1 CHEMICAL AND ORDNANCE MUNITIONS.'
STRUCTURE AND PROPERTY CONTROL A0-759 It?

THROS RIAI QUNCIe OfSNE LIQUID

AD-1 VIe MECHANICAL PROPEATIIS
VARIATION IN MECHANICAL

'NIOSIUM PROPERTIES OF TEMPERED MANTENSITE
RADIATION DAMAGE GUM STEEL#*

POINT DEFECTS AND MECHANICAL AD-7O3 120
PROPERTIES Of COLUMBIUm.
AD-42S 47 *PALLADIUM ALLOYS

PHASE STUDIES
*NIOBIUM ALLOYS FORMATION# STABILITY AND

IMPURITIES STRUCTURE Of PALLADIUM-SILICON
EQUILIBRIUM SOLUTIONS Of BASED ALLOY GLASSES**

NITROGEN IN COLUMBIUM-BASE ALLOYS. AD-604 142
AD-602 929

OPNA5E STUDIES
*NITROGEN REFRACTORY METAL ALLOYS

LIQUEFIED GASES TERNARY PHASE EQUILIBRIA IN
FEASIBILITY STUDY ON EOD TRANSITION METAL -B9RON -CARSON-

APPLICATIONS FOR LIQUID NITROGEN@ SILICON SYSTEMS. PART to RELATED
AD-61B 41G' BINARY SYSTEMS. VOL. VIII.

ZRCONIUM-BORON SYSTEMS.
RELAXATION TINE AD-44O 9qt

REPRINT: INTERPRETATION Of
SODIUM LIME-REVERSAL MEASUREMENTS TITANIUM ALLOYS
IN RAPID EXPANSIONS OF NITROGEN. PHASE TRANSFORMATIONS IN THE

AD-765 82.9 ALLOY ?IBALINOIV.
AD-617 399

SOLID SOLUTIONS
EQUILIBRIUM SOLUTIONS Of TRANSITION ELEMENTS

NITROGEN IN COLUMBIUM-BASE ALLOYS. TERNARY PHASE EQUILIBRIA IN
AD-602 829 TRANSITION METAL-BORON-CARBON-

SILICON SYSTEMS. PART Ile TERNARY
*NUCLEAR MAGNETIC RESONANCE SYSTEMS. VOLUME Xe THE ZR-SI-C.
GLASS HF-SI-C, ZR-SI-B, AND HF-SI-B

REPRINT: NUCLEAR MAGNETIC SYSTEMS%*
RESONANCE IN THALLIUM BORATE AD-SY 712
GLASSES. I- THE THALLIUM-2OS
CHEMICAL SHIFT& TRANSITION METALS

AD-683 905 TERNARY PHASE EQUILIBRIA IN
TRANSITION METAL SYSTENSI THE TA"F-

'NYLON COATINGS C SYSTEM.

ELECTRIC WIRE AD-47O 827
TOUGHER WIRE JACKETS OF NYLON,'

AD-65,6 117 X-RAY DIFFRACTION ANALYSIS
HEAT TREATMENT EFFECTS ON SOME

*ORDNANCE PHYSICAL PROPERTIES OF METALLIC
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PHD-QUE

SINGLE CRYSTALS** SHELL STEEL"f
AD-676 931 AD-763 908

*PHOTOGRAPHIC PROCESSORS 'QUENCM INS (COOLING)
TRANSLATION OF FOREIGN RESEARCH: ALUMINUM

KINETIC AND GEOMETRIC DEFECTS I" ALUMINUM QUENCHED
CHARACTERISTICS OF MARTENSITE FROM THE LIQUID STATE VARIATIONS OF
CONVERSION IN AN IRON- VACANCY CONCENTRATIONS WITH
NICKEL-MANGANESE ALLOY* QUENCHING TEMPERATURE AND THE TYPE

AD-400 601 OF VACANCY DEFECTS FORMED.
AD-109 729

&PLASMA JETS
SYNTHESISICNEhiISTRY) *QUENCHING (COOLING)

PLASMA JETS FOR CHEMICAL METAL PLATES
SYNTHESIS* SIMULATION Of THE COOLING OF A

AD-62 S91WATER-QUENCHEO 4-INCH-THICK PLATE.*
AD--423 593

*PLATINUM
A STUDY OF QUENCH HARDENING IN TEMPERATURE

PLATINUM AND GOLD* STUDY ON YIELDING OF IRON,'

AD-282 036 AD-436 779

*POWDER METALLURGY OQUENCMING(COOLINGI
MATERIAL FORMING ALUMINUM ALLOYS

DEVELOPMENT OF ALUMINUM - BASE VACUUM IOR FLUXLESSI BRAZING-GAS
ALLOYS. QUENCHING OF 6063 ALUMINUM ALLOY**

AD-479 783 AD-649 313
IMPACT THERMOMECHANICAL

QUENCHING(COOLINGI QUENCmtNGi Of ALUMINUM ALLOYS--
STRUCTURE AND PROPERTY CONTROL TRANSLATION*

THROUGH RAPID QUENCHING OF LIQUID A0-693 524
METALS&* SUCCESSFUL GAS QUENCHING OF 6061

AD-710 902 ALUMINUM ALLOY.*
STRUCTURE AND PROPERTY CONTROL AD-704 842

THROUGH RAPID QUENCHING OF LIQUID REPRINT: PRECIPITATION IN
METALS** LIQUID-QUENCHED AL-BASE SI.
AO-739 340 AD-76S I08

STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LIQUID BIBLIOGRAPHIES
METALS.* QUENCHING (COOLINGl. VOLUME I**

AO-749 679 A0-704 400
STRUCTURE AND PROPERTI CONTROL

THROUJGH RAPID QUENCHING Of LIQUID METAL JOINTS

METALS.* VACUUM-SRAZING -- GAS-QUENCHING
AD-757 677 HISTORY. DEVELOPMENT# AND OVERALL

PROGRAM.'
'PROJECTILE CASES AD-722 730

STEEL
PRODUCIBILITY OF ARTILLERY POWDER METALLURGY

SHELLS MADE FROM HP-I STEEL. STRUCTURE AND PROPERTY CONTROL
REPORT OF THE AD HOC COMMITTEE ON THROUGH RAPID QUENCHING Of LIQUID
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RAO-SIN

METALS*$MEAL
AD-716 902 ReviEW or RECENT OEVELOPMENTS.

