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FOREWORD

This bibliography consists of 148 unclassified and
unlimited reports on Pressure Vessels, These references
were selected from entries processed into the Defense
Documentation Center's data bank during the period of
January 1953 through December 1972, This bibliography
supersedes AD-702 600, DDC-TAS-70-22-1, dated March 1970.

Entires are seaquenced by AD number. Computer
generated indexes of Corporate Author-Monitoring Agency,
Subject, Title and Personal Author are provided.

BY ORDER OF THE DIRECTOR, DEFENSE SUPPLY AGENCY

OFFICIAL

A

BERT B. STEGMAI
Adniinistrator
Defense Documentation Center




3 e AN P A (‘-..-.-:), R

s

CONTENTS

v Page
!“ -
S FOREWORD . et vtnt et enenenenanaeranenansensecnansons el 11

AD BIBLIOGRAPHIC REFERENCES.......... Cetsesasisacessassana 1
INDEXES
CORPORATE AUTHOR-MONITORING AGENCY...... sesssreenensy 0-1
R 1 Y 2 P D-1
L S T-1
PERSONAL AUTHOR. . vt ivirrinneennnneeoenonsnnnsonnas P-1




UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /Z0MO7

AD=295 424
AERCJET~GENERAL CORP AZUSa CALIF

STUDY OF THE EFFECTS OF THICKNESS ON THE PROPERTIES
OF LAMINATED FOR UNDERWATER PRESSURE VES3ELSe {v)

JAN 43 v SAUNDERSyReDe3SMITH,ReL o}
REPTe NOe 0623 01 3
CONTRACT: NOBSB86406

UNCLASSIFIED REPORT

DESCRIPTORS: SLAMINATES, ¢PRESSURE VESSELS, HEAT,
MECHANICAL PROPERTIES, PHYSICAL PROPERTIES, PLASTICS,
REINFORCING MATERIALS, TEMPERATURE, THERMAL STRESSES,
THICKNESS, UNDERWATER (Y)

CONTINUING RESEARCH ON THE STUDY OF THE EFFECTS OF THICKNESS

ON THE MECHANICAL AND PHYsiCAL PROPERTIES OF
FIBER=REINFORCED PLASTIC LAMINATES FOR CREEP SUBMERSIBLE
EXTERNAL PRESSURE VESSELS.,

UNCLASSIFIED /ZUMO?




UNCLASSIFIED
ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe« /20MOQ7

AD=402 636
AVCO LYCOMING DIV STRATFORD CONN

METASTABLE AUSTENITIC FORMING OF HIGH STRENGTH
PRESSURE VESSELS. {u)

DESCRIPTIVE NOTE: SEMIANNUAL INTERIM TECHNICAL PROGRESS
REPTs NOe 2, | SEP 62«30 MAR 63,
APR 63 1V RAYMER JeMo
CONTRACT: AF33 657 7955

UNCLASSIFIED REPORT

DESCRIPTORS: #ROCKET CASES, ®PRESSURE VESSELSH
eSTEEL, STAINLESS STEEL, ToOL STEEL, HOT
WORKING, AUSTENITE, HYDROSTATIC PRESSURE, TESTS,
MECHANICAL PROPERTIES, MATERIALS, MATERIAL

FORMINGy METAL SPINNING., (V)
IDENTIFIERS: H=ll STEEL, AM355 STAINLESS
STEEL, 18NICOMO (330) STEEL. tv)

THREE SELECTED ALLOYS: TYPE H=ll TOOL STEEL»

AM 355 SEMIAUSTENITIC STAINLESS STEEL, AND

18NICOMO (300) MARAGING STEEL, WERE

FABRICATED INTO BlAXIAL PRESSURE VESSEL TEST
SPECIMENSs FOR THE FABRICATION OF THE BIAXIAL
PRESSURE VESSEL TEST SPECIMENS, DESIGNED EXPERIMENTS
WERE UTILIZED TU EVALUATE A VARIETY OF PROGESSING AND
HEAT TREAT VARIABLESes THE FABRICATED PRES SURE
VESSELS (l+Es TUBES) WERE TESTED TO FAILURE IN A
HYDROSTATIc TEST FACILITY AND EVALUATED FOR SELECTION
OF AN OPTIMUM MATERIAL AND ASSOCIATED FABRICATION
PROCESS FOR A HIGH PERFORMANCE, INTEGRAL ROCKET MOTOR
CASEs BASED ON THESE STUpDIES THE 18nICOMO

(300) MARAGING STEEL AND a SPECIFIc PROCESSING
SCHEDULE WERE SELECTED FOR PHASE Il AND II1
EVALUATIONe AN INTERMEDIAYE SIZE CYLINDRICAL TEST
SPECIMEN AND AN INTEGRAL SUBSCALE ROCKEY MOTOR CASE
WERE OESIGNED FOR PHASE 11 INVESTIGATION OF

OPTIMIZED FABRICATION TECHNIQUES FOR THE MANUFACTURE
OF AN INTEGRAL MOTOR CASE FROM 18N]COMO:

{300) MATERJAL. {(AUTHOR) (V)

UNCLASSIFIED /7201407
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe« /Z0MO7

AD=403 122
VERMONT UNIV BURLINGTON

ON THE STRENGTH DEGRADATtoN OF FILAMENT WOUND
PRESSURE VESSELS SUBJECTED TO A HISTORY OF LOADING,
(u)

APR 63 9P OUTWATER,JOHN Q¢ §SE]IBERT;,
WILLARD J,¢
REPTe NOs TMIi96
CONTRACT: NONR321901!
PROJ: &2R05 |9A

UNCLASSIFIED REPORT

DESCRIPTORS: *PRESSURE VESSELS, DEGRADATION,

LOADING (MECHANICS)y FIBERS, STRESSES: T,

MATHEMATICAL ANALYSIS, EQUATIONS, TESTS,

MATHEMATICAL PREDICTION, RILAMENT WOUND

CONSTRUCTION, (U)

IF 1T 1S ASSUMED THAT THE RATE OF GROWTH OF A
GRIFFITH CRACK THAT CONTRoLS THE STRENGTH OF A

FIBER IS PROPORTIONAL TO Ao POWER OF THE STRESS ON
THAT FIBER WE CAN PREDICT THAT THE ULTIMATE SVRENGTH
OF A FILAMENT WOUND PRESSURE VESSEL DECREASES
LINEARLY wITH THE TIME AT A GIVEN LOAD AND ALSO THAT
THE TIME TO FAILURE WHEN THE VESSEL 1S5 HELD AT A
GIVEN LOAD WILL INCREASE LOGARITHMICALLY. BOTH

THESE OBSERVATIONS ARE CONFIRMED EXPERIMENTALLY AND
FORM THE BASIS FOR A SIMPLE METHOD OF PREDICTING THE
LIFE OF A VES SEL AT ONE LOAD AFTER IT HAS BEEN HELD
FOR A GIVEN TIME AT ANOTHERe (AUTHOR) (u)

~

3
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /20107

AD=403 459
ARDE=PORTLAND INC PARAMUS N J

CRYOGENIC STRETCH=FORMING OF SOLID=PROPELLANT ROCKET
CASES, vl

DESCRIPTIVE NOTE! QUARTERLY TECHNICAL REPTes NO, 3, | DEC
62 | MAR 63,
JAN 63 16P CLAFFY,GEORGE 1
CONTRACT: DAJ30 0690RD3501}

UNCLASSIFIED REPORT

DESCRIPTORS: SROCKET CASES, ¢STRETCH FORM ING,
ePRESSURE VESSELS, =2MANUFACTURING METHODS, COLD
WORKING, CYLIDRICAL BOD!Es, CONFIGURATION,
#ELDSy HYDROFORMING (MECHaNICAL), HIGH PRES
SURE RESEARCH, INDUSTRIAL gQUIPMENT, PROGRAM MING,
DESIGN, ANALYSIS, (u)

FIVE VESSEL CONFIGURATIONS (TOTAL OF TEN

VESSELS) WERE CRYOGENICALLY STRETCHED PRIOR TO THE
OCCUR RENCE OF A BREAKDOWN IN THE STRENGTH FACILITY,
TWO OF THE CONFIGURATIONS INCORPORATED DOGwBONE
COMPONENTS AND WERE STREYTCHED AS PART OF THE PROGRAM
TO DEVELOP THE ELLIPTICAL HEADe A SIMPLE VESSEL
INCORPORATING A THRUST SK{RT, AND TWO CONFIGURATIONS
FOR PRODUCING HIGH=STRENGTHM OOMES, WERE ALSO
STRETCHED, TESTING WAS INTERRUPTED DUE TO A GROSS
FAILURE OF THE CRYOGENIC PUMP OF THE STRETCH
FACILITYs THE COMPUTER PROGRAMy FOR ANALYTICALLY
DETERMINING THE FINAL SHAPE TO BE ACHIEVED BY
CRYOGENICALLY STRETCHING o GIVEN PRE FORM VESSEL, WaAS
CHECKED AGAINST ACTUAL DaTA FROM A STRETCHED VESSEL,
THE RESULTS INDICATE THAT THE PLASTICITY EQUATIONS
AND THE COMPUTER PRO GRAM ARE CAPABLE OF PREDICTING
THE STRETCHED SHAPE WITH A HIGH DEGREE OF ACCURACY,
THE FIRST SIMPLE, FULL=S1ZE VESSEL WAS ASSEMBLED
DURING THIS REPORT PERIOD AND REJECTED FOR BAD WELDS.
THE PROBLEM PROVED TO BE ONE OF DIMENSIONAL TOL
ERANCE ON THE HEAD DIAMETERe (AUTHOR) (V)

4
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AD=4904 182
REPUBLIC AVIATIUN CORP MINECLA N Y

EVALUATION OF HIGH~STRENSTH LIGHTWEIGHT LAMI NATED
PRESSURE VESSELS OF LAP=JOINT CONSTRUCTION, 'Y

DESCRIPTIVE NOTE: QUARTERLY PROGRESS REPORT NOe 4y |
0CTY TO 31 DEC 42
JAN 63 20°P CITRINyGe?
CONTRACT: DA30 0690RD3I4H0
PROJ: 59332008
MONITOR: TR766 2 3 3

UNCLASSIFIED REPORT

DESCRIPTORS; ®PRE3SURE VESSELS, ¥ROCKET CASES)»

*BONDED JOINTS, JOINTS, BONDING: COBALT ALLOYS,
MOLYBDENUM ALLOYS, SHEETS, PROCESSING, SPECI

FICATIONS, RINGS, PRODUCTIONs RUPTUREs TESTS»

TENSILE PROPERTJIES, STEEL, THICKNESS, BRAZING,

NELDING, HYDROSTATIC PRESSURE, HEAT TREATMENT,

METAL JOINTS, AGING (MATERIALS)s HIGH TEMPERA

TURE RESEARCH, DESIGN, FRACTURE (MECHANICS),

METALLURGY, LAMINATES, ADHESIVES, NICKEL

ALLOYS, (u)
IDENTIFIERS! LAP=JOINT CONSTRUCTION. (u)

THE PRODUCTION SHEET METAL MATERIAL WAS EVALUATED
AGAINST SPECIFJICATION REQUIREMENTS. RINGS WERE
FABRICATED OF THE 0¢021=IN¢ THICK MAR=AGING STEEL
MATERJAL FOR THE FIRST 3 pPRESSURE VESSELS. THE

FIRST PRESSURE VESSEL WAS ASSEMBLED AND TESTED
SUCCESSFULLY PRODUCING A RURST STRENGTH 7.9%

GREATER THAN THAT INDICATED B8Y UNIAXIAL TENSILE TESTS
OF THE PARENT SHEELe (AUTYHOR) (Ul

S5
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DDC REPOQORT BIBLIOGRAPHY SEARCH CONTROL NOe /Z20n0O7

AD=406 622
PICATINNY ARSENAL DOVER N J FELTMaN RESEARCH LABS

THE DEPENDENCE OF DYNAMIC STRENGTH OF CYLINDRICAL
PRESSURE VESSELS ON GEOMETRICAL PARAMETERS, (Ul

MAY 63 10P MACKENZIE ,As IDALRYMPLEJE,
i .
REPTs NOo PA=TM=1206
PROJ: DA=502=05«02]

UNCLASSIFIED REPORT

DESCRIPTORS: ®PRESSURE VESSELS, *CYLINDRICAL

BODIES, CONTAINERS, PRESSURE, RUPTURE, GEO

METRIC FORMS, DESIGN, EXPERIMENTAL DATA, THEORY,

CRARGES (EXPLOSIVE). ()

EXPERIMENTAL INFORMATION wAS OBTAJNED BY DET

ONATING SPHERES OF C4 EXPLOSIVE CENTRALLY LO CATED
IN CYLINDRICAL CONTAINERS, SLIGHTLY DIF FERENT
RESULTS WOULD BE EXPECTED FOR OTHER EAXPLOSIVES.

END CAPPING WAS ACCOMPLISWHED BY PLACING THE PIPE

IN A VERTICAL POSITION, STANDING ON A STEEL PLATE.
ANOTHER THICK STEEL PLATE WaS PLACED OVER THE OPEN
TOP END OF THE CYL INDER aND THE ASSEMBLY WAS LOADED
DOWN WITH ABOUT 500 LB8S OF LEADe WITH THIS SYSTEM,
EXPLOSIVE SPHERES OF DIFFERENT MASSES WERE DETONATED
INSIDE THE CYLINDERS TO DETERMINE THE MAXIMUM AMOUNT
OF EXPLOSIVE THAT COULD Be CONTAINED NITHOUT RUPTURE,
INSIDE VARIOUS CYLINDERS, ONLY ONE SHOT wWAS FIRED

IN EACH CYLINDERs THE TECHNIQUES OF END CAPPING 1y
THIS EXPERIMENT 1S NOT CR1TI CAL IF THE CYLINDERS
HAVE A LENGTH OF 5 OR & YIMES THE INSIDE OIAMETER.
THE SIDE WALL OF THE CYLINDER RECEIVES THE FIRST
IMPULSE BEFORE THE END PLATES EXPERIENCE ANY
DISTURBANCEes HIGH=SPEED PHOTOGRAPHS WERE TAKEN OF

AN EX PANDING ALUMINUM PIpPE LOADED WITH 12 GMS OF EX
PLOSIVE., THE OUTSIOE DIAMETER WAS 3 INCHES AND THE
WALL THICKNESS 1/4 INCHe THE EXPANSION TOCK PLACE

IN ABOUT 50 MiCROSECs (AUTHOR) vl

6
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AL=407 432
WATERTOWN ARSENAL LABS MasS

TRANSITIONAL BEHAVIOR OF WHIGH=STRENGTH STEEL

PRESSURE VESSELS, 11'0)
MAY 63 30P INGRAHAM  JORN Mo}
PROJ: 1RO 24401Al111}
MONITOR: waAlL TRI10 9 |

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPORT ON MATERIALS FOR SOLID
FROPELLANT ROCKET MOTORS,

DESCRIPTORS; PRESSURE VESSELS, *STEEL, DEN
SITY, BRITTLENESS, TOUGHNESSs TENSILE PROPER
TIES)y MICROSTRUCTUREs LOW=TEMPERATURE RESEARCH,
HARDNESS, CHROMIUM ALLOYS, MOLYBDENUM ALLOYS,
TRANSITION TEMPERATURE, IMPACT SHOCK, THICKNESS,
TESTSy FRACTOGRAPHY, SPHERESs HYDROSTATIC PRES

SUREs FRACTURE (MECHANICS), {v)
I0ENTIFIERS: STRENGTH TO WEIGHT RATIO, AISI 4340,
VISCOJET 1000 STEEL. (V)

PRESSURE VESSELS OF NEARLY SPHERICAL GEOMETRY WERE
HYDROSTATICALLY TESTED TO FAILURE AT VARIOUS
TEMPERATURES TO DETERMINE THE FRACTURE TRANSI TIONAL
BEHAVIOR OF THE MATERIALS, A COMPARISON OF THE
FRACTURE SURFACE MARKINGS WAS MADE WITH THOSE OF
TENSILE TESY SPECIMENS FRACTURED AT SIMILAR TEST
TEMPERATURESs NOTCH STRENGTH TO TENSILE STRENGTH
RATIOS WwWERE DETERMINED USING BOTH ROUND AND FLAT
TENSILE SPECIMENS FROM THE SAME ALLOYS, IT WAS
CONCLUDED THAT THE FRACTURE TRANSITIONAL BEHAVIOR, N
PRESSURE VESSELS FAB RICATED FROM H]GH=STRENGTH Hi|
STEEL AND LOWER STRENGTH AlS! 4340 STEEL, COULD BE
PREDICTED WITH REASONABLE CERTAINTY FROM FRACTURE
SURFACE EVAL UATIONS OF TENSILE SPECIMENS OF THE TYPE
USEU TO DETERMINE THE NOYCH STRENGTH TO TENSILE
STRENGTH RATIOSs (AUTHOR) (V)

UNCLASSIFIED /20u107
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AD=408 278
REPUBLIC AVIATION CORP FARMINGDALE N Y

EVALUATION OF HIGH=STRENGTH LIGHTWEIGHT LAMINATED

PRESSURE VESSELS OF LAF=JoINT CONSTRUCTION, ()
DESCRIPTIVE NOTE! QUARTERLY PROGRESS REPTs NO¢ 5, | UAN=
31 MAR 63,
APR 63 57P CITRIN:Gs §
MONITOR: WAL REPT» NO. TR766 2 3 &

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTES

DESCRIPTORS: (ePRESSURE VESSELS, MATER]IALS), STEEL,
LAMINATES, BONDING, BRAZING, ADHESIVES, CERAMIC
MATERTIALSy SHEETS, CYLINDRICAL BOUIES» WELDING, ROCKET
CASES, BONDED JOINTSy WELDS, MANUFACTURING METHODS (U)

IDENTIFJERS: MAR-AGING STEELs INCO 250 KSI NICOMO,

INCO 300 KS1 NICOMOy LAP=JOINT CONSTRUCTION, 1963 (U)

FIVE PRESSURE VESSELS WEReg ASSEMBLED ANp TESTED 70
FAILURE, THEY WERE FABRJICATED OF THREE NOMINAL
THICKNESSES OF MATERIAL, 0e025%y 0es040=y AND 04064~
INe=THICK MAR=AGING STEEL, AN ANALYSIS OF THE
RESULTS OF THESE TESTS INpDICATED THE FEASIBILITY OF
THE LIGHTWEIGHT LAMINATED PRESSURE VESSELS OF LAP=
JOINT DESIGN AND SHOWED YWME DIFFICULTY OF
DEMONSTRATING A REPRODUCIBLE CONFIDENCE LEVEL WITH
REUSABLE HEADER CLOSURES THAT HAD SUSTAINED SOME
DEFORMATION DURJNG HYDROSTATIC TESTS TO HIGH~ENERGY
LEVELSs (AUTHOR) ty)

8
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AD=412 933
BOEING SCIENTIFIC RESEARCK LABS SEATTLE WASH

A LINEARIZED ANALYSIS OF THE PRESSURE WAVES IN A TANK
UNDERGOING AN ACCELERATION, (U

JUL 63 9P EHLERSF+EDWARD
REPTe NOs MATHEMATICAL NOTE NO. 308

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: ALSO AVAILABLE FROM THE AUTHOR,

DESCRIPTORS (*PRESSURE VESSELS» FLUID FLOW),

‘(®TANKS (CONTAINERS))s ANALYSIS)s» ACCELERATION,
EQUATIONS, ROCKET MOTOR NO2ZLES, PRESSURE,

TIME, FUNCTIONS, SOUND, VELOCITY, (V)
IDENTIFJERS: 1963, {u)

THE RAPID ACCELERATION EXPERIENCED BY A ROCKEYT WITH

A HIGH THRUST TO WEIGHT RaTIO INFLUENCES THE RATE Of
FLOW THROUGH THE NOZZLE, THEREBY ALTERING THE THRUST.
TO OBTAIN SOME INSIGHT INTO THE EFFECTS OF

ACCELERATION ON FLUID FLOWSs THE LINEARIZED

EQUATIONS FOR THE ONE=DIMENSIONAL FLOW IN A CLOSED

TANK ARE SOLVED FOR THE ACCELERATION PRESCRIBED AS
KNOWN FUNCTION OF TIMEs THE WAVE PATTERN IS

DESCRIBED IN DETAIL FOR THE FLOW INOUCED BY AN
INSTANTANEOUS CON STANT AcCELERATION BEGINNING AT

TIMEs (AUTHOR) (V)

¢
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AD=419 354
ARMY MATERIALS RESEARCH AGENCY WATERTOWN MASS

ANALYTICAL STUDY FOR A HYDRODYNAMIC TEST SYSTEM,
(v)

SEP 43 25P SEMPLE yCHARLES Wl
PROJ: 1C542718D387
MONITOR: AMRA TR&3 12

UNCLASSIFIED REPORT

DESCRIPTORS: (eHYDRODYNAMICSs TESTS), (ePRES

SURE VESSELS, DESIGN), LOADING (MECHANICS),

ANALYSIS, MEASUREMENT, CONPRESSIBLE FLOW,

DENSITY, PRESSURE, FITTINGS, NUMERICAL ANALYSIS,

FLUID FLOW, EQUATIONS, (U)
IDENTIFIERS: ACCUMULATORS, 1963 (u)

ANALYTICAL EQUATIONS RELATING SPECIMEN PRESSURE T0

RISE TIME WERE DEVELOPED FOR SPECIMENS SUB JECTED To
INTERNAL PRESSURE BY A HYDRODYNAMIC LOADING SYSTEM.
RISE TINE MEASUREMENTS WERE MADE DURING DYNAMIC ¢
PRESSURIZATION OF A PRESSURE VESSEL, AND THE
EXPERIMENTAL AND ANALYTICAL RE SULTS COMPARED. THE
EFFECTS OF VARIOUS SYSTEM PARAMETERS ON RISE TIME

WERE ESTABLISHED FROM THE ANALYTICAL EQUATIONS.

DESIGN GUIDE LINES ARE OUTLINED FOR THE

CONSTRUCTION OF SIMILAR Hy DRODYNAMIC SYSTEMS.

{AUTHOR) (V)

10
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AD=H20 977
GOODYEAR AEROSPACE CORP AxRON OHIO

STUDY OF THE EFFECTS OF MECHANICAL DAMAGE ON THE
PERFORMAKNCE OF FILAMENT=WoUND MOTOR CASES., (U)

DESCRIPTIVE NOTE{ PROGRESS REPTe NO, 3, | AUG=30 SEP
63,
0CT 63 19P BURKLEYsRs Ae iBOLLERyTe Jo
{BUTCHERy1e¢ Ro}
REPTe NOe GER=11154B
CONTRACT: NOw=63=0449

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (eROCKET CASES, FAILURE, (MECHANICS)),
(eFILAMENT WOUND CONSTRUCTION, FAILURE (MECHANICS)),
(eFAJLURE (MECHANICS), PRESSURE VESSELS), (®PRESSURE
VESSELSy FAILURE (MECHANICS))y WIRE=WINDING MACHINES,
MANUFACTURING METHODS, GUIDED MISSILES (UNDERWATER=TQ=
SURFACE), GUIDED MISSILES (SURFACE TO SURFACE), NAVY,
GLASS TEXTILES,) MECHAN[CAL PROPERTIES, HIGH PRESSURE
RESEARCH, TEST EQUIPMENT, TEST METHOULS ()

IDENTIFIERS: 1963, POLARLS (u)

THIS REPORT DISCUSSES THE CONCLUSION OF THE
FABRICATION, MACHINE FLAWING, AND TESTING OF SIX=INCH
DIAMETER FILAMENT=WOUND BOTTLESs IT WAS FOUND THAT

THE BURST PRESSURE IS REDUCED BY A FLAW; HOWEVER, IT
APPEAREDL THAT THE INTERS#FrRSED WINDING METHOD '
IMPROVED THE ABILITY OF THE CASE TO RES1IST THESE

FLAYSe (AUTHOR) tv)

11
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AD=422 866
VERMONT UNIV BURLINGTON
THE EFFECT OF REPEATED LOADING ON FILAMENT WOUND
INTERNAL PRESSURE VESSELS, (V)

DESCRIPTIVE NOTE: TECHNICAL MEMO.
SEP 63 18P OUTWATER)JOHN Os |
REPTes NO¢ NOLC=TM=43~=14
CONTRACT? NONR3I21901}
PROJS 62R05 19A

UNCLASSIFIED REPORT

DESCRIPTORS: (®PRESSURE VESSELS» FILAMENT WOUND
CONSTRUCTION)y (®LOADING (MECHANICS), PRESSURE VESSELS),
FATIGUE (MECHANICS), ACOUSTIC PROPERTIES, FAILURE
(MECHANICS), LARMINATES, GLASS TEXTILES, TEST METHODS,
STRESSES, TENSILE PROPERTIFS, HYDROSTATIC PRESSURE ' (V)

IDENTIFIERS: 1943 (V)

BY SUBJECTING THIN FILAMENT WOUND INTERNAL PRESSURE
VESSELS TO REPEATED LOADS WITH DIFFERENT RATES OF
LOADING, LOAD RANGES, AND DURATION OF PEAK LOADS{ Wg
CONCLUDE THAT THE PRINCIRLE FACTOR INVOLVED IN THE
FATIGUING OF THE VESSELS 1S THE TOTAL DURATION UNDER
LOADe THE LIFE OF A VESSEL UNDER CYCLIC LOADING IS
ABOUT THE SAME AS MIGHT gg EXPECTED WERE THE VESSEL
TO BE HELD AT THE MAXIMUM LOAD UNTIL FAILURE THROUGH
STATIC FATIGUEs AN EXPLANATION FOR THIS BEMAVIOR 1S
MADE QUALJTATIVELY BY EXAMINING THE ACCOUSTICAL
SEHAVIOR OF A VESSEL UNDER REPEATED LOADING.
{AUTHOR) v

12
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AD=423 216
GENERAL DYNAMICS/FCRT WORTH TEX

O UV U U

PRELIMINARY REPORT ON FABRICATION AND TESTS OF AN
: ELECTRODEPOSITED PRESSURE BOTTLE, (V)

NOV 63 12P MOONEYsCo He sJRW?
- REPTe NOs SR D6112
| CONTRACT: AF33 657 11214

e UNCLASSIFIEC REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS; (ePRESSURE VESSELSy ELECTRODEPOSITION),
(*ELECTRODEPOS]TIONy, PRESSURE VESSELS)s» PROCESSING,
SURFACES, PREPARATION, NITROGEN, BOILING, TIME, THERMAL
; CONDUCTIVITY, HEAT TRANSFER, PRESSURE, MEASUREMENT, TEST
METHODS {u)
IDENTIFIERS: 1963 (u)

A DESCRIPTION IS GIVEN OF THE FABRICATION AND
EVALUATION OF AN ELECTRODEPOSITED PRESSURE BOTTLE,

THE TYPE OF MANDREL, SURKACE PREPARATION,
ELECTRODEPOSITING SOLUTION, AND CURRENT ARE DISCUSSED
PERTAINING TO FABRICATION. PRESSURE PROOF TESTS T0
ESTABLISH STRUCTURAL CAPABILITY AND THERMODYNAMIC

TESTS TO DETERMINE HEAT TRANSFER COEFFICIENTS ARE

ALSO DISCUSSED IN THE REPORTs ASSOCIATED PROBLEMS

AND RECOMMENDATIONS FOR FyUTURE IMPROVEMENT ARE
INCLUDEDs (AUTHOR) (Uu)
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOMO7

AD=423 526
NAVAL RESEARCH LAB WASHINGTON D €

NEUTRON EMBRITTLEMENT OF REACVOR PRESSURE VESSEL
STEELS, (V)

0CT 63 6P STEELEWLs £4 1HAWTHORNE»Js R,
H
REPT. NO. NRL'5984
PROJ: RRUQO7 0! 46 5409 ,SRo07 01 01}
TASK: U848

UNCLASSIFIEDC REPORT
DESCRIPTORS: (eSTEEL)» RADIATION DAMAGES), (eREACTOR

MATERIALS, STEEL), (*PRESSURE VESSELS)» STEEL)s NEUTRQONS,
HEAT TREATMENT, NEUTRON BEaMS, DUCTILITY, NUCLEAR

REACTORS, EXPERIMENTAL DATA, NUCLEAR POWER PLANTS {u)
IDENTIFIERS) 19463, NEUTRON EMBRITTLEMENT, HY 80
STEEL (V)

THIS REPORT PRESENTS THE STATUS OF OBSERVATIONS AT
THE U, 54 NAVAL RESEARCH LABORATORY ON THE
EMBRITTLEMENT OF STEELS WHICH ARE COMMONLY USED FOR
THE PRIMARY PRESSURE CONYAINMENT VESSELS OF NUCLEAR
POWER PLANTSe THE DEMONSYRATED CRITERJON OF NIL
DUCTILITY TRANSITION (NDY) TEMPERATURE PROVIDES THE
BASIS FOR MEANINGFUL ANALYSIS OF NEUTRON=INDUCED
EMBRITTLEMENT IN REACTOR STEELSes RESULTS TO DATE
INDICATE THAT THE DEGREE oF EMBRITTLEMENT DEPENDS
UPON THE MATERIALs THE NUETRON EXPOSURE, AND THE
TEMPERATURE DURING IRRADIATIONs THESE SAME
VARIABLES ALSO AFFECT THE DEGREE OF NOTCH DUCTILITY
RECOVERY EFFECTED BY POSTIRRADIATION HEAT TREATMENT,
IN ADDITION, THE TIME AND TEMPERATURE OF HEAT .
TREATMENT HAVE BEEN SHOWN TO PLAY AN IMPORTANT ROLE
IN ESTABLISHING THE RECOVERY PATTERNe THE VALIDITY
OF THESE EXPERIMENTAL OBSERVATIONS ARE BEING TESTED
THROUGH CORRELATIONS WITH DATA FROM REACTOR
SURVEILLANCE PROGRAMS AND FROM SPECIMENS OJF THE SL=
! REACTOR PRESSURE VESSEL, PRELIMINARY DATA FROM
DOSIMETRY IN THE SM=1A REACTOR PERMIT THE

EXTENSION OF EXPERIMENTAL DATA TO PREDICT THE
INCREASE {N NDT OF THE REACTOR PRESSURE VESSELs
(AUTHOR) {u)
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZO0MO7

AD=425 162
NAVAL ORDNANCE LAB WHITE oaK MD

REVERSE YIELDING OF A FULLY AUTOFRETTAGED TUBE OF
LARGE WNALL RATIO, ()

AUG 63 27P DAWSONVICTOR Co Do iSEIGEL,
ARNOLD Eo ¢
REPTe NOe NOLTR=53=123

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS; (eCYLINDRICAL BODIES, MECHANICAL
PROPERTIES)y (®PRESSURE VESSELSy STRESSES), CREEP,
HYDROSTATIC PRESSUREs MATHEMATICAL ANALYSIS, STRAIN
(MECHANICS),y ELASTICITY, PLASTICITY, EQUATIONS (V)

IDENTIFIERS: 1963, AUTOFRETTAGE (V)

THE EQUATIONS ARE DEVELOPED FOR THE CASE OF A

REVERSE YJELDED THICK=~WALLED CYLINDERe IT IS

ASSUMED THAT A CYLINDER 1S SUBJVECTED TO AN INTERNAL
PRESSURE WHICH CAUSES PLASTIC FLOW THROUGHOUT THE

WALLS THE SIZE OF THE CYLINDER IS SUCH THAT THE
RESIDUAL STRESSES DEVELOPED DURING PRESSURE RELEASE
CAUSE THE CYLINDER TO REYIELD IN COMPRESSIONe THE
STRESS EQUATIONS FOR THE SUBSEQUENT REAPPLICATION OF
PRESSURE TO THE REYIELDED CYLINDER ARE ALSO

DEVELOPEDs (AUTHOR) (V)
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOs /20M07

AD=H425 196
AEROJET=GENERAL CORP SACRAMENTO CALIF

RESEARCH AND DEVELOPMENT 1N SUPPORT OF THE POLARIS
PROGRAMs TASK 1+ INVESTISATION OF FILAMENT WINDING
PATTERNS, (V)

DESCRIPTIVE NOTE: BI=MONTHLY PROGRESS REPTs NOs 3, 24
AUG=24 0CTYT 63,
NOV 63 oP BRADLEY yWs 3ZICKEL sJe i
TONN 4Ge He ISMITH sKe We $GALUZEVSKIsRe
As
REPTe NOs AGC=D42713
CONTRACT: NOW=b3w(Qs27

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (*PRESSURE VESSELSy FILAMENT WOUND
CONSTRUCTION)y (#FILAMENT WOUND CONSTRUCTION,
CONFIGURATION), STRUCTURAL PROPERTIES, RELIABILITY,
GUIDED MJSSILES (UNDERWATER=TO=SURFACE), GUIDED MISSILES
(SURFACE=TO=SURFACE)) NAVY, ROCKET CASES, HYDROSTATIC
PRESSURE, STRESSES, DEFLECTION, DESIGN, ANALYSIS (v

IDENTIFIERS: 1963, POLARIS (n

THIS 1S THE THIRD OF A SERIES OF BIMONTHLY REPORTS
DESCRIBING PROGRESS IN A PROGRAM CONDUCTED TO
INCREASE THE UNDERSTANDING OF THE INTERRELATION
BETWEEN CHAMBER WINDING PATTERNS AND CHAMBER
BEHAVIORe ALL SIX OF THE 1SOTENSOID UNITS REQUIRED
FOR THIS PROGRAM HAVE BEEN FABRICATEDs THREE OF THE
FOUR UNITS TESTED HYDROSTATICALLY RUPTURED AT
PRESSURES EXCEEDING THE DESIGN BURST PRESSURE. THE
DATA ARE BEING ANALYZEDs AN ANALYSIS THAT TAKES

INTO CONSIDERATION THE SYRENGTH OF THE RESIN IN
DESIGNING ISOTENSOID FILAMENT«-WOUND PRESSURE VESSELSs
HAS BEEN DEVELOPED AND PROGRAMMEDe (AUTHOR) (u)
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UNCLASSIFIED
DDC REPORT BIBLJUGRAPHY SEARCH CONTROL NOe /ZOMO7.

AD=425 729
MELLON INST PITTSBURGH Pa

A STUDY OF THE BEHKAVIOR OfF SMALL PRESSURE VESSELS
UNDER BLAXIAL STRESS CONDITIONS AND IN THE PRESENCE
OF SURFACE CRACKS, (v)

DESCRIPTIVE NOTE: FINAL REPTe,
JUN 63 165P BHAT1Ge Ko
REPTe NOs TM242
CONTRACT: NONR374400
PROJ: MI4396

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (#PRESSURE VESSELSs FAILUKE (MECHANICS)),
(¢STEEL, PRESSURE VESSELS), (®FAJLURE (MECHANICS),
PRESSURE VESSELS); (®STRESSES, PRESSURE VESSELS),
FRACTURE (MECHANICS)y FATIGUE (MECHANICS), HYDROSTATIC
PRESSURE, SHEETS, HEAT TREATMENT, MANUFACTURING
METHODS, TENSILE PROPERTIES, TABLES, STRAIN

(MECHANICS) (V)
IUENTIFIERS: 1943, MARAGING 18 NI STEEL, HYDROBURST
TESTSy, BIAXIAL STRESSES (V)

RESULTS ARE PRESENTED OF a STUDY OF SMALL,

SEAMLESS, THIN=yALL PRESSURE VESSELS OF SEVERAL
ULTRAHIGH STRENGTH STEELS TESTED UNDER BIAXIAL STRESS
CONDITIONS AND ALSO IN THE PRESENCE OF SURFACE
FATIGUE CRACKS OF PREDETERMINED SIZES INSERTED ON THE
EXTERIOR SIDEWALL OF THE VESSELS, PERPENDICULAR TO
THE HOOP DIRECTIONe BEHAVIOR OF THE TEST VESSELS
UNDER BJAXIAL STRESS CONDJTIONS IS CORRELATED TO THAT
OF FLAT SHEEY SPECIMENS, CONTAINING APPROXIMATELY
SAME SIZE FATIGUE CRACKS, BUT TESTED UNDER UNIAXIAL
STRESSe FLANS APPEARED To AFFECT THE PERFORMANCE OF
THE MEDJUM CARBON (0e¢30 Yo 0435%) CONSTRUCTIONAL
STEELSy AISI 4130, AMS 6434, MX=2 TO A LESSER

DEGREE THAN HIGHER CARBON (0,408 ANO HIGHER)

AND HIGHER ALLOY CONSTRUGTIONAL STEELS. UNDER

BIAXIAL STRESS CONDITIONS CRACKS HAVE A MORE POTENT
INFLUENCE IN REDUCING THE STRESS CAPABILITY THAN
UNDER UNIAXIAL STRESS FOR ALL MATERIALS, EXCEPT THE
MARAGING }8N] STEELS WMICH EXHIBITED LOW CRACK
SENSITIVITYe FRACTURE CONTYRCL MODE IN THE PRESENCE

OF FLAWS IN ALL EXCEPT THE MARAGING I8Nl STEEL
PRESSURE VESSELS #AS K SuUg IC INITIATED,

(AUTHOR) {v)
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOes /ZOMO7

AD=426 431
NAVAL RESEARCH LAB WASHINGTON D C

PRACTICAL CONSJDERATIONS [N APPLYING LABORATORY
FRACTURE TEST CRITERIA To THE FRACTURE=SAFE DESJGN oF
PRESSURE VESSELS, tv)

NOV 43 3z2P PELLINI)We So IPUZAKsIPe Po
REPTe NOe NRL=6030
PROJ? RRUO7 01 46 5414 ,SRpO7 0l 01 0850 0854

UNCLASSIFIED REPORT

DESCRIPTORS: (ePRESSURE VESSELS, DESIGN), (eFRACTURE
(MECHANICS)) TESTS), STEEL, MATERIALS» TEST METHODS,
PRESSURE, TEMPERATURE, METAL PLATES (U)

JOENTIFIERS: 1963 (V)

TRENDS IN PRESSURE VESSEL APPLICAT]ONS INVOLVING
HIGHER PRESSURES, LOWER SFRVICE TEMPERATURES, THICKER
WALLS, WEwW MATERIALS, AND CYcLIC LOADING REQUIRE THE
DEVELOPMENT OF NEN BASES IN THE SUPPORTING SCIENTIFIC
AND TECHNOLOGICAL AREASs THIS REPORT PRESENTS A
"'BROAD LOOK'' ANALYSIS OF THE OPPORTUNITIES TO APPLY
NEW SCIENTIFIC APPROACHES TO FRACTURE=SAFE DESIGN [N
PRESSURE VESSELS AND OF YHE NEW PROBLEMS THAT HAVE
ARISEN IN CONNECTION WITH THE UTILIZATION OF HIGHER
STRENGTH STEELSs THESE OPPORTUNITIES FOLLOW FROM

THE DEVELOPMENT OF THE FRACTURE ANALYSIS DIAGRAN
WHICH DEPICTS THE RELATIONSHIPS OF FLAW SIZE AND
STRESS LEVEL FOR FRACTURE IN THE TRANSITION RANGE of
STEELS WHICH HAVE WELL~DEFINED TRANSITION TEMPERATURE
FEATURES, THE REFERENCE cRITERIA FOR THE USE OF THE
FRACTURE ANALYSIS DIAGRAM IS THE NIL=DUCTILITY
TRANSITION TEMPERATURE OF THE STEEL, AS OETERMINED
DIRECTLY BY THE DROP=WEIGWT TEST OR INDIRECTLY BY
CORRELATION WITH THE CHARPY V TEST. POTENTIAL
DIFFICULTIES IN THE CORRELATION USE OF THE CHARPY

V TEST ARE DEDUCED TO REQUIRE ENGINEERING
INTERPRETATION OF CHARPY v TEST DATA RATHER THAN

TO INVOLVE BASIC BARRIERS TO THE USE OF THE TEST.