STRUCTURE AND PROPERTY CONTROL HIGH-STRENGTH STEELS,'
THROUGh RAPID QUENCHIb or LIQUID AD-45S 353
METALS**

AD-739 340 0RMENIUN ALLOYS
STRUCTURE AND PROPERTY CONTROL MODLYSOENUN ALLOYS

THROUGH RAPID QUENCHING Of LIQUID R&PRINTI MAGNETIC PROPERTIES or
METALS** SUPERCONDUCTING NOORE ALLOYS.

A0-749 479 *0-6112 132
STRUCTURE AND PROPERTY CONTROL

THROUGH RAPID QUENCHING or LIQUID OSILICON
METALS** PHASE STUDIES

AD-757 677. TCRNARY PHASE EQUILIBRIA IN
TRANSITION NETAL-BORON-CARDON-

*RADIATION DAMAGE SILICON SYSTEMS. PART IS* TERNARY
iI SUN SYSTEMS. VOLUPE I. THE ZR-SI-C,

POINT DEFECTS AND MECHANICAL HF-st-C, ZR-515.l AND HF-SI-B
PROPERTIES OF COLUNBIUM. SYSTEMS.'

AO-62S 475 AD-459 752

*REACTOR MATERIALS *SILICON ALLOYS
STEEL SOLID SOLUTIONS

REPRINT: EXPERIMENTAL FORMATION. STABII.TY AND
DEVELOPMENT or RADIATION RESISTANT STRUCTURE oF PALLADIUM-SILICON
I5.000 PSI YIELD STRENGTH REACTOR BASED ALLOY GLASSES.'
VESSEL LOW ALLOY STEEL FILLER METAL AD-688 142
IPRE-IRRADIATION EVALUATION)*

AD-710 130 'SILVER
EXPERIMENTAL AND COMPUTATIONAL

'aRRACTORY METALS METHODS TO DETERMINE THE QUENCHING
NICKEL ALLOYS NEAT TRANSFER COEFFICIENT

STRUCTURE AND PROPERTIES oF vTE oF SILVER AND STEEL. RESULTS
KHN60NVTYU IEP4671 ALLOY-- ARE REPORTED AS HEAT FLUX OR
TRANSLATION. NEAT TRANSURC~ COEFFICIENT VS.

AD-696 301 SURFACE TEMPERATURE.
AD-2401 664

'RELAXATION TINE TRANSLATION or FOREIGN RESEARCH:
NITROGEN ENERGY oF FORMATION4 AND ENERGY oF

REPRINT: 1HTCRPRE ATIom of ACTIVATION IN DISLOCATION oF
SODIUM LINE-REVERSAL MEASUREMENTS VACANCIES IN SILVER.
IN RAPID EXPANSIONS or NITROGEN. AD-q00 SOS

A0-765 629
'SILVER ALLOYS

'RESISTANCE THERMOMETERS PHASE STUDIES
PLATINUM REPRINTS EXTENSION oF SOLID

REPRINT: PLATINUM RESISTANCE SOLUBILITY DURING MASSIVE
THERMOMETRY IN THE RANGE 630-900C. TRANSFORMATIONS.

A0-634 960 *0-746 4S7

*REVIEWS 'SINGLE CRYSTALS
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~SOL-ST9

MIXTURES CASE HARDENING
IONIC CONDUCTIVITY Of KCL-KSR COMPARATIVE WEAR RESISTANCE OFMIXE0 SINGLE CRYSTALS AS A FUNCTION DIFFUSION LAYERS--TRANSLATION*

OF COMPOSITION AND THERMAL AD-729 039TREATMENT*
ADe410 100 CASTINGS

INVESTIGATION Of SOLIOIFICAIIUN
eSOLENOIDS Of H16H STRENGTH STEEL CASTINGS**

SUPERCONDUCTORS AO-432 999
DEVELOPMENT Of A LARGE-VOLUNE MANUFACTURING NETHODS, AND

SUPERCONDUCTING SOLENOID* PHYSICAL PROPERTIES OF
AD-608 qqs DIRECTIONALLY SOLIDIFIED 48 IN. X

6a IN@ X 4 IN. AND S IN* THICK CAST

*SOLID ROCKET PROPELLANTS STEEL PLATES.'
BURNING RATE AO-7I6 368

SOLID PROPELLANT COMBUSTION NICROSTRUCTURAL-MECHANICAL
MECHANISM STUDIES. PROPERTY RELATIONSHIPS IN HIGH

AO-q66 276 STRENGTH CAST STEELS.'

AD-723 990
*SOLID SOLUTIONS

DECOMPOSITION CORROSION
REPRINT: SPINODAL DECOMPOSITION STRUCTURAL CHANGES IN HIGH-

DURING CONTINUOUS COOLING@ STRENGTH STEEL ASSOCIATED WITH
AO-443 302 STRESS CORROSION AND ITS

RELATIONSIP TO DELAYED FAILURE.

*STEEL AD-617 746
EXPERIMENTAL AND COMPUTATIONAL THE EFFECT OF ALLOYING AND HEAT

METHODS TO DETERMINE THE GUENCHING TREATMENT ON THE STRENGTH AND
HEAT TRANSFER COEFFICIENT CAVITATION RESISTANCE OF ALLOYS

OF SILVER AND STEEL. RESULTS WITH AGE-HARDENABLE MARTENSITE--
ARE REPORTED AS HEAT FLUX OR TRANSLATION.

HEAT TRANSFER COEFFICIENT VS. AD-697 403
SURFACE TEMPERATURE*

AD-281 8S4 CRACK PROPAGATION
STUDY OF THE TRANSFORMATIONAL CORROSION-FATIGUE CRACK

BEHAVIOR OF WELD HEAT-AFFECTED ZONE PROPAGATION STUDIES OF SOME NEW
AUSTENITE UPON COOLING* HIGH-STRENGTH STRUCTURAL STEELS*'

AO-407 363 AD-667 077
THE EFFECT OF RESIDUAL STRESS ON

ANNEALING CRACK PROPAGATION IN MY-SO STEELS.'