THE RAPID EXTENSION OF PRESSURE VESSEL FABRICATION

TO QUENCHED AND TEMPERED STEELS 1S EXPECTED TO
PROVIDE NEW PROBLEMS OF FRACTURE=SAFE DESIGNs
{AUTHOR) {u)

18

e UNCIASSIFIED /20407




UNCLASSIFIED
ODC " PORT BIBLIOGRAPHY SEARCH CONTROL NOe /Z0MO7

AD=428 856
NAVAL ORDNANCE LAB WHITE oAK MD

DESIGN METHOD FOR DOUBLE~wALLED EXTERNAL PRESSURE
VESSELS, tu)

0CT 63 IV CHURCHILL My Vo3
REPTe NOe¢ NOLTR=63=249

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (#PRESSURE VESSELSy DESIGN), (eSTRUCTURAL
SHELLS, STIFFENED CYLINDERS)s» EQUATIONS, UNDERWATER
ORDNANCE, STRESSES, ASPECT RATIO, STABILITY, ELASTICITY,
OPTIMIZATION, LOADING (MECHANICS), ELASTIC SHELLS) BEAMS
(STRUCTURAL (U)

IDENTIFIERS: 1963 (V)

BY PURSUING THE ANALOGY WHICH EX1STS BETWEEN THE
REINFORCED PRESSURE VESSEL AND THE BEAM ON AN ELASTIC
; FOUNDATIONy AND BY SYSTEMATIC APPLICATION OF THE
PRINCIPLE OF BALANCED DES1GN, A SET OF EQUATIONS IS
DERIVED BY wHICH OPTIMUM VvALUES FOR WALL THICKNESS,
REINFORCEMENT SIZE AND SPACING CAN BE CALCULATED
DIRECTLY FROM THE SHELL RADIVUS, THE DESIGN PRESSURE,
! AND THE MECHANICAL PROPERTILS OF THE MATERIALe THE
: ELEMENT OF TRIAL AND ERROR I35 VIRTUALLY ELIMINATED
’ ANE THE USE OF ITERATIVE METHODS 1S RESTRICTED TO A
FEW CASES IN WHICH CONVERGENCE IS QUITE RAPID. THE
EFFECT OF RIGID EnND BULKHEADS 1S DISCUSSED AND A
MEANS OF MINIMIZING SECONDARY STRESSES FROM THAT
SOURCE IS PROPOSEDs A SAMPLE CALCULATION IS GIVEN
AND A COMPARISON MADE W!TH DESIGNS PRODUCED BY OTHER
METHODSs (AUTHOR) (V)
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UNCLASSIFIED
ODDC REPORT BIBLJOGRAPHY SEARCH CONTROL NOe /ZOMO7

AD=428 905
PENNSYLVANIA STATE UNIV UNIVERSITY PARK ORDNANCE RESEARCH
LAB

SOLID GLASS AND CERAMIC EXTERNAL=-PRESSURE VESSELS,
(u)

JAN 64 iv STACHIWsJde Do
CONTRACT: NOw=43=0209

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (#PRESSURE VESSELSy MATERIALS), (®CERAMIC
MATERIALS, PRESSURE VESSELg), (*GLASS, PRESSURE
VESSELS), UNDERWATER, BRITTLENESS, COMPRESSIVE
PROPERTIES, WEIGHT, CREEP, FATIGUE (MECHANICS),
UNDERWATER EXPLOSIONS, HYDROSTATIC PRESSURE, IMPACT
SHOCK, PROTECTIVE TREATMENTS, ELASTICITY, STRESSES,
ALUMINUM COMPOUNDS, OXIDES, STIFFENED CYLINDERS, JOINTS,
MODEL TESTS, SHOCK RESISTANCE, ALUMINUM ALLOYS,
OCEANOGRAPHIC VESSELSy SUBMARINES) DEFLECTION, PRESSURE.

STRAIN (MECHANICS) )
IDENTIFIERS: 1964, PYROCERAM, ALUMINUM OXIDE,
ALUMINUM ALLOY tu)

SOLID GLASS OR CERAMIC HULLS PROVIDE THE MAXIMUM
BUOYANCY ANU INTERNAL USEFUL VOLUME FOR UNDERWATER
VEHICLESe THIS MATERIAL DISPLAYS LOW CREEP
CHARACTERISTICS AND WITHSTANDS EXTERNAL PRESSURE
CYCLING AND MILD UNDERWATER DYNAMIc PRESSURES.
SCRATCHES ON THE EXTERIOR SURFACES DO NOT DECREASE
APPRECIABLY THE COMPRESSIVE AND ELASTIC STRENGTH OF
SUCH VESSELS WHEN EXPOSED TO EITHER STATIC OR CYCLING
PRESSUREs CONNECTORS HAVE BEEN DEVISED THAT ENABLE
GLASS CYLINDERS TO BE JOINED INTO A MONOLITHIC
STRUCTURE THAT 1S RESISTANT TO BOTH PRESSURE AND
FLEXUREe (AUTHOR) {u)
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UNCLASSIFIED
DDC REPORT BIBL!OGRAPHY SEARCH CONTROL NOe /7Z0MO7

AD=429 031
LOCKHEED PROPULSION CO REDLANDS CALIF

DESIGw, FABRICATIUN AND HYDROTESTING OF A 120INCH
DIAMETER PRESSURE VESSEL USING 18 PERCENT NICKEL
MARAGING STEEL., (V)

DESCRIPTIVE NOTE: RESEARCH CONTRACT STATUS REPTe NO.
8y 10 OCT}2 NOV 63,
JUN 623 67P COLBERTsLe 3
REPT. NO, 609 P8
CONTRACT: AFOD4 611 8525

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (*PRESSURE VESSELSy STEEL), {(®STEEL,
PRESSURE VESSELS), HYDROSTaTIC PRESSURE, FRACTURE
(MECHANICS)s NICKEL ALLOY, MARTENSITEs AGING
(MATERJALS)y AUSTENITE, DESIGN, FAILURE (MECHANICS),
STRESSES, FRACTOGRAPHY, MICROSTRUCTURE, CORROSION,
TENSILE PROPERTIES, MICROScOPY, ELECTRON MJCROSCOPY (V)

IDENTIFIERS: 1963, MARAGING STEEL (U)

THE DETAILED METALLURGICAL ANALYSIS WORK PERFORMED

IN ORDER TO DETERMINE THE CAUSE OF CLOSURE PLATE
FRACTURE DURING HYDROBURST TESTING OF THE LOCKHEED=
EXCELCO 120=INs DIAMETER, MARAGING 18% NICKEL

STEEL PROTOTYPE BOOSTER CaSE 1S DESCRIBEDe THE
METALLOGRAPHIC AND MECHANICAL STRENGTH DATA PRESENTgD
HAS LED TO THE BELIEF THAT DELAMINATION OF THE PLATE
WELDED TO THE RING FORGING 1S LARGELY RESPONSIBLE FOR
THE FATLURE OF THE CLOSURE PLATE AT AROUND HALF THE
DESIGNED MEMBRANE STRESS, THE DELAMINATION ITSELF
SEEMS TO HAVE BEEN TRIGGERED BY THE YIELODING OF THE
RETAINED AUSTENITE AND CRACKING OF CARBIDES AND
NITRIDES [N THE BANDED AREAS OF THE PLATE, LEADING 70
THE FORMATION OF A CHAIN oF SHMALL CRACKS FOLLOWED BY
INTERPLANAR SEPARATION IN THE PLATEe (AUTHOR) (u)
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOQo /Z0MO7

AU=431 706
AEROSPACE CORP EL SEGUNDO CALIF

STRESSES [N THIN VESSELS UNDER INTERNAL PRESSURE),
tu)

JAN 64 186P AU,NORMAN N. |
REPTe NO, TDR269 4304 5
CONTRACT: AFO4 695 269
MONITOR: SsD TDR63 3s7

UNCLASSIFIED REPORT

DESCRIPTORS: (SPRESSURE VESSELSs STRESSES),
(#CYLINDRICAL BODIESs STRESSES), STRUCTURAL SHELLS,
JOINTS, MATHEMATICAL ANALYSIS, LOADING (MECKANICS),
ELASTICITY, STEEL, ALUMINuM, ELLIPSO[DS, HYDROSTATIC
PRESSURE (v}

IDENTIFIERS: 1964, HEAD CLOSURES (V)

ELASTIC STRESSES ARE PRESENTED FOR THIN SHELLS OF
REVOLUTION UNDER THE ACTIoN OF INTERNAL PRESSURE.
THE FORMULAS GIVEN ARE DEVELOPED ON THE BASIS OF
LOVE®*S CLASSICAL SHELL THEORY. THE PRESSURE
VESSEL CONFIGURATIONS UNDER CONSIDERATION CONSIST of
VARIOUS COMMONLY ENCOUNTERED HEAD CLOSURE DESIGNS
INTEGRALLY JOINED TO CIRCULAR CYLINDRICAL SHELL
SECTIONSs IN ADDITION TO THE MEMBRANE STRESSES)
THE BENDING STRESSES RESULTING FROM FORCES AND
MOMENTS AT THE JUNCTURES oF THE HEADS AND CYLINDERS
ARE ALSO PRESENTEDe THE CONCEPT OF EDGE INFLUENCE
NUMBERS 1S USED WHERE CONVENIENT TO EXPRESS THE
DISCONTINUITY FORCES AND MOMENTS AT THE JUNCTION.
MANY [MPORTANT PARAMETERS ARE EXPRESSED 1IN
GRAPHICAL FORMS TO FACILITATE ANALYSISs (AUTHOR)

(V)
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ODC REPORT BIBLJOGRAPHY  SEARCH CONTROL NOs /20MO7

AD=438 009
AVCO LYCOWMING DIV STRATFORD CONN

METASTABLE AUSTENITIC FORMING OF HIGH STRENGTH
PRESSURE VESSELS (U)

DESCRIPTIVE NOTE: SEMIANNUaAL REPTe NOe 3, | APR=SEP
63,
0CT 63 54P RAYMERyJeo Mo ¢
CONTRACT: AF33 657 7955

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTES

DESCRIPTORS: (ePRESSURE VESSELS, MATERIAL FORMING),
(#MATERIAL FORMING, METAL SPINNING), MARAGING STEEL,
STAINLESS STEEL, TOOL STEEL, PROCESSING, METALLOGRAPHY,
HEAT TREATMENT, DEFORMATION, HYOROSTATIC PRESSURE,
STATISTICAL ANALYSISs MECHANICAL PROPERTIES, CYLINODRICAL
BODIES, ROCKET CASES, AUSTENITE, MARTENSITE, ‘
MICROSTRUCTURE, AGING (MATERIALS), TEMPERATURE, TIME (V)

IDENTIFIERS: FACTORIAL DESIGN {u)

DETAILED ANALYSIS OF THE gFFECTS OF THE VARIOUS
PROCESSING PARAMETERS EMPLOYED OURING PHASE I

EFFORT wAS COMPLETEDes MOST INFORMATION WAS ,
OBTAINED FROM THE FULL FAcTORIAL EXPERIMENT OF THE
18NICOMO (300) MARAGING STEEL, WHERE

PARAMETRIC AND NON«PARAMETRIC ANALYSES WERE CARRIED
OUTe FROM THESE ANALYSES, AN OPTIMUM COMBINATION OF
PROCESSING PARAMETERS WAS DERIVED, ANV INCORPORATED
IN THE PROCESSING SCHEDULE OF THE INTERMEDIATE SIZE
CYLINDRICAL TEST SPECIMEN, ALL NECESSARY FORGINGS

IN 18 NJCOMO (300) MARAGING STEEL AND

TOOLING FOR FABRICATION WERE OBTAINED AND TWO 1445
INe DIAMETER CYLINDRICAL TEST BOTTLES WERE SPUN TO
VERIFY THE RESULTS OBTAINED OURING PHASE 1.

EFFORT WAS MADE IN EVALUATING THE BACKUP APPROACH Ty
EFFECT CLOSURE OF THE AFY END BY A SHRINKING
OPERATIONs (AUTHOR) ©{y)
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /Z0OMO7

AD=443 851
GENERAL DYNAMICS/ASTRONAUTICS SAN DIEGO CALIF

PHYSICAL AND MECHANICAL PROPERTIES OF PRESSURE VESSEL
MATERTAL FOR APPLICATION IN A CRYOGENIC

ENVIRONMENT {U)
DESCRIPTIVE NOTE: YEARLY SUMMARY REPTey 15 MAY 63=i5
MAY 64,
MAY b4 126P CHRISTIAN)Js Le (YANGICo T,

INITZELLywWe Ee
REPTe NOs 43 D818 3
CONTRACT AF33 657 11289

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (ePRESSURE VESSELSs MATERIALS), (eWELDS,
TOUGHNESS), (eALLOYS) MECHANICAL PROPERTIES)y LOW=
TEMPERATURE RESEARCH) CRYOGENICS, FATIGUE (MECHANICS),
ALUMINUM ALLOYS, NICKEL ALLOYS, MARAGING STEELS,
STAINLESS STEEL, TITANJUM ALLOYS, SPACE VEHICLES, ROCKET
CASESy SHEETS) FRACTURE (MrCHANICS), EXPERIMENTAL DATA,
TABLES, STATISTICAL ANALYS1Ssy CHEMICAL ANALYSIS (V)

IDENTIFIERS: ALUMINUM ALLOY 7039-Té, STEEL 18NI,
HASTELLOY (ALLOYS), INCONEL {(ALLOYS), FRACTURE
TOUGHNESS, STAINLESS STEEL 304, RENE 41 (ALLOY),
TITANIUM ALLOY 4Al 4V, STAINLESS STEEL 310, ALUMINUM
ALLOY 2219«T8} (V)

THE OBJECTIVES OF THIS INVESTIGATION ARE A

DISCUSSION OF THE TEST PROGRAM AND SELECTION OF TEST
MATERTALS: A BRIEF DESCRIPTION OF TEST SPECIMENS AND
APPARATUS IS GIVENs TEST RESULTS ARE DISCUSSED.

TEST DATA INCLUDE TENSILE, NOTCHED TENSILE, WELD
TENSILE, AXIAL FATIGUE, AND CRACK PROPAGATION
PROPERTIES OF 7039=T6 ALUMINUM ALLOY, 18% NICKEL
MARAGING STEEL, HASTELLOY By AND 718 NICKEL BASE

ALLOY FROM 75 TO =423 F. PLANS FOR FUTURE WORK,

ARE GIVEN. (AUTHOR) tu)
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /7Z0MO7

AD=454 25}
THOMNPSON (H [) FIBER GLASS CO GARDENA CALIF

INVESTIGATION OF ADVANCED DESIGN CONCEPTS FOR DEEP
SUBMERSIBLES, (u)

DESCRIPTIVE NOTE: FINAL REPTes 8 JAN 64=8 FEB 65,
FEB 45 1V ASILDSKOV,D, IDAINESsJe i

CUNTRACT: NOBS90180

PROJ: ROO7 03 04 4KiTCOPROJs 231292

TASK: {ops

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (®SUBMARINE HuLLS, DES1GN), (¢PRESSURE
VESSELS, FILAMENT wOUND CONSTRUCTION)s (eFILAMENT WOUND
CONSTRUCTION, MECHANICAL PROPERTIES), STIFFENED
CYLINDERS, SANDWICH CONSTRUCTION, GLASS TEXTILES,
COMPOSITE MATERTALS, LAMINATES, EPOXY PLASTICS, EXPANDED
PLASTICS, BUCKLING, BONDINGs BONDED JOINTS, MODEL TESTS,
HYDROSTATIC PRESSURE» CYLINDRICAL BODIES, STRUCTURAL
SRELLS, STRESSES, MATHEMAYICAL ANALYSIS, MAVERIAL
FORMING, STRUCTURES (U}

THIS PROGRAM [NVESTIGATED DESIGN CONCEPTS OF
FILAMENT=%OUND DEEP~DIVING SUBMERSIBLE VEHICLES.

SMALL SCALE CYLINDRICAL SHELL MODELS WERE DESIGNED,
FABRICATED AND TESTED UNpDeR HYDROSTATIC EXTERNAL
PRESSUREe. MODEL CONFIGURATIONS EVALUATED INCLUDE
RING=STIFFENED CYLINDERS wlTH BOTH CONSTANY AND
VARIABLE «ALL THICKNESS BeTWEEN RING STIFFENERS,
SANDWICH=wALL AND BILAYER DESIGNSe. THE TARGET

COLLAPSE PRESSURE WAS 13,333 PSI. PROYLEMS OF

MAJOR CONCERN WERE DEVELOPMENT OF ANALYTICAL

TECHNIQUES TO PREDICT STRESS LEVELS AND BUCKLING
PRESSURES, DISCONTINUITY LOADS AT THE MODEL ENDS,
ADHESIVE BONDS IN THE SANpWICH=WALL MODELS, OBTAINING
HOLLOW GLASS WITH THE DESIRED HOLLOWNESS RATIO AND
DEFINING MATERJAL PROPERTIESs (AUTHOR) {U)
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /Z0MO7

AD=4%467 730
PICATINNY ARSENAL DOVER N J FELTMAN RESEARCH LABS

DESIGN OF PRESSURE VESSELS FOR CONFINING
EXPLOSIVES, (Ul

DESCRIPTIVE NOTE: TECHNICAL MEMO.,
JUL 65 25P MACKENZIE Ae IDALRYMPLEE.
Ne ;SCHNARTZ,F. H
PROJ: 1Cl0501AQ7
MONITOQR: Pa TH=1643

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (*PRESSURE VESSELS, DESIGN),

MATERTALS, ALLOYS, ALUMINUM ALLOYS, STAINLESS

STEELy LEADy METAL PLATES, DETONATION WAVES,

SHOCK HAVES, EXPLOSION EFRECTSs ATTENUATION (U)
TOENTIFIERS: ALUMINUM ALLOY 7075, STAINLESS STEEL

304, ALUMINUM ALLOY 2024, aLUMINUM ALLOY 6061,

ALUMINUM ALLOY 5456, ALUMINMUM ALLOY 508é (u)

FACTORS WHICH MUST BE CONSIDERED [N DESIGNING
PRESSURE VESSELS TO WITHSTAND, IN A RADIATION
ENVIRONMENT, HIGH, RAPIDLY APPLIED DYNAMIC IMPULSES
(SUCH AS EXPLOSIONS) ARE nEFINED AND DISCUSSED.

GF VARIOUS METALS TESTED fOR USE [N THE WALLS OF

TJCH VESSELS,y SEVERAL ALUMINUM ALLOYS WERE FOUND MOST
PROMISING, SMALL AMOUNTS oF EXPLOSIVE WERE

INITIATED INSIDE CcYLINDERS MADE OF VARIOUS METALS
(ALUMINUM ALLOYS, STAINLESS STEEL, AND LEAD)y» THE
CYLINDERS BEING CLOSED AT THE ENDS BY BEING PLACED
VERTICALLY ON A STEEL PLATE AND TOPPED WITH A SECOND
STEEL PLATE HELD IN PLACE WITH A 500=POUND LEAD
NEIGHT. CYLINDER LENGTH waS VARIED FROM {8 TO 24
INCHES, OIAMETER FROM 3 To 12 INCHES» AND WALL
THICKNESS FROM 1/8 TO | INCHe AS AN XPLOSIVE,
SPHERICAL CHARGES OF ¢4 WERE USED, THE WALL

MATERIALS TESTED WERE 6081=T&y 2024=T4, 5086~

H32) 5456-H323, AND 7075=Té ALUMINUM ALLOYS!