EFFECT OF INTERMEDIATE ANNEALING AD-732 028
ON THE TEXTURE OF TRANSFORMER STEEL-
-TRANSLATION. ENIRITTLEMENT

AD-723 5q6 THERMAL ENBRITTLEMENT OF 4340
STEEL**

ARMOR AD-763 900
IMPROVED PROCESSING PROCEDURES

FOR HEAT-TREATABLE DUAL-HARDNESS FATIGUE IMECHANICSI

STEEL ARMOR.* FACTORS INFLUENCING THE FATIGUE
AD-699 419 LIFE OF AN HY-O COMPOSITION STEEL

FULLY QUENCHED AND TEMPERED TO
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SOL-STE

VARIOUS STRENGTH LEVELS. HARDENING
AD-602 075 EFFECT OF SUBSTITUT1NG MN FOO MI

ON THlE HARDEIASILMT AMC NOTCH
fEAS154L ITY STUDIES TOUGHNESS oF i-cR-Mo STEEL pan

PRODUCIBILITY OF ARTILLERY S$9SMARINE APPLICATIONS WN9RE YIELD
SHELLS MADE FROM HF-l STEEL. STRENGTHS or ISO TO ISO Kit ARE
REPORT Of THE AD Hoc COMMITTEE ON REQIRCOO
SHELL STEEL#* A04q9 13

A0D743 996 NOTCH SENSITIVITY AFTER VARIOUS
METHODS OF THERMOMECHANICAL

FRACT0GRAPHY HARDENING Of STEEL--TRANSLATION.
FRACTURE SURFACE TOPOGRAPHY AND A0-693 $49

TOUGHNESS OF q340 STEEL-.
A0-66S 936 MEAT TRECATMENT

RAPID NEAT TREATMENT OF' 90tC11-
FRACTURE IMECHANICSI NO-V STe

THE EFFECT of THICKNESS AND AD-IS& 330
TEMPER ING TEMPERATURE ON FRACTURE BASE-METAL EVALUATION Of A
APPEARNCE RANSITION TEMPERATURE AND PRODUCTION ELECTRIC-FURNACE MEAV UaF
CRITICAL FRACTURE TOUGHNESS OF HIGH- SHZ-CR-MO-V STEEL.s
STRENGTH SHEET STEEL@ AD-600 ?93

AD-411 701 GRAIN BOUNDARY SEGREGATION of
IMPURITIES IN METALS AND

FRACTUREIMECNANICS) INTERGRANULAN BRITTLE FRACTURE..
RELATION BETWEEN K SUB IC AND AD65#4 497

MICROSCOPIC STRENGTH FOR LOW ALLOT SPNEROICIZATION Of BINARY IRDN-
STEELS.. CARSON ALLOYS OVER A RANGE Of

AD-697 145 TEMPERATURES.'
SIGNIFICANCE Of CHARPY-V TEST AD-687 736

PARAMETERS AS CRITERIA FOR QUENCHED PRELIMINARY TNERMOMECMANICAL
AND TEMPERED STEEL.Sv' TREATMENT oF D&AC STEEL.*
40-761 S34 ADw712 486

AN INVESTIGATION OF
METALLURGICAL FACTORS WHICH AFFECT NOT WORKING
FRACTURE TOUGHNESS OF ULTRA-HIGH CHANGE IN THE STRUCTURE OF A
STRENGTH STEELS.* FRACTURE AND THE IMPACT STRENGTH OF

AD-767 270 3X13M7C2 STEEL AS A RESULT OF
GRAI STUCTRES METLLUGY)OVERHEATING IN HOT WORKING UNDER
GRAI STUCTRES NCTLLUGY)PRESSURE AND HEAT TREATMENT~-

INTERFACE MOTION IN PHASE TRANSLATION.
TRANSFORMATION$* SAINITE ADa693 45B
TRANSFORMATION$ IN HYPOEUTECTOID
STEELS* MAGNETIC PROPERTIES

AD-611 092 METALLURGICAL FACTORS
INFLUENCING THE MAGNETIC ANALYSIS

GIUN BARRELS Of SURFACE HARDENED AND TEMPERED
IT ELEVATED TEMPERATURE STEEL..

PROPERTIES oF TWO SImM MORTAR TUBE ADw4ZZ 662
ALLOYS 4337N AND q440

AD-726 952 MATERIAL FORMING
PRODUCTION OF AN SO-TON B-INGOT
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SASIC-ELECTHIC-FURNACE HEAT OF So TEMPERED "ARTENSITE EMORITTLEMENT
HICR-00-V STEEL FOR EVALUATIdN AS AND FRACTURE TOUGHNESS Of LOW ALLOT
AN MY-ISO/ISO STEEL FOR SUBMARINE NIGH STRENGTH STEELS**
NULLS* AD-718 041

AD-429 447
PHASN STUDIES

NgCMANICAL PROPERTIES REPRINT: IMPROVED TECHNIQUES
EVALUATION Of THE MARDENABILITYo FOR DETERMINING TRANSFORMATION

TEMPERABILITY. AND MECHANICAL TEMPERATURES DURING SIMULATED
PROPERTIES oF YEN SNI.CR.MO WELDING CONDITIONS*
STEELS.' AD-687 663

AD-423 9OT RAPIDLY AUSTENITIZED LOW CARBON
EFFECT OF COMPOSITION AND HEAT STEELS*

TREATMT ON THE MECHANICAL AD-753 92G
PROPERTIES OF HI-CR-MO SUBMARINE
HULL STEELS* PHYSICAL PROPERTIES

AD-4S9 412 EXPERIMENTAL HEAT TREATMENT Of M-
MECHANICAL-PROPERTY DATA 30DM 40 MACHINE GUN BOLTS,'

STEELt QUENCH AND TEMPERED AD-q23 251
FORGING.'

AD-700 072 QUENCHING ICOOLING)
EFFECTS oF MICROSTRUCTURE, SIMULATION Of THE COOLING Of A

COMPOSITION. AND STRENGTH ON THE WATER-QUEMNED q4INCH-THICK PLATE.*
STRENGTH-DIFFERENTIAL PHENOMENON AD-423 III
OBSERVED IN NY-4O STEEL.'

AD-733 064 REACTOR MATERIALS
REVIEW Of RECENT DEVELOPMENT-S. REPRINT: EXPERIMENTAL

MECHANICAL PROPERTIES Of METALS,' DEVELOPMENT Of RADIATION RESISTANT
A0-73q 116 S.OOO PSI YIELD STRENGTH REACTOR

EFFECT OF STRAIN RATE OH THE VESSEL LOW ALLOY STEEL FILLER METAL
MECHANICAL PROPERTIES Of CR-KO-V IPRE-IRRADIATION EVALUATIONI.
STEEL AT ELEVATED TEMERATURES.* AD-710 130

AD-739 514
STRENGTH

METALLOGRAPHY EFFECT Of VARYING COBALT CONTENT
FACTORS INFLUENCING THE STRENGTH FROM 0 TO B PERCENT ON THE STRENGTH

DIFFERENTIAL OF HIGH STRENGTH AND TOUGHNESS Of SMI-I.SCR-OvSMO
STEELS** STEELS CONTAINING 91TNER 0.13 OR

AD-73S 314 4.26 PERCENT CARSON*
AD-400 790

MI CROSTRUCTURE
HARDNESS AND MICROSTRUCTURE Of S1TRESS CORROSION

PARTIALLY AUSTENITIZED 43XX STEEL.' THE EFFECT Of PRIOR-AUSTENITE
AD-739 906 GRAIN-SIZE ON THE STR93SSCORRDSION

REPRINT: THE DEVELOPMENT Of CRACKING SUSCEPTIBILITY Of AsItS.I.
HARTENSITIC MICROSTRUCTURE AND 4340 STEEL.'
MICROCRACKING IN AN FE-I.86C ALLOY. AC-41 219

AD-762 979 SUSCEPTIBILITY Of GUN STEELS TO
STRESS CORROSION CRACKING.'

NOTCH TOUGNESS AD-717 553
EFFECT OF ALLOYING ELEMENTS ON LIGAMENT INSTABILITY MODEL FOR
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STRESS CORROSION AND FATIGUE CRACK WELONENY**
PROPAGATION IN A 4340 STEEL.. AD-423 813

A0-761 14S
WELDS

TEMPERING FEASIBILITY STUDIES Of PRODUCING
EFFECTS Of TEMPERING ABOVE THE MANAGING STEELS FOR SUBMARINE

LOWER CRITICAL TEMPERATURE A SUB CI WELOMgNTS WITN YIELD STRENGTHS IN
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AD-691 790 AD-6aI 9*7

USSR 'TRANSITION ELEMENTS
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180/210 WELDMEHToe SILICON SYSTEMS. PART Ile TERNARYAD-423 012 SYSTEMS* VOLUME X. THE ZRSI1-Cs
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UNCLASSIFIED /ZOHCI



S. WNCLASS|I 13

TITLE INDEX

APPLICATION OF AD-476 417 9COOLING
POTENTIOSTATIC AND GALVANOSTATIC
TECHNIQUES TO THE STUDY OF CORROSION-PATIGUE CRACK AD-&67 077
INTENGRANULAR CORROSION IN NIGH PROPAGATION STUDIES OF SOME NEW
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STRENGTH STEELSslU) STEEL.U)

'STEEL 'STEEL

FATIGUE HARDENING IN AD-716 076 A FUNDAMENTAL STUDY OF AD-61S 974
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IMPROVED TECHNIQUES FOR AD667 663HARDNESS AND AD-139 906 DETERMINING TRANSFORMATION

NICROSTRUCTURE OF PARTIALLY TEMPERATURES DURING SIMULATED
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*STEEL
IMPACT THERNOMICNANICAL AD-693 124

QUENCHING OF ALUMINUM ALLOYSIU) INTERFACE NOTION IN AD-611 092
OQUENCHING(COOLING PHASE TRANSFORMATIONS. BAINITE
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IMPERFECTIONS IN AD-408 483 STEELSt(Ul

METALS. (UI *STEEL
*ALLOYS
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*COPPER ALLOYS
TERNARY PHASE AD-470 627

A STUDY Of GRAIN AD-734 617 EQUILIBRIA IN TRANSITION METAL-
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CR ALLOYS91U) DEFORMATION IN THE HARDENED

*IRON ALLOYS STATE. (VI
'MARTENSITE
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AD-128239 SLANTERs M9YE
0SERNSHTEIN, Me L.0 0 0

a* 0 KINETIC AND GEOMETRIC
HEAT AND MECHANICAL TREATMENT Of CHARACTERISTICS Of MARTENSITE
TITANIUM AND ITS ALLOYS ICHAPTER CONVERSION IN AN IRON-NICKEL-
5), * ANGANIC ALLOY

AO-722 622 AD-100 Sol
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0BOCNYAN. B. A. SYSTEMS
000 AD-7651541

SOME STRUCTURAL PECULIARITIES AND
DISTINCTIVE PROPERTIES OF CAST *CA14ILLo Je A.
TITANIUM ALLOYS. P

AO-492 776 PLASMA JET CHEMISTRY.

*OWNERS Re MeN.&s 
9

* * **CANN* JOHN We
TOUGHER WIRE JACKETS Or NYLON,#

A0-666 It? SPINODAL DECOMPOSITION DURING
CONTINUOUS COOLING.

OGRASSAPOo THERESA V. AD-643 302

SOME OSSERVAT IONS*ON THE OCAMPOELL, MALLOCK Ce
RELATIONSHIP BETWEEN HICROSTRUtTURE 0 *
AND MECHANICAL PROPERTIES IN LARGE DEVELOPING A HEAT-TREATABLE NY-I0
CYLINDRICAL SUN TURE FORGINGS. WELDING ELECTRODE*

AD-707 912 AO-724 755

OBREYERo Me No OCAMPOEL. Je go

INFLUENCE OF DEFORMATION ON THE REVIEW OF RECENT'DEVELOPMENTS.
TEMPERING Of 1045 MARTENSITE, MECHANICAL PROPERTIES Of METALS.

AD-70% 920 Ao-734 116

*BREYER* NORMAN Me OCARRe FRANK Le

THE DEFORMATION Of MARTENSITE. FRACTURE SURFACE TOPOGRAPHY &No
AD-696 503 TOUGHNESS OF 4340 STEEL*

AD-69S $36
02RUKL, Ce E. 0 0

* 0 0 THERMAL EMIRITTLEMENT OF 4340
TERNARY PHASE EQUILIBRIA IN STEELe
TRANSITION METAL-BORON-CARSON- AD-763 900
SILICON SYSTEMS. PART It. TERNARY
SYSTEMS. VOLUME X. THE ZR-SI-C, OCASSo THOMAS Re
HF-SI-C. ZR-SI-Se ANDO HF-SI-S &
SYSTrMS. RESEARCH ON DEF.ORMATION AND

A0-49 7S2 POSSIDLE STRENGTHENING MECHANISMS
FOR SOLID SOLUTION PHASES Of

*BURROWS@ CHARLES Fe TITANIUM.

VACUUM-BRAZING *- GAS-QUENCHING A-4 2

HISTORY. DEVELOPMENT, AND OVERALL OCASTLEMANs Lo So
PROGRAM, 0 0
0-722 730 FIRST AND SECOND ORDER PHASE

CHANGES IN SPAT COOLED AU-CO AND
0'BYRNE. Jo Go AU-ZN ALLOYS.

0. * SAD710 607
SUPEPLATTIcE FORMATION IN THE NI-CO .*

P-3
UNCLASSIFIED /ZOMCI



UNCLASSIPIED
CER-CRO

MARTENSITIC TRANSFORMATION IN A OCOHEN# J0 so
SPLAT COOLED AV-GO ATI CC ALLOY. S 0 *

AD-713 747 THE DEFECT STRUCTURE OF IRON OXIDE,
AD-691 S29

0CERESARA. S.
* ' COLANSELOo VITO Jo

RESISTONETRIC INVESTIGATION OF PRE- * 0 o
PRECIPITATION !% THE Al-MS SI SUSCEPTIBILITY OF GUN STEELS TO
ALLOY- STRESS CORROSION CRACKING.