304 STAINLESS STEELI AND LEADe THE REPORT CONTAINS
SPECIAL SECTIONS ON THE DeSIGN OF END CLOSURES, SHOcK
ATTENUATION, PROVIDING FOR ELECTRICAL LEAD=-THROUGHS
NEEDED FOR INSTKUMENTATION, AND THE USE OF A THIN
WINDOW [N THE VESSEL (NEEDED FOR IRRADIATION
EXPERIMENTS)s FROM THIS INFORMATION A PRESSURE

VESSEL FOR A PARTICULAR APPLICATION CAN BE DESIGNED,
{AUTHOR) (V)
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AD=600 215
WHITTAKER CORP SAN DIEGO cALIF NARMCO RESEARCH AND
DEVELOPHMENT D1V

FILAMENT=OUND PRESSURE VESSELS. (V)

DESCRIPTIVE NOUTE; FINAL REPTs, 5 SEP 62=5 DEC 63,
DEC 43 103p WILSON,FRANK?
CONTRACT: AF34 401 149053

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE;

DESCRIPTORS: (*PRESSURE VESSELSy FILAMENT WOUND
CONSTRUCTION), («FILAMENT WOUND CONSTRUCTION, PRESSURE
VESSELS), AIRCRAFT EQUIPMENT,» GAS CYLINDERS, COMPOSITE
MATERIALS, GLASS TEXTILES, WINDING, GEOMETRIC FORMS,
PERFORMANCE (ENGINEERING), STANDARDS, HIGH=PRESSURE
RESEARCH (V)

AIR PRESSURE STQRAGE VESSgLS ARE REQUIRED IN HIGH=
PERFORMANCE AIRCRAFT TO pgRFORM VARIOUS EMERGENCY
FUNCTIONSe GLASS FILAMENT-WOUND BOTTLES AFFORD A
SUBSTANTIAL WEIGHT SAVINGS OVER STEELs AND ARE LESS
SUBJECT TO CORROSION PRORLEMSs HOWEVER, THEY HAVE
BEEN SUBJECT TO FATIGUE FAILURES BECAUSE OF THE
STRESSES {MPOSED ON THE RrELATIVELY WEAK RESIN BINDER
SYSTEMe BY REDESIGNING THE SPHERICAL BOTTLE TO A
CYLINDRICAL SHAPE HAVING {SOTENSO]D DOME ENDS, AND gY
USING THE MULTISHELL METHQD OF FABRICATION, A

WEIGHT SAVINGS OF 10% TO ;5% COUPLED WITH AN

INCREASE IN ULTIMATE BURST PRESSURES OF 15% T0O

30% HAS RESULTEDe TH!S REDESIGNING TAKES

ADVANTAGE OF THE UNIDIRECTIONAL STRENGTH
CHARACTERISTICS OF THE GLASS FILAMENT AND REDUCES THE
STRESS ON THE RESIN BINDER SYSTEM TO AN ACCEPTABLE
LEVELes RESULYS OF COMPARATIVE TESTING ON THE
REDESIGNED VESSELS AND ON GOVERNMENT FURNISHED
VESSELS INDICATE THAT THE SPECIFICATIONS FOR VESSEL
PERFORMANCE SHOULD BE MAYeRIALLY UPGRADED. CHANGES

IN MIL=T=253638 TO REDUCE COSTS AND INCREASE
RELIABILITY ARE RECOMMENDEDe (AUTHOR) ()
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AD=600 336
DAVID TAYLOR MODEL BASIN WASHINGTON D C

AN EXPERIMENTAL INVESTIGATION OF CLOSURES AND
PENETRAT]ONS FOR PRESSURE VESSELS OF COMPOSITE
CONSTRUCT 1ON, (V)

FEB 64 38P K1ERNAN) THOMAS Jo {KRENZKE
MARTIN Ae
REPTe NOs DTMB=1732
PROJ: S FO13 01 03

UNCLASSIFIED REPORT

DESCRIPTORS: (¢PRESSURE VESSELSy COMPOSITE MATERIALS)
(¢PRESSURE VESSELS, PENETRATION) , STEEL, REINFORCING
MATERIALS,y CYLINORICAL BODIES, HEMISPHERICAL SHELLS)
STRAIN (MECHANICS)s FATIGUE (MECHANICS), OCEANOGRAPHIC
VESSELS, HIGH=PRESSURE RESEARCH» SUBMARINE HULLS (V)

AN EXPERIMENTAL INVESTIGATION WAS MADE OF CLOSURES

AND PENETRATIONS FOR PRESSURE VESSELS OF COMPOSITE
CONSTRUCTION DESIGNED FOR DEEP DEPTHSe A METHOD 135
PRESENTED FOR DESIGNING REINFORCEMENT FOR

PENETRATIONS THROUGH HEMISPHERICAL CLOSURES T0

PROVIDE MEMBRANE BOUNDARIFSs TEST RESULTS INDICATE

THAT NO SERIOUS DIFFICULTY 1S INVOLVED IN CLOSING AS
WELL AS PENETRATING CYLINpRICAL HULLS OF COMPOSITE
CONSTRUCT]ONs (AUTHOR) (u)
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AD=602 N48
MARQUARDT CORP VAN NUYS caLlF

RAMJET TECHNOLOGY PROGRAM, 1963+ SECTION XIVe
AEROTHERMAL CAPABILITY OF PLASMA HEATERSs SECTION
XVe HIGH PRESSURE AIR GENERATION, (v

DESCRIPTIVE NOTE: FINAL SUMMARY REPTe» VOLe 11y 25 UaN
63-28 FEB 64,
JUN 64 8spP TOTTENsJe Ko
REPTe NOs 25 (16
CONTRACT: AF33 457 12146

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPYORS: (®RAMUET ENGINES, ENGINE AIR SYSTEMS
COMPONENTS)y (®PLASMA JETS, HIGH=PRESSURE RESEARCH),
($PRESSURE VESSELS, ENGINE AIR SYSTEMS COMPONENTS), JET
ENGINES, HEATERS. PLASMA PHYSICS, ELECTRIC ARCS)
SUPERSONIC FLOW, THERMAL RADIATION, ENTHALPY,
ELECTRODES, MAGNETIC FIELDS, CRYOGENICS, GAS GENERATING
SYSTEMSy FEASIBILITY STUDIES (V)

THE OBJECTIVE OF THE PLASMA ARC HEATER PROGRAM WAS
BASICALLY TO DESIGNs FABRICATEs AND TEST P.ASMA
HEATERS CAPABLE OF OPERATING AT PRESSURE “EVELS
BEYOND THE CURRENT STATE«aF THE=~ART. ONE

PARTICULARLY OUTSTANDING TEST RUN WITH AIR AT 2800
PSIA PRODUCED A GAS ENTHALPY LEVEL OF 3150 BTU/LB

AT A De135 LB/SEC FLOW RATE WITH AN ARC POWER OF 1,12
M¥s ANOTHER EXPERIMENTAL ARC HEATER WAS

SUCCESSFULLY OPERATED AT 7400 PSIA OR APPROXIMATELY
200 ATMOSPHERES, THIS PLASMA HEATER DEMONSTRATED

THE FEASIBILITY OF ARC HEATERS AT EXTREMELY HIGH
PRESSURES, THE PURPOSE OF THE HIGH PRESSURE AIR
GENERAT[ON PROGRAM WAS To DEMONSTRATE THE
PRACTICABILITY OF CREATING EXTREMELY HIGH PRESSURES
UTILIZING THE PRINCIPLE OfF HEATING A CRYOGENIC FLUlp
IN A CONSTANT VOLUME VESSegLs THE NUMERICAL GOAL OF
PRESSURE LEVELS IN EXCESS OF 50,000 PSla WAS
SUCCESSFULLY MET WHEN ONE TEST RUN ATTAINED A
PRESSURE LEVEL OF 62,800 pPSIA, AT A FLUID TEMPERATURE
OF 790Rs IN ADDITION, A METHOD FOR OBTAINING AND
DOCUMENTING PRESSURE, VOLUME, AND TEMPERATURE DATA AT
PRESSURES IN EXCESS OF CURRENTLY AVAILABLE
INFORMATION WAS SUCCESSFULLY DEMONSTRATED

{AUTHOR) {v)
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AD=603 694
BATTELLE MEMORIAL INST COLUMBUS OW]O

DESIGN, PERFORMANCEs FABRICATION, AND MATERIAL ‘
CONSIDERATIONS FOR HIGH=PRESSURE VESSELS, (V)

MAR 64 286P MILLSyEs Jos TATTERBURY 4Te Jo 1}
CASSIDY,Ls Ma JEIBER)Re Jo 'DUFFY,Ae Roe
CONTRACT: DAC! 021AMC2032
MONITOR: RSIC , 173

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (ePRESSURE VESSELS, MANUFACTURING METHODS),
(¢WELDING, PRESSURE VESSELS)s» STRUCTURES, DESIGN,
PERFORMANCE (ENGINEERING), LOADING (MECHANICS), CARBON
ALLOYS, STEEL, STAINLESS S$TEEL, MARAGING STEELS,
MATHEMATICAL ANALYSIS, TITANIUM ALLOYS, ALUMINUM ALLOYS,
WICKEL ALLOYS, CLADDING, WelDS, AIRBORNE, MECHANICAL
PROPERTIES, STRESSESs» RADIOGRAPHY, BIOBLIOGRAPHIES, NON=
DESTRUCTIVE TUSTING (V)

BOTTLES AND TANKS FOR HIGH PRESSURES OF 5000 POUNDS

PER SQUARE INCH AND ABOVE ARE DISCUSSED UNDER THE
CLASSIFI CATIONS OF DESIGN, PERFORMANCE, FABRICAT]ON,
AND MATERIAL CONSIDERATIONSs SINGLE=WALLED,
MULTILAYERED, AND BANDED PRESSURE VESSELS ARE
CONSIDERED TOGETHER WITH MANUFACTURING METHODS.

TEST PROCEDURES AND FRACTURE INITIATION AND

PROPAGATION ARE DISCUSSED AND ANALYZED,

CONSIDERATION 15 ALSO GIVEN TO MATERIALS AND
SPECIFICATIONS, (AUTHOR) (v)
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AD=606 696
NAVAL RESEARCH LAB WASHINGTON D C

IN=DEPTH EMBRITTLEMENT Y0 A SIMULATED PRESSURE VESSEL

WALL OF A302-8 STEEL, (v)
SEP 64 22°P SERPANsCe Zo sJReISTEELE,L,
Ee

REPTe NOs NRL=6151

CONTRACT: ATH49 5 2j10

PROJ: RROO7 0! 46 5409,SR007 01 0!
TASK: (0858

UNCLASSIFIED REPORT

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

DESCRIPTORS: (®PRESSURE VESSELS, REACTOR SYSTEM
COMPUNENTS)y (®REACTOR MATERIALS, STEEL), (eSTEEL,
BRITTLENESS), (®RADIATION pAMAGE, REACTOR MATERIALS),
DUCTILITY, POWER REACTORS, TRANSITION TEMPERATURE,
THICKNESSy MANGANESE ALLOYs, NICKEL ALLOYS, CHROMINUM
ALLOYS, MOLYBDENUM ALLOYS (V)

IDENTIFIERS; STEEL A302=8 (v)

BECAUSE OfF THE SELF SHIELDING AND ATTENUATION
PROPERTIES OF THE VESSEL MATERIAL, A NUCLEAR REACTOR
PRESSURE VESSEL WiLL HAVE A NEUTRON FLUX AND SPECTRUM
VARIATION ACROSS ITS THICKNESSe AS A RESULT OF

THIS VARIATION, A PRESSURg VESSEL SHOULD SHOW VARIOUS
DEGREES OF NEUTRON=INDUCEn EMBRITTLEMENT THROUGHOUT
ITS THICKNESS, AND THATI!Y IS POSTULATED THAT THE
EMBRITTLEMENT WILL BE GREATEST AT THE INNER WALL AND
LEAST AT THE OUTER WALLe. THIS PHENOMENON HAS BEEN
INVESTIGATED BY THE IRRADIATION OF A LARGE BLOCK OF
A302=p STEEL AT THE CORE rACE OF A POOL REACTOR

IN A POSITION SIMULATING THE LOCATION OF AN ACTUAL
PRESSURE VESSELs THE STEEL BLOCK, & INe THICK, WAS
MADE TO ACCOMMODATE FIVE EQUALLY SPACED ASSEMBLIES oF
CHARPY V<NOTCH SPECIMENS wHICHs IN TURN,

REPRESENTED THE VESSEL MATERIAL AT COMPARABLE
POSITIONS, THE NOTCH DUCTILITY TEST RESULTS OF THE
IRRADIATED SPECIMENS DEMONSTRATE A SIGNIFICANT DEGREE
OF EMBRITTYLEMENT AS WELL AS A SIGNIFICANT DECREASE [N
THE DEGREE OF EMBRITTLEMENT THROUGH THE SIMULATED
PRESSURE VESSEL WAlLLe HOWEVER, THE OBSERVED

DECREASE 1S SMALL WHEN RELATED TO THE RESPECTIVE
VARIATION IN NEUTRON DOSAGEe
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AD=606 773
NAVAL RESEARCH LAB WASHINGTON D C

IN=REACTOR STUDIES OF LOW CYCLE FATIGUE PROPERTIES OF
A NUCLEAR PRESSURE VESSEL STEEL. (V)

DESCRIPTIVE NOTE: FINAL REPTe,
JUL 44 30P HEWTHORNE,Js Re (STEELEsDs E.
]
REPTs NOs NRL=6127
CONTRACT: AT 49 5 2110
PROJ: RROO7 0} 46 5409 ,SRo07 0l 0O}
TASK: 0858

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH THE
NAVY BUREAU UF SHIPS AND THE Us Se¢ STEEL CORP.
LEGIBILITY OF THIS DOCUMENT 1S IN PART UNSATISFACTORY.
REPRODUCTJON HAS BEEN MADE FROM BEST AVAILABLE COPY.

DESCRIPTORS: ($PRESSURE VESSELSs REACTOR SYSTEM
COMPONENTS)y (®REACTOR MATERIALS, STEEL), (STEEL,
KEACTOR MATERIALS), (SRADIATION DAMAGE, STEEL),
(eFATIGUE (MECHANICS)y REACTOR MATERIALS), HEAT
TREATMENT, MANGANESE ALLOYS, NICKEL ALLOYS, CHROMIUM
ALLOYS, MOLYBDENUM ALLOYS, METAL PLATES, POWER REACTORS,
TEST EQUIPMENT {u)

1DENTIFIERS: STEEL A 302-8 )

AN EXPERIMENTAL IRRADIATION ASSEMBLY AND ASSOCIATED
INSTRUMENTATION WHICH HAVE BEEN DEVELOPED AND
SUCCESSFULLY UTILIZED FOR THE PERFORMANCE OF DYNAHMIC
IN=REACTOR LOW CYCLE FAT{gUE TESTS OF REACTOR
PRESSURE VESSEL STEELS ARE DESCRIBEDe THE )
EQUIPMENT PROVIDES FOR THg SIMULTANEOUS REVERSE BEND
TESTING OF AS MANY AS FIKTEEN SHEET TYPE SPECIMENS
REPRESENTING A RANGE OF STRAIN AMPLITUDES AT
CONTROLLED TEMPERATURES In THE RANGE 300 TO 700F.

THE RESULTS OF AN EXPLORATORY INVESTIGATION ON THE
FATIGUE RESISTANCE OF ASYM TYPE A302+8 STEEL

OURING JRRADIATION AT S00f ARE PRESENTED AND

COMPARED wITH DATA FROM OUT~OF~REACTOR CONTROL TESTS.
THESE PRELIMINAKY DATA DO NOT INDICATE ANY

PRONOUNCED UIFFERENCE IN THE FATIGUE STRENGTH OF
IRRADIATED VERSUS UNIRRADIATED STEELe EXPLORATORY
INVESTIGATIONS ARE CONTINUINGe (AUTHOR) {v)
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AD=609 565
NAVAL RESEARCH LAB WASHINGTON D C

YANKEE REACTOR PRESSURE VESSEL SURVEILLANCE?
EVALUATION OF SPECIMENS EXPOSED DURING THE SECOND
CORE, (U)

NOV &4 19P SERPAN,Ce Z: » JRe JWATSON
tHe Eo (HAWTHORNE 4Je Re {STEELEsLe Eo }
REPTes NOs NRL=&179
CONTRACT: ATH49 5 2110
PROJ: PROO7 01 46 5409,S5R007 0! 01
TASK? 0858

UNCLASSIFIED REPORT

DESCRIPTORS: (eRADIATION DAMAGE, STEEL), (®STEEL,
RADIATION DAMAGE), (®PRESSURE VESSELSy STEEL)s RADIATION
MEASUREMENT SYSTEMS, RADIATION MONITORS, NUCLEAR
REACTORS, TEST METHODS, FAST NEUTRONS, TRANSITION
TEMPERATURE, OUCTILITY, PHYSICAL PROPERTIES, HEAT
TREATMENT, NUCLEAR POWER PLANTS (V)

IDENTIFIERS: YANKEE ATOMIc POWER REgACTOR (V)

PRESSURE VESSEL SURVEILLANCE SPECIMENS FROM FOUR
CAPSULES [N ACCELERATED IRRADIATION POSITIONS OF THe
YANKEE ATOMIC POWER REACYOR HAVE BEEN TESTED.
IN SPITE OF THE FACT THAY THE FOUR CAPSULES WERE
LOCATED IN PHYSICALLY IDENTICAL POSITIONS ABOUT THE
FUEL CORE, THEY WERE SUBJECT TO WIDELY DIFFERENT
NEUTRON EXPOSURES (>! MEV)., THE CHARPY=YV
TRANSITION TEMPERATURE INCREASE OF THE YANKEE
PRESSURE VESSEL STEEL, WHICH WAS IRRADIATED TOGETHER
WITH A REFERENCE STEEL OF THE SAME NOMINAL
COMPOSITION IN THME SAME CcaPSULES, WAS SOMEWHAT LARGER
THAN THE [NCREASE OF THE REFERENCE STEEL. THE DATA
FROM THE REFERENCE STEEL FOLLOWED CLOSELY THE TREND
LINE OF TRANSITION TEMPERATURE INCREASE VERSUS TOTAL
NEUTRON EXPOSURE PREVIOUSLY ESTABLISHED 8Y NRL FOR
S40F [RRADIATIONS, BUT THAT FOR THE YANKEE VESSEL
STEEL WAS DISPLACED ALMOST 100F HIGHER THAN THE
REFERENCE STYEEL+, POSTIRRADIATION ANNEALING WAS
BENEFICIAL FOR THE THREE HEAT TREATMENT CONDITIONS
STUDIED, AND, IN ONE CASE. ESSENTIALLY COMPLETE
RECOVERY oF INITIAL PROPERTIES WAS OBSERVEDes THE
STUDY DEMONSTRATED THE USsFULNESS OF ACCURATE
DOSIMETRY DATA FOR EACH SURVELLANCE SPECIMEN AND THg
I[MPORTANCE OF MEASUREMENTS OF THE NEUTRON DOSAGE TO
WHICH THE MONITORED REACYOR COMPONENT 1S EXPOSED.
THOR
(AUTHOR) :3{; {U})
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AD=609 708
NAVAL RESEARCH LAB WASHINGTON D C

A NAVY ANALYSIS OF GLASS REINFORCED PLASTICS FOR
HYDROSPACE APPLICATIONS, (Ul

NOV 64 39P KIESyJe Ae

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:; PRESENTED AT NORTHEASTERN STATES
NAVY RESEARCH AND DEVELOPMENY CLINIC,
PHILADELPHIAy PAe NOVe 19, 19640

DESCRIPTORS: (®GLASS TEXTILES, REINFORCING MATERIALS),
(¢PLASTICS, FILAMENT WOUND CONSTRUCTION), (ePRESSURE
VESSELS, COMPOSITE MATERIALS), (®COMPOSITE MATERIALS,
PRESSURE VESSELS)§ (®FJLAMENT WOUND CONSTRUCTION,
PRESSURE VESSELS)s FIBERS, FATIGUE (MECHANICS), TENS]ILE
PROPERTIES, FRACTURE (MECHaANICS), SHEAR STRESSES,
MOISTURE, POROSITY, BUBBLES, REVIEWS (u)

IDENTIFIERS; DEEP=SUBMERGENCE VESSELS (U)

RECENT ADVANCES AND REMAINING PROBLEMS IN THE STUDY

OF FILAMENT=YOUND GLASS REINFORCING PLASTICS ARE
REVIEWED. AREAS CONSIDEREn ARE FATIGHE STUDIES,

SHEAR AND TENSILE CRACKING, EQUAL TENSIONING OF

FIBERS, PORT REINFORCEMENT, LAY-UP PATTERNS)» MOISTURE
EFFECTS, FIBER PROPERTIES, MECHANICAL DAMAGE, AND
EFFECTS GF POROSITY OR BURBLES IN THE RESINe

EMPHASIS IS GIVEN TO APPL1CATION TO SHELLS FOR

MANWED DEEP SUBMERGENCE VEHICLES, (V)
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AD=610 081
BUDD CO PHILADELPHIA PA

MANUFACTURE AND HYDROTEST OF THREE 20 INCH DIAMETER
MAR=AGING STEEL PRESSURE VESSELS. (U}

DESCRIPTIVE NOTE: FINAL TECHNICAL REPTs FOR 16 MAY b63=16
OCT 64,
0CT 64 52P HAUCK yWe Jo |
CONTRACT: DA36 0340RD3I296
PROJ: OMS50l10 1180800 51 03

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (®PRESSURE VESSELSy» MARAGING STEELS)
{*MARAGING STEELS, PRESSURE VESSELS), NICKEL ALLOYS,
TITANIUM ALLOYS, MOLYBDENUM ALLOYS, CARBON ALLOYS,
NELDING, HEAT TREATMENT, AGING (MATERIALS), DEFORMATION,
TENSILE PROPERTIES, ROCKET CASES, CYLINDRICAL BODIES,
FRACTURE (MECHANICS) (U

IDENTIFIERSS MARAGING STEELS 18Nl (u)

THE FABRICATION OF THREE pRESSURE VESSELS AND THE
HYDROTEST OF TWO CONFIRMS THE VALIDITY OF THE DESIGN
CONCEPT AND THE MATERIAL SELECTEDs THE USE OF 18%
NICKEL MAR AGING STEEL SIRIP AT A YIELD STRENGTH
APPROACHING 300,000 PSI 1s POSSIBLE IN A ROCKET CASEe
TEST RESULTS INOICATE THAT THE PROCESSING

TECHNIQUES ARE PRACTICAL aAND THAT CONSISTENCY CAN BEg
OBTAINEDe SIMPLIGITY OF FABRICATION AND HEAT
TREATMENT SHOULDO 3E A FAVORABLE ECONOMIC RESULT EVEN
THOUGH THE BASIC MATERIAL COST OF THE MAR=-AGING STEEL
IS SOMEWHAT HIGHER THAN TtHE LOWER ALLOY STEELS
CURRENTLY USED IN ROCKET MOTORS. T IS BELIEVED

THAT UTILIZING THE FULL PROPERTIES AVAILABLE IN THE
MAR=AGING STEEL AND THE PROCESSING TECHNIQUES
DEVELOPED, THAT TENSILE STRENGTHS SUBSTANTIALLY IN
EXCESS OF 300,000 PS] ARE FEASIBLE FOR METAL ROCKET
CASES+ (AUTHOR) (u)
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AD=611 782
ARTZONA UNtV TUCSON

THE DESIGN OF RESEARCH APPARATUS FOR CONSTANT~VOLUME
COMBUSTION PROCESSES, (U

DESCRIPTIVE NOTE! MASTER'S THESIS,
64 66P ANDERSONJEVERETT Eo
CONTRACT: AF33 408 1038

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (sCOMBUSTION cHAMBERS, DESIGN),
(¢LABORATORY EQUIPMENT, COMBUSTION), (®PRESSVURE VESSELS)H
COMBUSTION CHAMBERS)s» CONYROL, TEMPERATURE, PRESSURE,
IGNITION, WATER VAPOR, FLAME PROPAGATION, SAFETY, STEEL,
GLASSy IGNITERS, PHOTOGRAPWIC RECORDING SYSTEMS,
MATHEMATICAL ANALYSIS, STRESSESy SPHERES (U)

A DESIGN FOR THE CONSTRUCTION AND SELECTION OF
APPARATUS FOR CONSTANT«VOLUME COMBUSTION PROCESSES
RESEARCH 1S PRESENYEDs A pISCUSSION OF THE DESIGN
CRITERIA AND CALCULATIONS WITH REGARD TO TEMPERATURE)
PRESSURE, MATERIAL, ETCe, IS MADE. COMPLETE

ENGINEERING ORAWINGS AND MATERIAL LISTINGS ARE

INCLUDED [N ORDER THAT TH1S PAPER MAY BE USED IN THE
ACTUAL CONSTRUCTION OF A ¢cONSTANT«VOLUME SPHERICAL

BOMB AND SELECTION OF THE ASSuTIATED EQUIPMENT.
(AUTHOR) (U)
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AD=612 8712
SOUTHWEST RESEARCH INST SaN ANTON]O TEX

EXPERIMENTAL STRESS ANALY¥S]S OF A ONE=SIXTH SCALE
MODEL OF AN ANECHOIC PRESSURE VESSEL. 3]

DESCRIPTIVE NOTE:! FINAL REPTe, .

MAY 64 40P SCHMIDTsWe %o {PICKETT)Ae Go i
CONTRACT: NONR370400
PROJ: 03 1178

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS; (eANECHOJC CHAMBERS, MODEL TESTS),
(#STRESSES, MATHEMATICAL ANALYSIS), (*PRESSURE VESSELS,
ANECHO[C CHAMBERS), MODEL TESTS, SPHERES, EXPERIMENTAL
DATAs DESIGN (u)

AN EXPERIMENTAL STRESS ANALYSIS WAS MADE TO CONFIRM

THE DESIGN FEASIBILITY OF A DOUBLE WALL 40«F0OT
ODIAMETER SPHERJCAL PRESSURE VESSEL TO BE USED AS AN
ANECHOIC CHAMBER. ELECTRICAL RESISTANCE STRAIN

GAGES WERE USED TO MEASURE STRAINS ON THE SURFACE OF
THE TEST ARTICLE; A ONE«S{XTH SCALE MODEL OF THE
ANECHOIC VESSEL, FOR SEVgrAL POSSIBLE COMBINATIONS oF
INTERNAL PRESSURE, ANNULUS PRESSURE AND DEAD WEIGHT
LOADS., (V)
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AD=613 552
NAVAL RESEARCH LAB WASHINGTON D C

TENSILE STRESSES ON THE SURFACE OF AN ELLIPSOIDAL
CAVITY [N COMPRESSIVE LOADING SITUATIONS, ')

DESCRIPTIVE NOTES INTERIM REPTes

MAR 65 13P MULVILLEDs Re {KIESsdJde Ae |
REPTe NOs NRL=6210
PROJS WWO4)

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (#PRESSURE VESSELSy COMPRESSIVE
PROPERTIES), BRITTLENESS, sOLIDS, 8UBBLES, ELLIPSOIDS,
TENSILE PROPERTIES, STRESSES» HYDROSTATIC PRESSURE,
FAILURE (MECHANICS), SUBMARINE HULLS {U)

THE STRESSES ON THE WALLS OF EMBEDDED CAVITIES HAVE
BEEN INVESTIGATED, PARTICULARLY FOR COMPRESSIVE
LOADING SITUATIONS CORRESPONDING TO THOSE FOR SHELLS
FOR DEEP SUBMERGENCE, THE DISGREPANCY BETWEEN
THEORETICAL AND MEASURED ¢OMPRESSIVE STRENGTH OF
BRITTLE SOLIDS IS ONE MOTIVATING FACTOR FOR EXTENDING
THIS INVESTJGATIONe THE MAXIMUM TENSILE STRESS
COMPONENTS ARE EQUAL NUMERICALLY TO THE APPLIED
COMPRESSIVE STRESSe THE MAXIMUM TENSILE STRESSES
DEPEND ON THE SHAPE OF THE CAVITY, POISSON'S RATIO,
AND THE ORIENTATION OF THE CAVITY N THE SHELLe IT

1S RECOMMENDED THAT THE WORK CONTINUE WITH THE AlIM oOF
SHOWING THE EFFECTS OF CAVITIES ON STRENGTHe ONE
APPROACH RECOMMENDED.1S To CALCULATE THE EFFECTS OF
CRACKS IN THE WALLS OF THe CAVITIES, (AUTHOR) (V)
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AD=614 591

PENNSYLVANIA STATE UNIV UNIVERSITY PARK DEPT OF

ENGINEERING MECHANICS

CASCADE ARRANGEMENT IN SMHERICAL PRESSURE VESSEL

DESIGN FOR NUCLEAR POWER REACTORS, (V)
JAN 65 29°P HU.,Le We ISCHUTZLERJe Co
CUNTRACT: AF AFOSR127 64
MONITOR: AFOSR , 65=0315

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS; (ePRESSURE VESSELS» CASCADE STRUCTURES),
{*PRESSURIZED WATER REACTORS, PRESSURE VESSELS)»
STRESSES, SPHERES, REACTOR COOLANTS, NUMERICAL
ANALYS]S (u)

A CASCADE ARRANGEMENT OF PRESSURE VESSELS IS

SUGGESTED FOR NUCLEAR POWER REACTOR DESIGNs THE

STRESS ANALYSI!S AND A PROCEODURE FOR THE MINIMUM

WEIGHT DESIGN OF CASCADE SPHERICAL SHELLS ARE
PRESENTEDs A NUMERICAL EXAMPLE OF TWO STAGE

SPHERICAL SHELLS 1S GIVEN TO DEMONSTRATE THE

PROCEDURES DEVELOPED AS wrlLL AS THE NEED OF SUCH
PRESSURE VESSELS IN NUCLEAR POWER REACTOR DESIGN.
(AUTHOR) (V)
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AD=615 022
FRANKFORD ARSENAL PHILADELPHIA PA

FRACTURE TOUGHNESS AND PRESSURE VESSEL PERFORMANCE,
(V)

AUG 43 12P CARMANCARL Mo ILARMIENTO,
DOMENIC Fo iMARKUS,HAROLD 1}
REPTe MOy Ab3I=24
PROJS 1RO24401A111

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPT. PREPARED FOR PRESENTATION AT THE
WINTER ANNUAL MEETING OF THE AMERICAN SOCIETY OF
MECHANICAL ENGINEERING, PHILADELPHIAy PAsy 17~22
NOV 63+ ASME PAPER NOs 63=wA=138 PUBe }N JOURNAL
OF BASIC ENGINEERING Ple7 1963 (COPIES NOT AVAILABLE
TO DDC OR CLEARINGHQUSE CUSTOMERS).

DESCRIPTORS: (ePRESSURE VESSELSs FRACTURE (MECHANICSII
{$FRACTURE (MECHANICS), PRESSURE VESSELS)),
METALLOGRAPHY, IRON ALLOYS, TOUGHNESS, FATIGUE
(MECHANICS), FAILURE (MECHANICS), STRESSES, STRAIN
(MECHANICS)s FRACTOGRAPHY tn

CRITERIA FOR PREDICTING PRESSURE VESSEL PERFORMANCE
BASED ON FRACTURE TOUGHNESS ARE REVIEWED IN GENERAL
TERMS. EXPERIMENTAL STUDIES OF SMALL PRESSURE
VESSELS FABRICATED OF HIGH TOUGHNESSs HIGH STRENGTH
STEEL 4330V (MOD + S!) ARE DESCRIBEDe DATA -
PRESENTED INCLUDE FATIGUE LIFE IN PRESENCE OF A SMALL
PART=THROUGH=CRACK AND BURST PROPERTIES OF THE
FATIGUE CRACKED CYLINOERS, INTERPRETATION OF THE
FATIGUE DATA IS BASED ON PARIS' RELATIONSHIP DA/

ON ® K TO 4TH POWER/Ms THE FAILURE STRESSES

ARE DISCUSSED N RELATION TO THE STRESS ELEVATING
EFFECT OF LOCAL BULGING On THE APPARENT FRACTURE
TOUGHNESSs THE BEHAVIOR OBSERVED IN TESTING FULL
SCALE HIGH STRENGTH PRESSURE VESSELS FABRICATED FROu
MATERIALS HAVING INTERMEDIATE FRACTURE TOUGHNESS,
NAMELY, D&A STEEL AT 200,000«PS! YIELD STRENGTH

AND 300M STEEL AT 230,000~PS] YIELD STRENGTH AND
MATERTALS HAVING LIMITED FRACTURE TOUGHNESS, NAMELY,
TWHENTY PERCENT NICKEL MARAGING STEEL AT 280,000=P51
YIELD STRENGTH, ARE DISCUSSED IN RELATION T0 THE
RATIO OF FRACTURE TOUGHNESS TO PLANE=STRAIN FRACTURE
TOUGHNESS BASED ON THE PART=THROUGH=CRACK MODEL.
PRECAUTIONS NECESSARY FOR FABRICATION AND

INSPECTION T0 INSURE REL!aBLE PERFORMANCE ARE
DISCUSSED, (AUTHOR! (V)
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AD=615 415
ALLIED RESEARCH ASSOCIATES INC CONCORD MASS

PHOTOELASTIC INVESTIGATION OF STRESSES IN A .
PENETRATED HEMISPHERE. tu)

DESCRIPTIVE NOTE: FINAL REPTe,
DEC 64 35P HAMILTON,HAROLD iBECKER)
HERBERT 3}
REPTe NOs ARA=F=271e5
CONTRACT: NOBS90363

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (#PHOTOELASTICITY, PRESSURE VESSELS),
(#PRSSURE VESSELS, STRESSES), (®STRESSESy MATHEMATICAL
ANALYSS), HEMISPHERICAL SWELLS), PLASTICS, LOAD
DISTRIBLFION, FRICTION, SURFACE PROPERTIES, PENETRATION,
MODEL TESTS, STEEL, SPHERES, PRESSURE, ACRYLIC RESINS,
EPOXY PLASTICS, POLARISCOPES tv)

A PHOTOELASTIC STUDY WAS MADE TO DETERMINE THE
INFLUENCE OF SEAT CONDITIONS ON THE STRESS
DISTRIBUTION IN A REPRESENTATIVE PLASTIC WINDOW OF a
BATHYSCAPH PRESSURE VESSELe FRICTION MEASUREMENTS
WERE MADE FOR COMPARISON oF MATERIALS AND SURFACE
FINISHESs TWODIMENSIONAL TESTS ESTABLISHED THE
GENERAL CHARACTER OF THE STRESS DISTRIBUTIONS IN THE
WINDON, AND THREEDIMENSIONAL TESTS REVEALED THE
STRESSES IN A SCALE MODEL OF THE PROTOTYPEe IT WAS
FOUND THAT THE THREEOIMENSIONAL STRESS DISTRIBUTION
IN THE REGION OF THE INNER FACE OF A PLASTIC WINDOW,
WHEN TESTED IN A STEEL SPHERE AND LOADED UNDER
EXTERNAL PRESSURE, WAS SIMILAR TO STRESSES IN THE
TWO=DIMENSIONAL MODELS IN THAT SAME REGIONs THE

RATIO OF MAXIMUnm STRESS To APPLIED PRESSURE WAS FOUND
70 BE 0485 IN THE THREE=-DIMENSIONAL WINDOW MODEL,
WHICH WOULD ALSO PERTAIN TO THE PROTOTYPEe. THIS
REPORT INCLUDES A RECAPITULATION OF THE DATA OBTAINED
ON PREVIOUS STUDIES OF THE STRUCTURAL BEHAVIOR OF
EXTERNALLY PRESSURIZED SPHERICAL VESSELS WITH WINDOW
AND HATCH PENETRATIONS, THE REMAINING WINDOW

PROBLEMS ARE IDENTIFIED AND DISCUSSED, AND
RECOMMENDATIONS ARE MADE FOR FUTURE PROJECTS,
(AUTHOR) (V)
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AD=617 89Q \
ILLINOGIS UNIV URBANA DEPY OF THEORETICAL AND APPLIED.