AD-602 103 AD-717 S53

OCHAIT. RICHARD SCOLLe JORGE As

FACTORS INFLUENCING THE STRENGTH POINT DEFECTS AND MECHANICAL
DIFFERENTIAL OF HIGH STRENGTH PROPERTIES OF COLUNIIUN,
STEELS@ AD-42S 475

&D-735 314
*CONRAD, HANS

0CHANG. Re * 0
0 0 0 A STUDY OF ALLOYING THEORY USING

A FUNDAMENTAL STUDY OF DEFECT- METASTABLE STRUCTURES.
OISLOCATION INTERACTION IN NACL A0-6S6 051
TYPE LATTICES.

AD-61 974 *COOK9 ROGER He

'CHEN. H So ELECTRON MICROSCOPE OBSERVATIONS OF
* 0 0QUENCHED AND AWED GOLD AND GOLD"

FORMATION, STABILITY AND STRUCTURE PALLADIUM ALLOYS,
OF PALLAOIUM-SLICON BASED ALLOY AD-646 %SS
GLASSES*

AD-6$4 142 'COREY. CLARK Le

OCH IAO. WILY Fs THE NI3AL ORDERING SYSTEN
* 0 0AD-63S 497

HARDNESS AND MICROSTRUCTURE OF
PARTIALLY AUSTENITIZED 43VX STEEL. *CORREA* Jo Jo

AD-730 906 0 0 O
PLASMA JET CHEMISTRY*

0CHINENOV, A. Me AD-62S S1

HIGH STRENGTH ALLOYS OF THE TI-AL- oCOST# Jo Re
MO-V SYSTEM, 0' 0

AD-697 571 AN INTERNAL FRICTION STUDY OF
VACANCIES IN A QUENCHED AU-NI SOLID

OCHISTYAKOV, Es Pe SOLUTION*
0* AD-Aq4 76A

SOME STRUCTURAL PECULIARITIES AND
DISTINCTIVE PROPERTIES OF CAST *CROCKER% To We
TITANIUM ALLOYS, 0 # 0
AD-62 776 CORROSION-FATIGUE CRACK PROPAGATION

STUDIES OF SORE NEW HIGH-STRENGTH
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STRUCTURAL STEELS. RELATIONSHIP BETWEEN MICROSTRUCTURE
&D-447 07? AND MECHANICAL POPERTIES I" LARG

CYLINDRICAL GUN TUBE FORGINGS.
*CROSSLEY, FRANK A* AD-702 911

PHYSICAL METALLURGY BASIS FOR THE ELEVATED TEMPERATURE PROPERTIES
ACHIEVING 300-KSI STRENGTH IN OF TWO GINM MORTAR TUBE ALLOYS
TRANSASE TITANIUM ALLOYS. 4337" AND 4140.

AD-746 219 AD-72A 912

*DABKOWSKI9 D. So 001 JONGI

SURSTITUTIUN Of MANGANESE FOR THE DIFUSIaO ; OF;INGLE AND
NICKEL IN NI-CR-MO STEELS. DIVACANCIES IN QUENCHED GOLD

AD-429 1%3 AD-289 321

*D'ANDREAt MARK He o JR *DELAMOTTE, g-
o0 0 00 0

AUSTFNITIC DECOMPOSITION IN WELDING EQUILIBRIUM SOLUTIONS OF NITROGEN
STEEL * IN COLUMUIUM-BASE ALLOYS.

AD-MO? 343 AD-402 029

0DAUNT, Js Go ODESISTO. THOMAS s.

MAGNETIC PROPERTIES OF THERMAL EM8RITLEMENT Of 4340
SUPERCONDUCTING MO-RE ALLOYS. STEEL.

ADAI?2 132 AD-743 900

ODAVIS, He H. *VINES$$ A. Mo

DIE KOBALTECKE IM DREISTOFFSYSTEM EXPERIMENTAL CONFIRMATION Of MAJOR
KOBALT--MOLYBDAN--BOR% (COBALT IN CHANGE oF DEFECT TYPE WITH
THE TERNARY SYSTEM COBALT -TEMPERATURE AND COMPOSITION IN
MOLYBOENUM-BORONI% IONIC SOLIDS.
AD-646 10q AD-643 412

0DAWSON. H. lo *0 PRIMIOs JUAN Ca

FATIGUE HARDENING*IN ANNEALED AND POINT DEFECTS*AND 0MECHANICAL
DEFORMED ALUMINUM AND COPPER, PROPERTIES OF COLUMBIUM.

A0-716 076 AD-A2S 471

ODECKER, Do Le ODOMAGALA. BY Mre

DIFFUSION IN METALS AT ULTRA-NIGH A STUDY OF THE TI-Z*RO SYSTEM.
PRESSURES * AD-410 S93

AD-AIM 039
ODONADICUe LUCIEN Jo

ODEFRIES. RICHARD So 0 0
* * *DEVELOPMENT Of A LARGE-VOLUME

SOME OBSERVATIONS*ON THE SUPERCONDUCTING SOLENOID.
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AD-608 '10 TITANIUM. THE MECHANISM AND
KINETICS Of THEIR FORMATION

O*DDSCHUl K. Eo IMETASTABILNYE FA2Y V SPLAVAKH
0 0 TITANAs MEKH&NI2" I KINCTSKA IKH

FEASIBILITY 0f DEVELOPING AN My- OSRAZOVAMIYA1.
1ao/2to WELOMENT. AC-673 407

AD-q29 142
INVESTIGATION Of THE FORMATION OF

*DOUGLAS$ No A. TITANIUM ALUMIDEO 73AL. FRO" A

* SOLID SOLUTION SY THE MODULUS Of
EXPERIMNTALLY-DETERMINED PLASTIC ELASTICITY METHOD@

WAVE VELOCITIES IN FULLY-ANNEALED AD-700 626
11007 ALUMINUM (STRIKER VELOCITY 69
FT/SEC TO 760 FT/SECI* OFERGUSON. MARTIN So
AD-717 320