MECHANICS

PHOTOELASTIC STUDY OF THE STRESSES NEAR OPENINGS N
PRESSURE VESSELS, (V)

. MAR 6§ 101P TAYLOR,Co Eo ILINDyNe Co ¢
REPT! NOse T/AN=270
CONTRACT: NOBS72069 sNOBSAsll2

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (*PHOTOELAST1cITY, PRESSURE VESSELS),
(#PRESSURE VESSELS, STRESSES)s (#STRESSES,
PRESSURE VESSELS), MODEL TrSTS, EXPERIMENTAL DATA,
MATHEMAT]CAL ANALYSIS, LOAD DISTRIBUTION, NOZZLES,
TEST METnODS, STRUCTURES, SPHERES, CYLINDRICAL
80DIES, STRUCTURAL SHELLS, SURFACE PROPERTIES (V)

THE REPORT DESCRIBES THE EXPERIMENTAL TECHNIQUES
USED IN THE STUDY, PRESENTS THE RESULTS, AND
DISCUSSES THE PROBABLE ACCURACY. tu)
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AD=617 902
HAVAL APPLIED SCIENCE LAR BROOKLYN N Y

et e R A RS AP e

DEVELOPMENT OF WELDING TECHNIQUES FOR FABRICATING A
THICK PLATE TITANIUM PRESSURE BOX, (V)

DESCRIPTIVE NOTE: TECHNICAL MEMO.
by {7p

REPTe NOs 6377=4 ,TM=7

PKOJ: SFUOL13 0! 03 ,SRO07 ot 02

- TASK: 0216 40704

UNCLASSIFIED REPORT

-

SUPPLEMENTARY NOTE:

, DESCRIPTORS: (*TITANIUM ALLOYS, WELDING),

! (*WELDING, TITANIUM ALLOYS), (ePRESSURE VESSELS)

5 TITANIUM ALLOYS), TITANIUM, METAL PLATES,

THICKNESS, WELDS, CONTAINERS» SURFACE

PROPERTIES, CONTAMINATION, TESTS, HYDROSTATIC

PRESSURE, ALUMINUM ALLOYS, VANADIUM ALLOYS (U)
IDENTIFIERS: TITANIUM ALLOY 6 AL 4 (u)

SUITABLE OUT=0F=CHAMBER, MANUAL AND SEMI=AUTOMATIC
WELDING TECHNIQUES HAVE BEEN DEVELOPED FOR THE
FABRICATION OF A TITANIUK ALLOY PRESSURE BOX OF THE
TYPE REQUIRED FOR LOW CYCLE FATIGUE STUDIES AT THE
MARINE ENGINEERING LABORATORY. THESE

TECHNIQUES MAY ALSO BE USED FOR FABRICATING COMPLEX
STRUCTURAL ELEMENTS OF HEAVY PLATE TITANIUMe

(AUTHOR) (V)
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AD=621 28]
CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE MARSEILLE
(FRANCE)

PRESSURE CHAMBER FOR MICROELECTROPHYSIOLOGICAL
TECHNJQUES (CAISSON DE COMPRESSION POUR TECHNIQUES
MICROELECTROPHYSIOLOGIQUES) s (u)

0CT 64 13pP CHAGNEUX,ROGER
CONTRACT! AF=EOAR=]14~63, PHS~NB=03337
PROJ: AF=9777
TASK: 977705
MONITOR: AFOSR , 65=1294

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PUB. IN BULL INST OQCEANOGR
MONACO V61 N1287 Pl=8 1944 (COPIES AVAILABLE ONLY TO
ODC USERS), TEXT IN FRENCH WITH SUMMARY [N
ENGLISH,

DESCRIPTORS: {ePRESSVURE VESSELS, LABORATORY

EQUIPMENT), (BIOLOGICAL LABORATORIES» PRESSURE
VESSELS), PRESSURE, REMOTE CONTROL SYSTEMS, HIGH=
PRESSURE RESEARCH, GASES, NERVE CELLS» NERVOUS

SYSTEM, PHYSIOLOGY, MARINE BIOLOGY (U}
IDENTIFIERS: ELECTROPHYSIOLOGY (vl

THIS RESEARCH PROGRAM ON THE EFFECT OF HYPERBAR
GASES ON [SOLATED NERVE cglLLS OF vAPLYSIA® HAS
INVOLVED THE STUDY AND CONSTRUCTION OF A PRESSURE
CHAMBER. THE CHAMBER IS MAINLY COMPOSED OF A
CYLINDRICAL TUBE, WITH 2 GLASS PORTHOLES ALLOWING TWE
ILLUMINATION AND OBSERVATION OF THE BlOLOGICAL
PREPARATIONS, AND 2 MOVEABLE DOORS WITH A
QUICKCLOSING SYSTEM WHICH PERMIT MICROMANIPULATION.
ELECTRICAL CONNECTIONS ASSURE ALL THE VAR}OUS

REMOTE CONTROLS. TWO TAPS, PURGE AND STOP, A
MANOMETER AND A SAFETY VALVE COMPLETE THE EQUIPMENT
OF THE CHAMBER. THE EQUIPMENT MEETS THE

REQUIREMENTS OF MICROELECTROPHYSIOLOGICAL TECHNIQUES
AND CAN SUBMIT THE PREPARATIONS TO CONSTANT PRESSURES
OF AS MUCH AS & BARS. (AUTHOR) (V)
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AD=621 91} .
DIRECTORATE OF SCIENTIFIC INFORMATION SERVICES OTTAwA
{ONTARIO)

REPAIRING THICK~WALLED HIGH=PRESSURE VESSELS 8Y
ELECTRIC ARC WELDING, (u)

DEC 44 7P FARBERyGe KHe INIKITIN,De G
H
REPTe NOe T=418w=R
MONITOR: TT 65=40732

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE! TRANS, OF KHIMICHESKOE
MASHINOSTROENIE (USSR) V5 N4 P29=32 1963, ALSO
AVAILABLE FRUM NRC AS C=5141e

DESCRIPTORS: (*ARC WELDING, PRESSURE VESSELS),
(#PRESSURE VESSELS, ARC WELDING), (eSTEEL, ARC

NELDING), USSR, MAINTENANCE, THICKNESS, CHROMIUM

ALLOYS, NICKEL ALLOYS, MOLYBDENUM ALLOYS, HEAT
EXCHANGERS, WELDING RODS (V)

A WELDING TECHNIQUE IS DESCRIBED FOR WELD BUILD=UP

OF DAMAGED AREAS IN THICK«<WALLED VESSELS AND TO
RESTORE REACTION COLUMNS AND HEAT EXCHANGERS.

THREE COLUMNS AND A HEAT~pXCHANGER WERE KEPT UNDER
OBSERVATION DURING ONE ORERATING YEARe THE

EQUIPMENT WORKED AT A PRESSURE OF 280+=300 ATMOSPHERES
AND A TEMPERATURE OF 350«390C INSIDE THE REACTION
COLUMNS AND 200«350C IN THE HEATEXCHANGERS.,

ACCORDING TO THE READINGS OF SURFACE THERMOCOUPLES
THE TEMPERATURE OF THE OUTER WALLS OF THE APPARATUS
FLUCTUATED WITHIN THE LIMITS 160-220Ce ONLY IN

SOME UNITS WAS THERE OBSERVED A LOCAL OVERHEATING Tgo
TEMPERATURES 250~300Cs VISUAL EXAMINATIONS SHOWED
THAT NO VISIBLE DEFECTS WHATEVER HAD DEVELOPED IN THE
REPAIRED AREAS ON THE VEsSEL WALLS, (V)
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AD=623 166
NAVY ELECTRONICS LAB SAN DIEGO CALIF

PRESSURE VESSEL FOR CALIBRATING SONAR TRANSDUCERS.

ACOUSTICALLY TRANSPARENT rIBER GLASS CAPSULE PERMITs

TESTING AT PRESSURES TO 800 PSIG.

(V)

DESCRIPTIVE NOTE: RESEARCH AND DEVELOPMENT REPTe FOR OCT

64=MAR 65. i
JUL 65 21P GREEN,Ce Eo
REPTe NO, NEL=12301
PROJ: SF10} 03 14d
TASK?: 8049

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (¢PRESSURE VESSELSs TEST FACILITIES),
(*GLASS TEXTILES, PRESSURE VESSELS), (#*SONAR
EQUIPMENT, CALIBRATION), (#TRANSDUCERS, SONAR
EQUIPMENT), PRESSURE)s ACOUSTIC EQUIPMENT, SOUND
TRANSM]SSIONy HIGH=PRESSURE RESEARCH, ACOUSTIC
IMPEDANCE

ACOUSTICALLY TRANSPARENT VvESSEL HOUSES A SINGLE
TRANSDUCER FOR TESTING UNpER PRESSURE To 800 PSiG.,
TESTS OF B24FA TRANSDUCER INDICATE MARKED

DIFFERENCE IN TRANSMITTING RESPONSE AT DEPTH.
{AUTHOR)
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AD=625 950 1472 a/l10 13/8
NAVAL CIVIL ENGINEERING LAB PORT HUENEME CALIF

THE CONVERSION OF 16=INCH PROJECTILES To PRESSURE -
VESSELS. (U

DESCRIPTIVE NOTE!: TECHNICAL NOTE,

JUN 65 67P GRAYsKe Oo ISTACHIWJe Do
REPTs NO¢ NCEL=TW=755
PROJ: Y=F=015~0]=07=-00}

; ’ UNCLASSIFIED REPORT

DESCRIPTORS: (ePROJECTILES, PRESSURE VESSELS))»
(#PRESSURE VESSELS, UNDERWATER EQUIPMENT), DES]GN,
MANUFACTURING METHODS, PROCESSING, TESTING,
OCEANOGRAPHIC EQUIPMENT, SEALS(STOPPERS),

MECHANICAL DRAWING, DEEP SUBMERGENCE (V)

PRESSURE VESSELS FOR USE wITH FRESH WATER AND SEA
WATER AT PRESSURES UP To 20,000 PS] HAVE BEEN
FABRICATED FROM MODIFIED 146=INCH HIGH CAPACITY
NAVAL PROJECTILES, DETAJLS FOR MODIFICATION OF
PROVECTILES AND THE FABRICATION OF SUPPORTING
EQUIPMENT ARE PRESENTED. PROOF TESTING PROCEDURE
AND DATA ARE DESCRIBED ANn DISCUSSEDe (AUTHOR)

(wh
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AD=628 877 13/8 1374
GIBBS LAB YALE UNIV NEW HAVEN CONN

TECHNIQUE FOR FORMING PRESSURE WINDOWS FROM THIN
METAL SREETS. (v

DESCRIPTIVE NOTE: REVISED EDss
SEP 65 2P CLELANDoNe Eo IPREPOST,Re §

UNCLASSIFIED REPORT

AVAILABILITY!: PUBLISHED InN REVIEW OF SCIENTIFIC

INSTRUMENTS V346 N12 P1881md 1965¢ COPIES TO DDC USERS

ONLYo
SUPPLEMENTARY NOTE; REVISION OF MANUSCRIPT RECEIVED 15
MAR 65, PREPARED IN COOPERATION WITH HIGH ENERGY
PHYSICS LABey, STANFORD UNiVey CALIFes REPTe NO,
HEPL=427¢ RESEARCH SUPPORTED IN PART BY AFOSR)y» ARPA
AND NONR,

DESCRIPTORS: (ePRESSURE VESSELS»

OIAPHRAMS(MECHANICS) )y (*DIAPHRAMS(MECHANICS))

SHEETS), (eMATERJAL FORMING,

DIAPHRAMS(MECHANICAL)), ALUMINUM ALLOYS,

STAINLESS STEEL, THICKNESS,

FRACTURE(MECHANICS) (V)

REPRINT: TECHNIQUE FOR FORMING PRESSURE WINDOWS FROM
THIN METYAL SHEETS.
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AD=629 88} 18710 1879
NAVAL RESEARCH LAB WASHINGTON D C

RADIATION DAMAGE SURVEILLANCE OF POWER REACTOR
PRESSURE VESSELS. (u)

DESCRIPTIVE NOTE: INTERIM REPTe)
JAN Y3 23P SERPAN)Ce Zs 9sJReISTEELE, 1,
Ee THAWTHORNE,Je Rs }
REPTs NOo NRL=6349,
CONTRACT: AT(49=5)=2110,
PROJ: RR=007=01=46=5409 ,8r=007=01=01
TASK: 0858,

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (*RADIATION DAMAGE) PRESSURE VESSELS),
(ePRESSURE VESSELS, RADIATION DAMAGE)s («POWER

REACTORS, PRESSURE VESSELS), NEUTRON FLUX, LIFE
EXPECTANCY, TRANSITION TEMPERATURE, NUCLEAR POWER
PLANTS, MECHANICAL PROPERY!ES, REACTOR SAFETY

SYSTEMS, REBCTOR SYSTEM COMPONENTS tv)

THE DELETERIOUS EFFECT OF HIGH ENERGY NEUTRONS UPON
THE MECHANICAL PROPERTIES OF REACTOR PRESSURE VESSEL
STEELS HAS PROMPTED THE EMPLOYMENT OF MATERIAL
SURVEILLANCE PROGRAMS IN MANY NUCLEAR POWER PLANYS.
THESE PROGRAMS PROVIDE FOR THE EXPOSURE OF TEST
SPECIMENS REPRESENTATIVE oF THE REACTOR PRESSURE
VESSEL AT IN=REACTOR LOCATIONS, WHEREIN THEY WILL
EXPERJENCE THE SAME THERMAL AND RADIATION DAMAGE
HISTORY AS THE VESSEL ITSELF. EVALUATION OF THESE
SPECIMENS, WHICH REVEALS THE PROGRESSIVE CHANGES IN
THE MECHANICAL PROPERTIES OF THE VESSEL, PROVIDES A
BASIS UPON wHICH OPERATIONAL PROCEDURES AND MAXIMUM
LIFETIME EXPOSURE MAY BE rFORMULATED FOR THE PLANT,.

A REVIEW AND AN ANALYSIS oF SEVERAL INSTANCES OF
SHORTCOMINGS IN SURVEILLANCE PROGRAMS ARE PRESENTED
ALONG WITH A SET OF RECOMMENDATIONS FOR CONSIDERATIQN
IN PLANNING NEW SURVEILLANCE PROGRAMSs IN

UTILIZING THESE RECOMMENDATIONS, PRESSURE VESSEL
SURVEILLANCE PROGRAMS CAN BE MADE YO PROVIDE VALUABLE
INFORMATION FOR USE IN DETERMINING PLANTY OPERATIONS;
AT THE SAME TIME RESULTS rROM THESE PROGRAMS MAY ADD
TO THE GENERAL KNOWLEDGE oF RADIATION EFFECTS IN
PRESSURE VESSEL STEELS OR OTHER MATERIALS SUBJECT To
RADIATION, RECOGNITION Or THE VALUE OF

SURVEILLANCE PROGRAMS AND THEIR CONSCIENTIOUS
APPLICATION SHOULD FURTHemr THE PUBLIC ACCEPTANCE OF
NUCLEAR REACTORS AS SAFE At{éfNATIVE POWER SYSTEMS. (U)
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AD=631 443 167442 217841
BENOIX MISHAWAKA DIV BENDIX CORP IND

DEVELOPMENT OF A HERMETIC SEALED NITROGEN STORAGE
SYSTEM FOR THE TALOS RIMegE FUEL PRESSURIZATION
SYSTEM. (u)

DESCRIPTIVE NOTE:! FINAL REPTe,

FEB 64 7P CLAXTON)Ws Be
REPTe NO, BXM=5930,
CONTRACT: NOW=45=0289

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (SGUIDED MISSILE COMPONENTS, PRESSURE
VESSELS), (eFUEL SYSTEMS, #PRESSURE VESSELS):
(*TANKS(CONTAINERS) s FUEL SYSTEMS), NITROGEN)
STORAGE, GUIDED MISSILES(SURFACE=TO=AIR),
SHIPBORNE, HERMETIC SEALS, RELEASE MECHANISMS,
VALVES, EXPLOSIVES INITJAYORS, PRE!NSURE

GAGES )
IDENTIFIERS: FUEL PRESSURIZATION SYSTEMS,
TALOS (v)

THE REPORT DESCRIBES A METHOD USED TO PROVIDE A
2150 PS] WITROGEN STORAGE SYSTEM THAT RETAINS
OPERATIONAL PRESSURE FOR A MINIMUM PERIOD OF THREE
YEARS WITHOUT [NTERIM SERVICINGs A HERMETIC TANK
SEAL AND A S5QU!B OPERATED RELEASE MECHANISM WERE
DEVELOPED FOR THIS PURPOSEs, THEt RELEASE MECHANISH
UTILIZES A NOTCHED RELEASE TUBE THAT, WHEN IMPACTED
8Y A SQUIB OPERATED PISTOn, RUPTURES PROVIDING A
CONTAMINATION FREE PATH To A PRESSURE REGULATOR.
EMPHASIS WAS GIVEN TO METHODS THAT WOULD PERMIT
RETROFIT OF AN EXISTING STORAGE SYSTEHs (AUTHOR)
(y)
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AD=632 092 1374
UNJTED STATES RUBBER CO MISHAWAKA IND

e i T o Va2 e s

LINERS FOR HIGH PRESSURE AIR STORAGE VESSELS. (v)

| DESCRIPTIVE NOTE: QUARTERLY PROGRESS REPTe NOe 5, 1| JUAN=
o 1 APR 66,
o APR 66 3ze UHLIG,Ee Ce JFALKENAUsVe Ao
; IKOHRN,Re Co
; CONTRACT: NOBS=92150,
.. PROJ: SR=007-03=04%,
‘ TASK: 1008,

! UNCLASSIFIED REPORT
: SUPPLEMENTARY NOTE:
DESCRIPTORS: (*FILAMENT WOUNDP CONSTRUCTION, ®STORAGE

TANKS), (ePRESSURE VESSELS., STORAGE TANKS), AIR,
LAMINATES, FEASIBILITY STUDIES (V)

i
i
!
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AD=636 385 13/8 13/5 1371
INTERNATIONAL INST OF WELDING

COMMISSION X!{ PRESSURE VESSELS, BOILERS AND PIPE
LINES, (V)

DESCRIPTIVE NOTE: ANNUAL REPT,
JUL 65 10P

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:
DESCRIPTORS: (eWELDING, SYMPOSIA), (*PRESSURE
VESSELSy WNELDING), (*BOILERSy WELDING), (®PIPES,
WELDING), WELDS, STRESSES, STEEL, HEAT
TREATMENT, NON=DESTRUCTIVE TESTING ()
ANNUAL REPORT OF COMMISS1nN X1 CONCERNING

WELDING OF PRESSURE VESSELS, BOILERSy AND PIPE LINESs
(u)
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AD=636 963 13/4 1377 1472 11/
AUBURN RESEARCH FOUNDATION ALA |
MECHANISMS OF METALLIC FATLURE: FLAW INITIATION
TECHNIQUES AND MEASUREMENTS IN THIN=WALL PRESSURE
VESSELS, (u)

JUN 66 27P MAYNOR,HAL We 4§ JRe
BUSCH,COQURTNEY Ce¢
REPTe NOe 5
CONTRACT: (A=D1l=02]=AMC=1258211{Z),

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: AN INSTRUMENTED HYDRAULIC SYSTEM FOR
THE INTRODUCTION OF CRACKS TO AND BURST TESTING OF HIGH=~
STRENGTH STEEL PRESSURE VESSELS.

DESCRIPTORS: (ePRESSURE VESSELS)

sFRACTURE(MECHANICS) ), (®HYDRAULIC SYSTEMS, TEST
EQUIPMENT), RUPTURE, MARAGING STEELS, NICKEL

ALLOYS, FAILURE(MECHANICS), MODEL TESTS,

TOUGHNESS, STEEL, STRESSES )

A HYDRAULIC SYSTEM WAS DESIGNED AND CONSTRUCTED FOR
THE PURPOSE OF INTRODUCING SURFACE OR PART«THROUGH=
THE=THICKNESS CRACKS TO THIN=WALL (0sUb5=INe)
SCALE=MODEL PRESSURE VESSELSes THE HOOP STRESSES
RESULTING FROM INTERNAL PRESSURE, IN THE RANGE 4000
TO 5000 psl, WiLL BE APPLIED AS PRESSURE PULSES AT
FREQUENCIES UP TO 160 CYCLES PER MINUTE FOR NUMBERS
OF CYCLES REQUIRED TO GRow CRACKS OF PREDETERMINED
LENGTHSs THE SYSTEM CONSISTS ESSENTIALLY OF A
MOTYOR-DRIVEN HYDRAULIC PUMP, VALVES, FITTINGS, TUBING
AND APPROPRIATE INSTRUMENTATIONs, A COMPONENT OF THE
SYSTEMs A MANUALLY~OPERATED HYDRAULIC PUMP, WILL
AFFORD BURST PRESSURES Up TO 30,000 PS! TO TEST
VESSELS CONTAINING INDUCEn CRACKS, SEVERAL VESSELS
WERE FABRICATED FROM 18 PER CENT NICKEL (250

GRADE) MARAGING STEELes (AUTHOR) (V)

53

UNCLASSIFIED /2007




UNCLASSIFIED
DDC REPORY BIBLIOGRAPHY SEARCH CONTROL NOs /20MO7

AD=637 013 20711 1374
CATHOLIC UNIV OF AMERICA wASHINGTON D C STRESS ANALYSIS
LABS

DISTRIBUTION OF STRESSES IN A PRESSURIZED HOLLOW
CYLINDER #WITH A CIRCULAR HOLE.s )

DESCRIPTIVE NOTE! FINAL REPTey APR 65=JUL 660
JUL 66 37P DURELLIsAe Je $DEL RIOCo Jo 3
PARKS,Ve Jo IFENG,He
CONTRACT: NONR=48861(00),
PROJ: S=F01303=02,CUA=4s142404
TASK: 19454,

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE!

DESCRIPTORS: (#STRESSES, epPRESSURE VESSELS),
CYLINDRICAL BODJES, STRUCTURAL SHELLS»
PHOTOELASTICITY, COATINGS tu)

THIS PAPER DEALS WITH AN EXPERIMENTAL DETERMINATION

OF STRESSES IN A PRESSURJZED THIN HOLLOW CYLINDER

WiTH A CIRCULAR HOLEe BRITTLE COATING, MECHANICAL

AND ELECTRICAL STRAIN GAGES AND PHOTOELASTICITY WERE
USED FOR THE ANALYSISs A COMPARISON WITH A

THEORET]CAL DEVELOPMENT APPLIED TO A SIMILAR CASE Is
MADE. COMMENTS ON THE BEST EXPERIMENTAL PROCEDURES

TO BE FOLLOWED IN THE SOLUTION OF THIS KIND OF

PROBLEMS ARE MADEs (AUTHOR) tn
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AD=638 136 13710 20/11
NAVAL ORDNANCE LAB WHITE 0AK MD

STRESSES IN SHALLOW GLASS DOMES WITH CONSTRAINED
EDGES. (V)

JUN 46 65P PROCTORYJAMES Fo 3
REPTe NOe NOLTR=b66=46
PROJ: NOL=B89,

UNCLASSIFIED REPORT

"SUPPLEMENTARY NOTE?

DESCRIPTORS: (®PRESSURE VESSELSy DEEP SUBMERGENCE)
(*GLASS, STRESSES), STRUCTURAL SHELLSy HATCHES,
LOADING(MECHANICS), STRAIN(MECHANICS) (V)

STRESS=STRAIN RELATIONS DeVELOPED FOR ROTATIONALLY
SYMMETRIC BENDING AND STRETCHING OF SHALLOW SEGMENTS
OF THIN SPHERICAL SHELLS ARE EXTENDED To EVALUATE THE
RESPONSE OF A GLASS DOME WITH EDGE CONSTRAINT TO A
UNIFORMLY APPLIED LOAD OVER A SMALL CIRCULAR AREA AT
THE APEXe THEORETICALLY PERIVED STRESS=STRAIN

CURVES FOR THE CONSTRAINEN-EDGE CASE ARE COMPARED
WITH SIMILAR CURVES WITH gXPERIMENTAL RESULTS FROM
SEVERAL STATIC TESTSe ALSO THE EFFECTS OF DEGREE

OF EDGE CONSTRAINT AND LOCAD CONCENTRATION ARE
DEMONSTRATED AND DISCUSSEDs (AUTHOR) (U)
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AD=638 925 1374
DOUGLAS AIRCRAFT CO INC SaNTA MONJCA CALIF MISSILE AND
SPACE SYSTEMS DIV

STRESS ANALYSIS OF A 4=INcH DIAMETER PRESSURE VESSEL
DURING A 131 BlAXIAL BURST TEST, (V)

JUN 66 b5P MCIVERsRe Wo i
REPTe NOe DAC=59500Q,

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORSS (ePRESSVURE VESSELSy STRESSES),
RUPTURE, TESTS, CYLINDRICAL BODIES (vl

THE INVESTIGATION WAS MADE TO DETERMINE THE

VARIATION OF STRESS RATIO IN THE TEST SECTION OF A 4=
INCA DIAMETER PRESSURE VESSELe A 131 BIAXIAL

TEST WAS CONDUCTED BY APPLYING A COMBINATION OF
PRESSURE AND AXIAL LOAD AT AN ESSENTIALLY CONSTANT
RATIO TG THE TEST CYLINDER UNTIL FAILUREe THE

STRESS RATIO WAS DETERMINED AT EACH OF TWENTY=ONE
LOCATIONS FROM MEASURED PRINCIPAL STRAINSe THE
MAXIMUM VARIATION IN YIELD STRENGTH AT ANY OF THE
NINE CENTERMOST LOCATIONS IN THE TEST SECTION WaS
LESS THAN gLUS OR MINUS 1,5 PERCENT OF THEIR AVERAGE
THIS SPECIMEN CUNFIGURATION IS CONSIDERED

ACCEPTABLE FOR 1:1 BIAXIAL TESTS, PROVIDED THAT THE
THINNEST AREA OF THE SPECIMEN IS LOCATED CLOSE TO THE
AXTAL CENTER<LINE OF THE TEST SECTIONs (AUTHOR) ()
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AD=638 994 20/11
WESTINGHOUSE RESEARCH LABS PITVTSBURGH PaA

DETERMINATION OF STRESSES AT NON=RADIAL OPENINGS IN
SPHERJCAL PRESSURE VESSELSe (V)

MAR 64 35P LEVENMe Me I
REPTe NOe 66=907=520=R1,
CONTRACT?: NOBS=90132
! PROJ: SFOl13=06,
TASK: 4218,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE?

DESCRIPTORS: (®PRESSURE VESSELS» ®STRESSES),
SPHERES, EXPERIMENTAL DATA, MODEL TESTS (v)

AN ATTEMPT WAS MADE TO SIMULATE EXPERIMENTALLY THE
THEORETICAL CASE OF AN 0BLIQUE HOLE IN A PRESSURIZED
SPHERICAL VESSELe FOR THE CASE OF AN OPENING OF
DIAMETER RATIO Ue129 AND aT 45 DEGREES TO THE RADIAL
DIRECTION, SEVEN DIFFERENT CLOSURE SCHEMES WERE
TRIEDe THESE ARE LISTED AS WS=16B1, WS~

1681 A TO F, INCLUSIVEs RADICALLY DIFFERENT

! STRESSES WERE OBTAINED FOR EACH CLOSURE SCHEME,
INDICATING A VERY SENSITIVE DEPENDENCE OF STRESS ON
CLOSURE CONDITIONSs FOR 0 DEGREE SECTION (leEey

THE SECTION IN WHICH THE ACUTE ANGLE BETWEEN THE
OPENING AND THE VESSEL IS AT THE {NNER SURFACE) THE
MAXIMUM STRESS VARIED FROM 2+55S V0 4.818; S

BEING THE NOMINAL STRESS [N THE SPHERICAL VESSEL:
FOR THE 180 DEGREE SECTION, THE MAXIMUM STRESS
VARIATION WAS FROM 3,06 To 64755« (AUTHOR) (\

U
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AD=639 160 14/2 11176
FOREIGN TECHNOLOGY D!V WRIGHT=PATTERSON AFB OHIO

ON THE METHOD OF TESTING METALS AT HIGH TEMPERATURE
AND PRESSURE VALUES» (u)

JUN 66 12pP GORBsMe Lo
REPTe NOy FTD=TT=é65=1887,
MONITOR: TT 66=62286

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE! UNEDITED ROUGH DRAFT TRANS. OF
PRYKLADNA MEKHANIKA (USSR) v10 Né P547=5] 1964,

DESCRIPTORS: (¢PRESSURE VESSELSy TEST EQUIPMENT),
(#METALS, TEST METHODS), USSR, HIGH=PRESSURE
RESEARCH, TEMPERATURE, MEASUREMENT, HIGH=
TEMPERATURE RESEARCHs THERMOCOUFLES (U)

THE CONSTRUCTION [S DESCRIBED OF A NEW VARJANT OF
CONICAL CYLIMNDRICAL HIGH PRESSURE CHAMBER. A
METHOD [S PROPOSED FOR MEASURING TEMPERATURES IN THEg

HI1GH PRESSURE CHAMBER, BASED ON THE PRINCIPLE OF A
NATURAL THERMOCOUPLEs (AUTHOR) (V)
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AD=640 919 16712 13/4
PENNSYLVANIA STATE UNIV UNIVERSITY PARK DEPT OF
ENGINEERING MECHANICS

CASCADE ARRANGEMENT IN SRHERICAL VESSEL DESIGN FOR
NUCLEAR POWER REACTORS, (U)

DEC 65 11P HU,Le Weo ISCHUTZLER,Je Co
| a CONTRACT? AF~AFOSR=127=66,

PROJ: AF=9782,

TASK: 978202,

§a MONITOR: 66=1674

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN NUCLEAR ENGINEERING AND
DESIGN V3 P412=20 (966,
SUPPLEMENTARY NOTE: PREPARFD IN COOPERATION WITH DOUGLAS
AIRCRAFT COey INCo, SANTA MONICA, CALIF.,
MISSILE AND SPACE SYSTEMS DIV

DESCRIPTORS: (#PRESSURE VESSELS» CASCADE
STRUCTURES), (®POWER REACYORS, PRESSURE VESSELS),
PRESSURIZED WATER REACTORS, DESIGN (U)

THE USE OF PRESSURE VESSELS IN CASCADE ARRANGEMENT
INSTEAD OF THE CONVENTIONAL SINGLE SHELL VESSELS IS
PROPOSED FOR NUCLEAR POWER REACTOR DESIGN,
PARTICULARLY IN VIEW OF MEETING THE DEMAND OF
INCREASING PRESSURES AND TEMPERATURES FOR
PRESSURJZED~WATER REACTORSes THE STRESS ANALYS]S

AND A PROCEDURE FOR THE MINIMUM WEIGHT DESIGN OF
IRRADIATED CASCADE SPHER1cAL SHELLS ARE PRESENTED,
A NUMERICAL EXAMPLE OF Twn STAGE SPHERICAL SHELLS
IS GIVEN TO DEMONSTRATE THE PROCEDURES DEVELOPED AS
WELL AS THE NEED FOR SUCH TYPE OF PRESSURE VESSELS IN

NUCLEAR REACTOR DESIGNs (AUTHOR) (u)
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AD=64}) 283 18710 18712

NAVAL RESEARCH LAB WASHINGTON D C

NEUTRON SPECTRAL CONSIDERATIONS AFFECTING PROJECTED
ESTIMATES OF RADIATION EMBRITTLEMENT OF THE ARMY SMe
1A REACTOR PRESSURE VESSEL. tu)

DESCRIPTIVE NOTE! FINAL REPTe,

SEP 66 31P SERPANsCe Zo sJROISTEELEsLs Eo

H
REPTs NO, NRL=6474, -
PROJS USA-ERG=H=66,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*EMBRITTLEMENT, STEEL), (®PRESSURE

VESSELS, ®PRESSURIZED WATER REACTORS)» (eRADIATION
DAMAGE, #STEEL), REACTOR MATER]ALS, NEUTRON
REACTIONS, POWER REACTORS, ARMY, ALASKA (v)

IDENTIFIERS: ARMY REACTORS(SM=1A) (V)

THE PRESSURE VESSEL OF THE ARMY SM=lA REACTOR

IS LOCATED CLOSE TO THE ACTIVE CORE IN SUCH A MANNER
THAT THE NEUTRON EXPOSURE IS RELATIVELY HIGH:
CONSEQUENTLY, THE PRESSURE VESSEL STEEL UNDERGOES A
RELATIVELY RAPID RISE IN THE OUCTILE=BRITTLE
TRANSITION TEMPERATURE., THE MAXIMUM PERMISSIBLE
DELTA NDT FOR THE SM=lA 1s ESTABLISHED BY THE

ARMY AS 340Fs SINCE IT 18 PHYSICALLY IMPOSSIBLE

TO IRRADIATE SURVEILLANCE TEST SPECIMENS AT THE SMe=
1A VESSEL WALL, ONLY THE NEUTRON FLUX WAS MEASURED
AT THE WALL, ANDO REPRESENTATIVE TEST SPECIMENS WERE
IRRADIATED IN A TEST REACTOR, THE LOW INTENSITY
TEST REACTOR (LITR)e IN TRANSLATING THE DELTA

NDT VERSUS NEUTRON EXPOSURE DATA FROM THE LITR TO
THE CASE OF THE SM=JA REACTOR VESSEL WALL, THE
NEUTRON SPECTRA OF THE Two REACTORS WERE USED TO
ADJUST BOTH THE SM~lA REACTOR VESSEL FLUX AND THE
LITR EXPOSURE VALUES IN TERMS OF N/SQ CM < 1e0y
¢S5y AND 04183 MEVe SINCE THE DISTRIBUT]ON OF
NEUTRONS B8Y ENERGY GROUPS WAS DIFFZRENT WITHIN EACH
REACTOR AT THE SPECIFIC LOCATION OF INTEREST, THAT
1S, THE VESSEL nALL OF THE SM=lA AND AN IN=CORE
LOCATION OF THE LITR, THE DAMAGING POTENTIAL OF THE
SM=lA REACTOR SPECTRUM LOCATION WpAsS RELATED TO

THAT OF THE LITRe WITH DAMAGE EQUIVALENCE
ESTABLISHED BETWEEN THE TWO REACTORS, A CRITICAL
NEUTRON EXPOSURE (N/SQ CM > 0e¢5 MEV) MAY BE
PROJECTED FOR PRODUCING YTHE MAXIMUM DELTA NDT ON
THE SM~lA REACTOR VESSEL wALLe BY RELATING: (V)
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AD~64]1 875 1371061 {172 13713
DAVID TAYLOR MODEL BASIN WASHINGTON D C STRUCTURAL
MECHANICS LASB

AN EXPLORATORY STUDY OF THE FEASIBILITY OF GLASS ANp
CERAMIC PRESSURE VESSELS rOR NAVAL APPLICATIONS. (V)

DESCRIPTIVE NOTE: FINAL REPTe,
SEP 66 36P K1ERNANy THOMAS Jo ¢
REPTe NOo DTMB=2243
PROJ: S=F013=01=03
TASK: 0222

UNCLASSIFIED REPORT

DESCRIPTORS: (#SUBMARINE HuLLS, DEEP SUBMERGENCE),
{#PRESSURE VESSELS, CERAMIc MATERIALS), GLASS,

SPHERES, ALUMINUM COMPOUNDS, OXIDES, STRUCTURAL

SHELLS, MODEL TESTS, LOADINGIMECHANICS),

COMPRESSIVE PROPERTIES (vl

AN EXPLORATORY STUDY WAS cONDUCTED TO DETERMINE THE
FEASIBILITY OF USING GLASS AND CERAMIC MATERIALS FORr
DEEP=-SUBMERGENCE PRESSURE HULLSe IN GENERAL» THE
STUDY CONFIRMED THE POTENTIAL USE OF THESE MATERIALS
IN PRESSURE HULLS CAPABLE OF WITHSTANDING PRESSURES
AT THE DEEPEST PART OF THE OCEAN WITH VERY LITTLE
STRUCTURAL WEIGHT. HOWEVER, THE STUDY ALSO SHOWED
THAT VERY LITTLE IS KNOWN ABOUT THE BEHAVIOR OF GLASS
AND CERAMIC STRUCTURES UNpER HIGH=COMPRESSIVE LOADING
AND THAT A GREAT DEAL OF RASIC DATA MUST BE GENERATgD
BEFORE THIS POTENTIAL CAN BE ACHIEVEDe THE USE OF
SIMPLE SPHERES OF GLASS anD CERAMiC MATERIALS FOR
PROVIDING BUOYAnCY IS CONSIDERED TO BE THE MOST
PROMISING NEAR=FUTURE APPLICATIONs (AUTHOR) (u)
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AD=b644 556 2172 13/12
NAVAL RESEARCH LAB WASHINGTON D €

FLAMMABILITY IN UNUSUAL ATMOSPHERESs PART 1lo»
PRELIMINARY STUDIES OF MATERIALS IN HYPERBARIC
ATMOSPHERES CONTAINING OXYGEN,; NITROGEN, AND/OR

HELIUM. (tun

DESCRIPTIVE NOTE: INTERIM REPTe:

OCT 6% 28P JOHNSON,Je Eo tWOODSsFe Je
REPTe NOs NRL=647Q
PROJ! RR=010-0]w44=5850

UNCLASSIFIED REPORT

DESCRIPTORS; (®PRESSURE VESSELSs *FIRE SAFETY),
(#CONTROLLED ATMOSPHERES, «FLAMMABILITY),
MATERIALSy TEXTILES, ELASTOMERS, LUBRICANTS,
IGNITION, GASES, OXYGEN, NITROGEN, HELIUM,

PRESSURE, SUBMARINE SIMULATORS, OXYGEN EQUIPMENT 3'3)
IDENTIFIERS; DECOMPRESSION CHAMBERS, MYPERBARIC
ATMOSPHERES (V)

A STUDY OF THE FLAMMABILITY .OF FABRICS AND OTHER
SOLIDS UMDER UNUSUAL ATMOSPHERIC CONDITIONS WAS
INITIATED, THE MOST PROFOUND EFFECT ON BOTH EASE

OF IGNITION AND LINEAR BURNING RATE WAS CAUSED BY
OXYGEN ENRICHMENT. FOR EXAMPLE,» MANY MATERIALS

WHICH DID NOY IGNJTE IN 218 OXYGEN IGNITED AND

BURNED READILY AT 31% OR 41% OXYGENe WITH A

GIVEN ATMOSPHERE, INCREASE IN PRESSURE WAS OFTEN
EFFECTIVE IN CAUSING IGNITION WHERE NO IGNITION
OCCURRED AT LOWER PRESSURESes SUBSTITUTION OF

HELIUM FOR NITROGEN IN MIXTURES WITH OXYGEN HAD TWO
GENERALLY SIGNIFICANT FFFeCTSe HELIUM DECREASED

THE TENQENCY OF A MATERIAL TO IGNITEe THIS EFFECT

WAS SHOWN TO BE DUE LARGELY TO THE HIGH THERMAL
CONDUCTIVITY OF HELIUMs ONCE IGNITED: BURNING

RATES WERE OFTEN MUCH FASTER IN HELIUM THAN NITROGEN.
(AUTHOR) ()
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AD=644 75} 20/11
PENNSYLVANIA STATE UNIV UNIVERSITY PARK DEPT OF
ENGINEER .NG MECHANICS

TOROIDAL=TYPE SHELLS FREE OF BENDING UNDER UNIFORM
NORMAL PRESSURE, (u)

66 11P MURTHY sMe Vo Ve IKIUSALAAS,J,

'
MONITOR: AROD 5102391

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN JOURNAL OF THE FRANKLIN
INSTITUTE V282 N4 P232=4] OCT 1964,

DESCRIPTORS: (eHYDROSTATIC PRESSURE, STRUCTURAL

SHELLS)y (ePRESSURE VESSELS, HYDROSTATIC PRESSURE),
ELASTIC SHELLS, BENDING, STRESSES, HEMISPHERICAL

SHELLS, GEOMETRIC FORMS, INTEGRALS (v}

THE LINEAR MEMBRANE SOLUTION IS KNOWN TO BE
INADMISSIBLE IN THE CASE oF A TOROIDAL SHELL OF
CIRCULAR CROSS=SECTION UNDER UNJFORM HYDROSTATIC
PRESSURE, AS [T LEADS TO a SERIOUS VIOLATION OF THE
COMPATIBILITY CONDITIONe THIS PAPER SHOWS THAT THE
COMPATIBILITY CAN BE RESYORED BY A SLIGHT CHANGE IN
THE MERIDJAN OF THE SHELL, RATHER THAN BY RESORTING
TO BENDING OR NON=LINEAR MEMBRANE THEORIES. EXACT
SOLUTIONS, WITHIN THE LINEAR SHELL THEORY, ARE GIVEN
FOR THE SHAPE OF THE MER!pIAN, STRESSES AND
DISPLACEMENTS., (u)
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AD=645 787 13/8 1374
FOREIGN TECHNOLOGY DIV WR1GHT=PATTERSON AFB OHIO

NEW METHOD OF PRODUCTION OF CLAD PLATE ROLLED
PRODUCTS FOR PRESSURE VESSELS, )

JUL 64 54pP LUTSYUK=KHUDINyV, Ae
REPTe NOo FTD=MT=65=448
MONITOR: 717 67=60484

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED MANCHINE TRANS. OF MONO,
NOVY] SPOSOB PROIZVODSTVA TOLSTOLISTOVOGO
DVUKHSLOINOGO PROKATA DLYA SOSUDOV VYSOKOGO
DAVLENIYA, KI1EV, 1945 61P,

DESCRIPTCRS) (®ROLLINGI(METALLURGY), CLADDING)
(*PRESSURE VESSELS, WELDING)s» (®STEEL,

*CLADDING}, USSR, METAL PLATES, HEAT TREATMENT,
MANUFACTURING METHODS (V)

CONTENTS? MANUFACTURE OF ¢LAD STEELS 8Y METHOD ,
OF LINING WITH SUBSEQUENT ROLLING} MANUFACTURE OF
CLAD STEELS BY PACK METHOD! MANUFACTURE OF PLATE
ROLLED STOCK WITH APPLICATION OF ELECTROSLAG WELDINGS
TECHNOLOGY OF ELECTROSLAG WELDING OF CLAD BILLETS;
DIMENSIONS OF CLAD BILLEYS UNDER ROLLINGI MEATING
UNDER ROLLING AND ROLLING OF CLAD BILLETS{ ADDITION
MATERIALS FOR WELDING OF cLAD BILLETS AND CONDITIONg
OF HEAT TREATMENT; PRODUCTION OF THICK=WALLED

WELDED PRESSURE VESSELS FROM CLAD STEELSH

TECHNOLOGY OF WELDING CLAD VESSELS} CONCERNING

THE QUESTION ON REJECTION OF HIGH=TEMPERATURE
TREATMENY OF WELDED VESSELS AND IMPROVEMENT OF
QUALITY OF METAL OF DURABLE CASING. {u)
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AD=646 882 13713 13710} .