SUSCEPTIBILITY Of GUN STEELS TO

ODUFFY. DAVID K. STRESS CORROSION CRACKING*
* * *AD-717 S53

INVESTIGATION OF DISTORTION REMOVAL
IN WFLDED STRUCTURES- OFERRAGLID. PAUL

AD-721 S37 00

FIRST AND SECOND ORDER PHASE

OQUWEK. POL CHANGES IN SPLAT COOLED AU-CD AND
* 0 0 AU-ZN ALLOYS*

RAPID QUENCHING OF LIQUID ALLOYS AD-710 807
AD-282 36200

MARTENSITIC TRANSFORMATItIM IN A

*ENGELo OLIVE Go SPLAT COOLED AU-SO AT% CO ALLOY-
* 0 0AD-713 747

AN INVESTIGATION Of VERY-HIGH-SPEED-
DROP-IMPINGEMENT EROSION OF 1100 OPLENINGS. MIRTON Ce
ALUMINUM* *0 0

AD-728 bs STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING Of LIQUID

*EVANS@ Re Me METALS*
* 0 0AD-718 902

EFFECT OF FLAME AND MECHANICAL **
STRAIGHTENING ON MATERIAL STRUCTURE AND PROPERTY CONTROL

PROPERTIES OF WELOMENTSe THROUGH RAPID QUENCHING OF LIQUID

AD-?In 521 METALS*
40-739 34D

OFEDERIGHIs To
* 0 0STRUCTURE AND PROPERTY CONTROL

RESISTOMETRIC INVESTIGATION Of PRE- THROUGH RAPID QUENCHING Of LIQUID

PRECIPITATION IN THE AI-MG SS METALS-
ALLOY- AD-749 679

AD-602 103
STRIJCTURE AND PROPERTY CONTROL

*FEDOTOV9 So Go TH'AOUGM RAPID QUENCHING Of LIQUID
* 0 0 METALS*

AETASTABLE PHASES IN ALLOYS Of Arj,.757 677
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0FOMINYMo Ro P. ALUMINUM ALLOYS V9Ss VAD23 AND D16t
* 0 0AD-702 2$9

EFFECT Of INTERNEDIATE ANNEALING ON
THE TEXTURE OF TRANSFORMER STEEL. *OBERIMMAN. Re of

AD-723 S46
EFFECT OF INTERMEDIATE ANNEALING ON

*FORTNER@ EDWARD THE TEXTURE OF TRANSFORMER STEEL,
* * *A8-723 S46

EXPERIMENTAL DEVELOPMENT OF
RADIATION RESISTANT 85.000 PSI OILA!UNOV* S. Go
YIELD STRENGTH REACTOR VESSEL LOW SS

ALLOY STEEL FILLER METAL IPRE- HIGH STRENGTM ALLOYS OF THE TI-AL-
IRRADIATION EVALUATION)& NO-V SYSTEM#

AD-710 130 AO-697 S71

0FRANKEL, HERBERT SHORT-DURATION AND STRESS-RUPTURE
* 6 0STRENGTH Of BETA-ALLOY Of TI-MO-CR-

THE HEATING O; METALS IN AN FE-AL SYSTEM AT HIGH TEMPERATURES,
ELECTROLYTE- AD-700 391

AD-&23 019
9GOETTSCH. P. Es

0FRIOL'tANDERs le No 50 0
* * EXPERIMENTAL HEAT TREATMENT OF "-60

CHANGE IN PROPERTIES DURING AGING M4ACH4INE GUN BOLTS*
OF ALUMINUM ALLOYS (ZAKONOMERNOSIT AO-q23 SIa
IZmEHENIYA SVOISTV PRI STARENII
ALYUMIN?EVYKH SPLAVOV). 0GOODENOWo Re H.

AD-713 921
INTERFACE MOTION IN PHASE

OFUNSHTEIN, YA. No TRANSFORMATIONS* DAINITE

* 0 0 TRANSFORMATIONS IN HYPOEUTECTOID
COMPARATIVE WEAR 9ESISTANCE OF STEELS,
DIFFUSION LAYERS. ADA&II 092

Aiu-729 039

0GOODMAN, STEPHEN Re
*GEGELs HAROLD LOUIS 00

* GRAIN BOUNDARY SEGREGATION Of
A STUDY OF QUENCH*HARDENING IN IMPURITIES IN METALS AND
PLATINUM AND GOLD INTERGRANULAR RiqTTLE FRACTURE.

AD-287 836 AD-684 R97

oGEORGE, FREDERICK Do GGRANKOVA, L# P.

INVESTIGATION TO DEVELOP A HIGH SHORT-DURATION ADSTRESS-RUPTURE
STRENGTH EuTECTIC ALLOY WITH STRENGTH Of BETA-ALLOY Of TI-MO0-CR-
CONTROLLED MICROSTRUCTURE. FE-AL SYSTEM AT NIGH TEMPERATURES.

AD-973 832 A0-700 391

0GERASIMOVA, I* I@ 04RANT, NICHOLAS Jo

INVESTIGATION OF WEAR RESiSTANCE OF STRUCTURE AND PROPERTY CONTROL
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THROUGH RAPID QUENCHING OF LIQUID 'GROENIVILD. T9 P.

METALS. 01

AD-118 902 REVIEW OF RECENT DEVELOPMENTS*

00 0 HIGH-STRENGTH STEELS.
STRUCTURE AND PROPERTY CONTROL AD-85a 353
THROUGH RAPID QUENCHING OF LIQUID
METALS. *GROSSE, As We

AD-739 3RO
PLASMA JET CHEMISTRY.

STRUCTURE AND PROPERTY CONTROL AD-425 S91
THROUGH RAPID QUENCHING 0F LIQUID

AD-7'49 679#*

*00 MECHANISMS 0F' FATIGUE IN HILL-
STRUCTURE AND PROPERTY CONTROL ANNEALED TI-6AL-RV AT ROOM

THROUGH RAPID QUENCHING OF LIQUID TEMPERATURE AND 6007.

METALS. AD-728 239

*o75 67 * GROVE* C. A.
ON THE MECHANISM OF DISPERSION0
STRENGTHENING. MII STORED ENERGY EFFECT Of TITANIUM ADDITIONS Oh 11E

MEASUREMENT IN DISPERSION AGING CHARA'-TERISTICS or AN AL-ZN-
STRENGTHENED IRON- III)@ HG ALLOY.

AD-764 15O AD-7A6 195

GGRAN' So P. *GRUVER, ROBERT Me
0~0 00

RADIATION RESISTANT 8S.000 PSI MATERIALS.

YIELD STRENGTH REACTOR VESSEL LOW AD61S2 399

ALLOY STEEL FILLER METAL (PRE-
IRRADIATION EVALUATION). *GRUZDEVe Le A.

AD-71n 130
HIGH STRENGTH ALLOYS OF THE TI-AL-

*GREENs J9 A. S. MO0Y SYSTEM,
* * oAD-497 S71

STRESS-CORROSION CRACKING OF AL-ZN-
MIG ALLOYS: THE CORROSION BEHAVIOR OGURNEY, FRED Js

Of GRAIN BOUNDARY CONSTITUENTS.* 00

AD75S3 273 THE RELATIONSHIP Of MICROSTRUCTURE
AND MECHANICAL PROPERTIFS OF

OGRIFrINt RICHARD Be EXTRUDED TITANIUM ALLOY BARS TO THE
o 0 0 PRIOR DEFORMATION PROCESSING

RAPIDLY AUSTENITIZED LOW CARBON HISTORY.

STEEL.* AD-SOS 271

AD-753 928 4RNsFR1CSB

THE PULSAR: AN ULTRA HIGH SPEED *

HEATING AND QUENCHING SYSTEM. VACUUM (OR FLUXLESS3 BRAZING-GAS
AD-754 630 QUENCHING 0F 6061 ALUMINUM ALLOY.

AD-649 313
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* ALLOY STEEL FILLER METAL IPPE-SUCCESSFUL GAS QUENCHING OF 6O61 IRRADIATION EVALUATION)*
ALUMINUM ALLOY.. AD-710 130

AD-706 *RZ

* a * 'HECKL. RICHARD U.VACUUM-gRAZING -- AS-QUENCHING 0 :
HISTORY, DEVELOPMENT# AND OVERALL SPNEROIDIZATION OF BINARY IRON_PROGRAM* CARBON ALLOYS OVER A RANGE Or

AD-722 730 TEMPERATURES*
* 0 0AD-687 738

VACUUM BRAZING-GAS QUENCHING OF
CHEMICAL AND ORDNANCE MUNITIONS. oiiIEMHANI Re or

AD-759 117

INTERFACE MOTION IN PHASE*HAAK@ * PeTRANSFORMATIONS. IAINITE

RAPID HEAT TREATMENT OF SNI-CR-MO-V STRANSO# TOSI YOUETI
STEEL* STEELS,09

AD-AIS6 330061 ,
'MIENEM4AWN, Re Fe

*H~ A* Pe TH4E INFLUENCE 6F STRUCTURALDEVELOPMENT OF ALUMINUM-BASE ALLOYS- PARAMETERS ON THE YIELD STRENGTH OFSECTION It# TEMPERED NARTENSITE AND LOWERA0-479 763 BAINITE.
AD-710 789

SHALL. J* A.
* 0 0 NERMAN, HeIPOVED PROPERTIES Of TI-6A1-6V- **2SM THROUGH MI1CRO-STRUCTURE PRECIPITATION IN LIQUID-QUENCHED AL-MODIFICATION, BASE Sit

AD-723 636 A0-76; 108
4 HANNA, W. DAVE PHASE DECOMPOSITION OF LIQUID-

* 0 QUENCHED AL*2S AT 9% ZN.YNE EFFECT OF MICROSTRuCTURE ON AD-76S 130
FATIGUE CRACK PROPAGATION IN TI-6AL.
6V-2SN ALLOY. SPINODAL DECOMPOSITION IN LIQUID-AD-733 335 QUENCHED AL-22 AT all ZN.

*NARKOM* s KeAD-76S 139

EFFECT OF HEAT TREATMENT ON THE *ILAD oE
RESINTIVITY Of BETA-BRASS, SPtNODAL DECOMPOSITION DURINGAD-&66 606 CONTINUOUS COOLING,

ONANTORME .9.Re *-643 302
* a 0 *HOFFNAN. Jo. Re

EXPERIMENTAL DEVELOPMENT OF 001RADIATION RESISTANT 66.000 PSI TERNARY PHASE EQUILIBRIA INYIFLb STRENGTH REACTOR VESSEL LOW TRANSITION METAL.SORON-CARSON-
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SILICON SYSTEMS. PART I. RELATED AD-709 OSO

BINARY SYSTEMS. VOLUME Xl FINAL * 0 0

REPORT ON THE NO-C SYSTEM* EFFECTS OF RESIDUAL STRESSES ON

AD-816 189 STRESS-CORROSION CRACK GROWTH RATES
IN ALUMINUM ALLOYS,

ONUANG. Yo C AD-709 OS

EQUILIBRIUM SOLUTIONS OF NITROGEN SIYERt KAILASAM Re
IN COLUMBIUMNBASE ALLOYS. 0 0 0

A0"602 829 EFFECT OF STRAIN RATE ON THE
MECHANICAL PROPERTIES OF CR-MO-V

0MUNTER. D. So STEEL AT ELEVATED TEMPERATURES*
* a 0 AD-739 S16

DEVELOPMENT OF A STABLE-BETA

TITANIUM ALLOY. OJAKLOVSKYs Jo

AD-601 825 000

* • 0 EXTENSION OF SOLID SOLUBILITY
DEVELOPMENT OF A STABLE-BETA DURING MASSIVE TRANSFORMATIONS*
TITANIUM ALLOY. AD-7qS q87

AO-60R 281
* * 0 OJONESs Be Le

DEVELOPMENT OF A STABLE-BETA * * *
TITANIUM ALLOY. THE STRUCTURAL FEATURES OF

AD-612 477 UNDERCOOLED NICKEL AND NICKEL-
* * * OXYGEN ALLOYS.

DEVELOPMENT OF A STABLE-BETA Ao-716 228

TITANIUM ALLOY.
AD-619 399 oJORDAN. C

OHUSTON, E9 Le INVESTIGATION OF THE EFFECT OF
* 5 ULTRA-RAPID QUENCHING ON METALLIC

SPINODAL DECOMPOSITION DURING SYSTEMs INCLUDING BERYLLIUM ALLOYS
CONTINUOUS COOLING. AD-28q 409
AD-63 302

*JUDD$ Go
oMYATTo MICHAEL Ve a 0 0

• * 0 TRANSMISSION ELECTRON MICROSCOPY

USE OF PRECRACKED SPECIMENS IN STUDY OF AL-ZN-NG.
SELECTING HEAT TREATMENTS FOR AD-712 809
STRESS-CORROSIOM RESISTANCE IN HIGh 0

STRENGTH ALUMINUM ALLOYS, AN ELECTRON MICROPROSE ANALYSIS OF

AD-709 ON3 SOLUTE SEGREGATION NEAR GRAIN

* DSP BOUNDARIES IN AN AL-ZN-MG ALLOY*
USE OF PRECRACKED SPECIMENS IN AD-722 03q
STRESS-CORROSION TESTING OF HIGH-
STRENGTH ALUMINUM ALLOYS. oJUDD. GARY

AD-709 O47 0 0 6

* 5 •A STUDY OF GRAIN BOUNDARY

EFFECT OF QUENCHING RATE ON STRESS- PRECIPITATE-FREE ZONE FORMATION IN
CORROSION CRACK GROWTH RATES IN AN AL-ZN-MG ALLOY.

202q-T4 ALUMINUM, AD-734 617
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EFFEC OF 'ALUMINUM ALLOYS V9Ss VA023 AND 016,
EFFCTorTITANIUM ADDITIONS ON TH4E Ao-702 2.9

AGING CHARACTERISTICS OF AN AL-ZN-
MG ALLOY. 0KtTCHAN, SARA Js

AD-,46 19S5

*KAHNSHCIK. . LoAPPLICATION OF PoTtNTIOSTATIC #NO
OKANESHCH~g g Le ALVANOSTATIC TECHNIQUES To THE

STUDY OF INTERGRANULAR CORROSION INTHE EFFECT Of PRELIMINARY HEAT NIGH STRENGTH ALUMINUM ALLOYS*TREATMENTS ON THE CORROSION Or AD-47i $57
TITANIUM ALLOY TVO%

AD-759 626 6KNOREV9 As to

OKAROONOY, Be A. HIGH STRENGTH 0ALOYS Or THE TI-AL-
* ' 0 NO-V SYSTEMSTRUrTURE AND PROPERTIES Or THE AO-697 S71

KHN6OMVTYU IEPqSTI ALLOY.
AD-496 301 *KIRCHNER@ HNRY P.

OKASNCHEEVe V. No CHEMICAL STRENSTNENING Or CERAMIC
* ' 0MATERIALS*

THE mECHANISM O; THE VARIATION IN AD-6S2 399
THE ABRASIVE WEAR RESISTANCE Or
613L STEEL AFTER HARDENING. *KIRITANIs He

AD-720 379 o
FATIGUE STUDY Or SUENCHED AL-696 AT*KELEKMSAEVs V. YAs I ZN ALLOY.

* 00AD-726 S82WORK HARDENING Or 26KHZHGSM STEEL
DURING PLASTIC DEFORMATION IN THE 9KIRKs FRANK To, JRt
HARDENED STATE.

AD-695 691 SUCCESSFUL GAS QUENCHING Or 6041
ALUMINUM ALLOY.

'KENAGY. DONALD AD-706 842

ON THE MECHANISM OF DISPERSION 'KISZKA@ Jo C.
STRENGTHENI'G@ (I)* STORED ENERGY*
MEASUREMENT IN DISPERSION STRESS CORROSION TESTS Or SOMESTRENGTHENED IRON# (III. WRIUGHT M4-LI BASE ALLOYS,

A0-76M 150 AD-603 551

'KENDALL. Eo GEORGE *KJCLLHAPK, Eo Wes Jo

THE EFFECT OF MICROSTRUCTURE ON TOUGHER WIRE JACKETS Or NYLON,
FATIGUE CRACK PROPAGATION IN TI-6AL.- 60-656 117
6V-2SN ALLOY.

AD-733 335 *KOCH* F.

'KESTNER9 0. g. THE DEFECT STRUCTURE OF IRON OXIDE,
O ~ *AD-691 529

INVESTIGATION OF WEAR RESISTANCE OF
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OKOCHNOY, V. Es INVESTIGATION Or TmiE FORMATION or
TITANIUM ALUMINIDE T13AL FROM A

EFFECT OF INTERMEDIATE ANNEALING ON SOLID SOLUTION BY THE MODULUS OF
THE TEXTURE Of TRANSFORMER STEEL. ELASTICITY METHOO.

A0-723 Sq6 AD-700 424

GKOCZAK9 He Jo OKOSHELEVA, Go F.

PRECIPITATION IN LIQUID-QUENCHED AL- STRUCTURE AND PROPERTIES OF THE
BSE SI, KNN60NVTYU LEPRO?, ALLOY,

AD-765 108 AD-ASA 301

PH*SF DECOMPOSITION OF LIQUID- *KRAFFT, JOSEPH Ne
QUENCH4ED AL-28 AT .g ZN,

A0-765 130 LIGAMENT INSTABILITY MODEL FOR
STRESS CORROSION AND FATIGUE CRACK

OKOEHLERs JoS PROPAGATION IN A 4340 STEEL.

THF DIFFUSION*OF SINGLE AND D7148

DIVACANCIES IN QUENCHED GOLD 6KRAFTs EDWIN N.
AD-289 325

INVESTIGATION TO DEVELOP A HIGH
6KOENLER, Ja S. STRENGTH EUTECTIC ALLOY WITH

* * * CONTROLLED MICROSTRUCTURE,
VACANCY ANNEALING IN THREE AD-673 632
DIFFFRENT EXPERIMENTS IN GOLD.

AD-666 872 6KRAMERe K. He

OKONDRASHIHA, Me V. RAPID HEAT TREATMENT OF SNI-CR-MO-V
* 0 0 STEEL,

INVESTIGATION Of WEAR RESISTANCE Of AD454~ 330
ALUMINUM ALLOYS V95s VA023 AND 016a

AD0702 269 *KRANZLEINt HARVARD he

*KONOROVICH, Is Eo MECH4ANISM Of SUPERPLASTICITY IN AL-
* * 078%ZN ALLOY.

CHANGE IN THE STRUCTURE Of A *0-707 740
FRACTURE AND THE IMPACT STRENGTH OF
3Xl3H7C2 STEEL AS A RESULT OF *KRAUSS% Go
OVERHEATING IN HOT WORKING UNDER* *
PRESSURE ;-NO HEAT TREATMENT, THE DEVELOPMENT OF MARTENSITIC

A0-693 455 MICROSTRUCTURE AND MICROCRACKING IN
OKOPENAAs THODOR JoAM FE-IoSaC ALLOT.
*KOPENAA. THODOR .1.AD-742 979

PRELIMINARY THERMOMECHANICAL *KROGER, F.e A.
TREATMENT OF D4AC STEEL.

A0-712 '485 THE ROLE OF IMPERFECTION CHEMISTRY
IN THE CHARACTERIZATION OF

OKORNILOY. I* Is MATERIALS*
* . *AD-6S2 100
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GKROSHEINs V. At OLASNED. Me f.

CREEP LIMIT AND STRUCTURAL INFLUENCE Of IRON ON PHASE
STABILITY OF THE PARENT METAL AND COMPOSITION, STRUCTURE, AND
WELD JOINTS MADE FROM IMPROVED LOW- PROPERTIES of A ME1AT RESISTANT
ALLOY HEAT-RESISTING STEEL 12NKW NICKEL.CHROMIUM-TUNGSTEN ALLOY.
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