NAVAL CIVIL ENGINEERING LAB PORT HUENEME CALIF

WINDOAS FOR EXTERNAL OF INTERNAL HYDROSTATIC PRESSURE
VESSELS. PART 1o CONICAL ACRYLIC WINDOWS UNDER .
SHORT=TERM PRESSURE APPLICATION. : (U)

DESCRIPTIVE NOTE: TECHNICAL REPT,

JAN 67 104P SYACHIWyJe Do iIGRAY,Ke 0o 3§

REPTe NOso NCEL=TR=512
PROJ: Y~F015«0]1=07«001

UNCLASSIFIED REPORT

DESCRIPTORS: (»TRANSPARENT PANELS, ACRYLIC RESINS),

(#PRESSURE VESSELS, TRANSPARENT PANELS)y CONICAL

BODIES, HYDROSTATIC PRESSURE, STRUCTURES, .

UNDERWATER, LOADING({MECHANICS),

FAILUREIMECHANICS), STRUCYURAL PROPERTIES (u)

CONICAL ACRYLIC WINDOWS FOR FIXED OCEAN~FLOOR
STRUCTURES WERE PLACED UNPER SHORT=TERM LOADING
(PRESSURIZATION FROM ZERD TO FAJLURE AT A FIXED
RATE)s THE WINDOWS, OF DIFFERENT THICKNESSES AND
DIFFERENT INCLUDED CONICAL ANGLES, WERE SUBJECTED To
VARIOUS APPLIED PRESSURES, AND THEIR SUBSEQUENT
BEHAVIOR wAS STUDIEDs ACRYLIC WINDOWS, IN THE FORM
OF TRUNCATED CONES WITH InCLUDED ANGLES OF 3072, 607,
90?7, 120?, AND 1507, WERE TESTED TO DESTRUCTION AT
AMBIENT ROOM TEMPERATURE gY APPLYING HYDROSTATIC
PRESSURE TO THE BASE OF THE TRUNCATED CONE AT A
CONTINUQUS RATE OF 650 PSY/MINe THE PRESSURE AT
NHICH THE WINDOWS FAIJLED AND THE MAGNITUDE OF
DISPLACEMENT THROUGH THE wWINDOW MOUNTING AT DIFFERENT
PRESSURE LEVELS WERE RECORDEDe THE ULTIMATE

STRENGTH OF THE CONJCAL wWINDOWS (DENOTED BY THE
CRITICAL PRESSURE AT WHICH ACTUAL FAILURE OCCURRED)
WAS FOUND TO B8E RELATED BOTH TO THICKNESS AND
INCLUDEU CONICAL ANGLEs GRAPHS ARE PRESENTED
DEFINING THE RELATIONSHIPg OF CRITICAL PRESSURE
VERSUS TH]CKNESS=TO=DIAMETER RATIO, AND PRESSURE
VERSUS MAGNITUDE OF DISPLACEMENT FOR THE WINDOWS,
NONDIMENS]ONAL SCALING FACTORS FOR CRITICAL

PRESSURE AND DISPLACEMENT APPLICABLE TO LARGE=
DIAMETER WINDOWS ARE DISCUSSED AMD PRESENTED IN
GRAPHIC FORMe (AUTHOR) (v}
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AD=652 343 13713 1371001
NAVAL CIVIL ENGINEERING LaB PORT HUENEME CALIF

WINDOWS FOR EXTERNAL OR INTERNAL HYDROSTATIC FRESSURE
VESSELSe PART !l FLAT ACRYLIC WINDOWS UNDER SHORTw
TERM PRESSURE APPLICATION, (u)

DESCRIPTIVE NOTE! TEGCKNICAL REPTe,
MAY 47 84P STACHIWsJe De IDUNN,Go
Me $GRAYIKe 0o
REPTe NOs NCEL=TR=527
PROJ? Y=FO015=01=07-00}

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD=646 882y FART 1.

DESCRIPTORS; (*PRESSURE VESSELSs» TRANSPARENT

PANELS), (sTRANSPARENT PANELS, ®ACRYLJC RESINS),
UNDERWATER, STRUCTURES, MHYDROSTATIC PRESSURE»
LOADING(MECHANICS), DISKS,

FAILURE(MECHANICS) (V)

FLATy DISK=SHAPED ACRYLIC WINDOWS OF DIFFERENT
THICKNESS»TOwDIAMETER RAT10S HAVE BEEN TESTED VO
DESTRUCTION UNDER SHORT=TgRM HYDROSTATIC LOADING AT
ROOM TEMPERATURES, WHERE $HORT=~TERM LOADING IS
DEFINED AS PRESSURIZING THE WINDOw HYOROSTATICALLY ON
1TS HIGH=PRESSURE FACE AT A 450-PSI/MINUTE RATE TILL
FAILURE OF THE wINDOW TAxXeS PLACE., CRITICAL

PRESSURES AND DISPLACEMENTS OF WINDOWS WITH THICKNESS
TO EFFECTIVE DIAMETER RAT10S LESS THAN 1.0 HAVE BEEN
RECORDED AND PLOTTED, THE CRITICAL PRESSURES

DERIVED FROM TESTING FLAY WINDOWS [N FLANGES WITH
1e5=INCHy 343=INCHy AND 4,0«INCH OPENINGS HAVE BEEN
FOUND APPLICABLE ALSO TO FLANGES wlTH LARGER
OPENINGS, SO LONG AS THE LABGER WINDOWS ARE OF THE
SAME T/D sSUB | AND O SUB o/0D SUB [ RATIQS,

WHERE T IS THICKNESS OF THE WINDOw, D suB I IS5 THE
CLEAR OPENING IN THE FLANGE AND THEREFORE THE
EFFECTIVE DIAMETER OF THE WINDOwW EXPOSED TO AMBIENT
ATMOSPHER]C PRESSURE AND p SUB 0 Is OVERALL

DIAMETER OF THE WINOOW FAcE EXPOSED TO HYDROSTATIC
PRESSURE, THE PERFORMANCE OF FLAT WINDOWS UNDER
SHORT=TERM HYDROSTATIC PRESSURE HAS BEEN FOUND TO Bg
COMPARABLE TO THAT OF CONICAL WINDOWS WIYH INCLUDED
ANGLE EQUAL TO0, OR LARGER THAN 90 DEGREES.

{AUTHOR) (V)
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AD=652 41} 1374 20711 13713
WESTINGHOUSE RESEARCH LaBS PITTSBURGH PA

PHOTOELASTIC ANALYSIS OF oPENINGS IN SPHERICAL AND
CYLINDRJCAL VESSELS SUBJECTED TO INTERNAL PRESSURE., (U)

ODESCRIPTIVE NOTE! RESEARCH REPTe,

: JAN b4 26P LEVEN,Me M,
‘ REPTe NOs RRw64«917-514eR]|

CONTRACT! NOBS=78182

PROJ! SF=0}13=06

g7 UNCLASSIFIED REPORT
DESCRIPTORS: (®PRESSURE VESSELSy PHOTOELASTICITY),

? SPHERES, CYLIHORICAL BODIES, STRESSESy PRESSURE,
TESTSy EAPERIMENTAL DATA )

THE PRESENT REPORT DEALS wITH TESTS INVOLVING
OPENINGS ¢ SPHERICAL VESSELS AND A TEST INVOLVING 4
ODOUBLE TAPER EXTERNALLY REINFORCED OPENING IN A THIN=
WALLED CYLINDRICAL VESSEL, THE DIMENSIONAL

PARAMETERS AND MAXIMUM STRESSES FOR THE TESTS ARE
LISTEDs THE STRESS PATTERNS AND STRESS

DISTRIBUTIONS FOR THE TESTS ARE PRESENTED (U
|
X
!
t
}
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AD=653 749 137106}
ALLIED RESEARCH ASSOCIATES INC CONCORD MASS

PHOTOELASTIC INVESTIGATION OF STRESSES AT WINDOWS AND

HATCHES IN SPHERICAL PRESSURE VESSELS, (U}
DEC 63 25P HAMILTON,HAROLD {BECKER,
HERBERT 1

REPTe NOs ARA=F=9250+3
CONTRACT! NOBS=-88648

UNCLASSIFIED REPORT

DESCRIPTORS: (*PRESSURE VESSELSy STRESSES)
(#UNDERWATER VEHICLES, STRESSES)s SPHERES,
PHOTOELASTICITY, HATCHES, LOADING(MECHANICS)),
MECHANICAL PROPERTIES (V)
JOENTIFIERS: WINDOWS (V)

THROUGH THREE~DIMENSIONAL PHOTOELASTICITY, STRESSES
WERE OETERMINED IN EXTERNaLLY PRESSURIZED SPHERES
WITH SIMULATED HATCHES ANp WINDOWS REPRESENTATIVE Of
BATHYSCAPH PRESSURE VESSEL CONSTRUCTION, STRESSES
WERE DETERMINED FOR VARIOUS SEAT CHAMFER ANGLES AND
MATERIAL COMBINATIONSs IN ADDITION, AN EXPLORATORY
STUDY WAS MADE OF THE EFFECT OF FRICTION UPON THE
STRESSES [N VINDOWSe A MAJOR RESULT OF THE STuDY

IS THE INDICATION THAT FOR HATCH CHAMFER ANGLES OF 15
DEGREES OR LESS NO LOCAL REINFORCEMENT 1S REQUIRED
EITHER IN THE SPHERE OR {N THE HATCHe NO

CONCLUSIONS WERE REACHED cONCERNING SPHERE DESIGN
NEAR A WINDOW SINCE ADDITIONAL DAYA ON EFFECTS OF
FRICTION ARE REQUIRED BEPORE THI1S PROBLEM CAN BE
RESOLVEDs (AUTHOR) (V)
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AD=657 080 1374 20/11
LOCKHEED MISSILES AND SPACE €O PALO ALTO CALIF LOCKHEED

PALO ALTO RESEARCH LAB

OPTIMUM THICKNESS TRANSITIONS FOR CYLINDRICAL
PRESSURE VESSELS WITH HEMISPHERICAL HEADS. (U)

d DESCRIPTIVE NOTE: REVISED EDe,
‘. MAR &7 4p TSUIsEe Yo BURNS, A
‘ BRUCE

1. UNCLASSIFIED REPORT

AVAILABILITY: PUBLISHED IN JOURNAL OF SPACECRAFT

AND ROCKETS V4 N& P716=9 JUN 1967,
SUPPLEMENTARY NOTE: REVISioN OF MANUSCRIPT RECEIVED il
0CT 66,

DESCRIPTORS: (®PRESSURE VESSELS» THICKNESS),

CYLINDRICAL BODIES, CONFIGQURATION, DIFFERENTIAL
EQUATIONS, STRUCTURAL SHELLSH

LOADING(MECHANICS) ‘ )

AN ANALYS]S 1S PRESENTED FOR TWO NEW THICKNESS
TRANSITION CONFIGURATIONS FOR CYLINDRICAL PRESSURE
VESSELS WITH HEMISPHERICAL HEADSe THESE
CONFIGURATIONS, WHICH EXTEND ON BOTH SIDES OF THE
JUNCTURE BETWEEN THE SHELLS» ARE THE VERSINE
VARIATION AND THE BILINEAR VARIATIONe THE BILINEAR
TRANSITION IS SHOWN TO RESULT IN LIGHTER DESIGNS
WHILE HOLDING OVERSTRESS TO A NEGLIGIBLE AMOUNT,
NONDIMENS{ONAL CURVES ARE PRESENTED WHICH SHOW THE
OVER=ALL VESSEL WEIGHT FOR BOTH TYPES OF TRANSITION,
RESULTS ARE OBTAINED BY SoLVING NUMERJCALLY A

SYSTEM OF SECONU~ORDER DIFFERENTIAL EQUATIONS
APPLICABLE TO THIN ELASTI¢ ISOTROPIC SHELLS OF
VARIABLE THICKNESS, USING AN ESTABLISHED DECOUPLING
; CRITERION FOR SPHERICAL AND CYLINDRICAL.SHELLS UNDER
Fs EDGE LOADSe (AUTHOR) (Ul
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AD=661 225 1374 13/13
NAVAL ORDNANCE LAB WHITE 0AK MD

HIGH PRESSURE CHAMBER DESIGN. (V)

AUG &7 25F DAWSON,VICTOR Co Do 3
SEIGEL ARNOLD Eo |
REPTe NGo NOLTR=67=]121

UNCLASSIFIED REPORT

DESCRIPTORS: (#PRESSURE VESSELSy HIGH=PRESSURE
RESEARCH), CYLINDRICAL BOBIES, DESIGNy ELASTIC
SHELLS (U

THE PRESSURE CONTAINMENT cAPABILITY OF A MONOBLOC
CYLINDRICAL CHAMBER THAT REMAINS ELASTIC 1S LIMITED
BY THE MECHANICAL STRENGYH OF THE CHAMBER MATERIAL 70
VALUES OF ABOUT 100,000 pPoUNDS PER SQUARE INCH.
HIGHER PRESSURES CAN BE CONTAINED BY USING A
SHRINK=FIT CONSTRUCTION OR AUTOFRETTAGE AND THESE
TECHNIQUES PROVIDE APPROXIMATELY TWICE THE PRESSURE
CONTAINMENT CAPABILITY THAT CAN BE OBTAINED WITH THe
MONOBLOC CONSTRUCTIONs TH1S REPORYT DESCRIBES AND
ANALYZES A SEGMENTED CHAMBER THAT GREATLY EXTENDS ThE
HIGH PRESSURE CAPABILITY oF A CYLINDRICAL CHAMBER IN
THE ELASTIC RANGE, tu)
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AD=663 203 1i/6 1374 20711
NAVAL RESEARCH LAB WASHINGTON D C

FRACTURE DEVELOPMENT AND MATERIAL PROPERTIES IN PVRC~-
PENN STATE PRESSURE VESSEL. (V)

DESCRIPTIVE NOTES MEMORANDUM REPT.,
0CT 67 24P COOLEYsLe Ae ILANGE,Ee
Ae &
REPTe NOs NRLeMR=1827
PROJ! RR=007=01=46<5420, ENG=NAV=67=]}

UNCLASSIFIED REPORT

DESCRIPTORS: (eSTEELs MECHANICAL PROPERTIES)»
{®PRESSURE VESSELS, STEEL),
FRACTURE (MECHANICS), TENSILE PROPERTIES,
FAILURE(MECHANICS), CRACKS, TOUGHNESS»
FATIGUE(MECHANICS), TEMPERATURE (V)
IDENTIFIERSy STEEL A 212 A ) (v)

A CHARACTERIZATION OF MAYERIALS WAS CONDUCTED IN
RELATION TO YHE TERMINAL, BURST=TYPE, FAILURE OF A
PVRC PRESSURE VESSEL IN A212A STEEL AT 110Fe
MATERJALS WERE CHARACTERIZED WITH RESPECT TO

CHEMICAL CcOMPOSITION, TENSILE PROPERTIES, FRACTURE
TOUGHNESS INCLUDING CHARPy=V AND TEAR

ENERGIES, DROP=WEIGHT NDT, MICROGRAPHY AND

ELECTRON FRACTOGRAPHYs THe INITIATION AND GROWTH

OF A 34=INe LONG FATIGUE CRACK WAS SHOWN TO BE CAUSgD
BY MECHANICAL ASPECTS RATHER THAN MATERIAL
DEFICIENCIES AND THE PLASTIC INSTABILITY BURST,
BRITTLE RUN, AND CRACK ARREST WERE IN COMPLETE ACCORD
WITH THE FRACTURE ANALYSIS DIAGRAM,

{AUTHOR) (V)
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AD=663 879 1e/1i0
NAVAL RESEARCH LLAB WASHINGTON D ¢

AVAILABILITY OF DATA ON IRRADIATED MATERIALS AS
RELATED To DESIGN REQUIREMENTS FOR WATER COOLED
REACTOR PRESSURE VESSELS. (V)

DESCRIPTIVE NOTES! FINAL REPT ey
AUG &7 3P HAWTHORNE yJs Re JLOSS)Fe
Je i
REPTs NOe NRL=6625
PROJ! RR=007~01le46=-5409, §r=-020~01-05~0858

UNCLASSIFIED REPORT

DESCRIPTORS: (*PRESSURE VESSELSy REACTOR SYSTEM
COMPONENTS) ) (#REACTOR MATERIALS, ®STEEL),

RADIATION DAMAGE, FATIGUE(MECHANICS),

ANNEALING, TRANSITION TEMPERATURE,

FRACTURE(MECHANICS), BRITYLENESS, TEST

METHODS (Ul

NRL HAS COMPLETED A SURVEY OF KNOWN EXPERIMENTAL
PROGRAMS WHICH HAVE CONTRIBUTED To AND ARE ATTEMPTING
TO SATISFY THE DATA REQUIREMENTS NECESSARY FOR THE
DEVELOPMENT OF NUCLEAR REACTOR PRESSURE VESSEL
SPECIFICATIONS AND OPERATIONSs DESIGNER
REQUIREMENTS HAVE BEEN SET FORTH IN THE REPORT
'*PROPERTIES OF |RRADIATED MATERIALS NEEDED

FOR THE DESIGN OK REACTOR VESSELS,* BY Do

We MCLAUGHLIN WHICH WAS RRESENTED AS AN ASME
RESEARCH COMMITTEE REPORT TO THE 1966 ASTM
SYMPOSIUM ON EFFECTS OF RaDIATION ON

STRUCTURAL METALS. THIS REPORT WAS THE PRIMARY
REFERENCE USED IN WEIGHINg THE PRESENTATION OF DATA
AVATLABILITY AGAINST DESIGNER REQUIREMENTS. AN
ANALYSIS OF INDIVIDUAL MATERIAL PROPERTIES AND
FROBLEM AREAS 15 PRESENTEp RATHER THAN AN EXTENSIVE
DATA COMPILATIONs THE AREAS COMSIDERED ARE LOW=
CYCLE AND HIGH«(CYCLE FATIGUEs BRITTLE FRACTURE
RESISTANCE (TRANSITION TEMPERATURE CHARACTERISTICS
AND FRACTURE MECHANICS), gTATIC LOAD STRENGTH, AND
RECOVERY oF ORIGINAL PROPERTIESs {(AUTHOR) vy
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AD=663 882 18713 20711
NAVAL RESEARCH LAB WASHINGTON D C
BASIC ASPECTS OF CRACK GROWTH AND FRACTURE, ()
NOV 67 82p IRWINyGs Re IKRAFFT,Je

Me :PARIS.PO Co INELLSsAs A '
REPTs NOe NRL=6598

UNCLASSIFIED REPORT

DESCRIPTORS: (*NUCLEAR REAcCTORSy PRESSURE
VESSELS), (*PRESSURE VESSELS)

FRACTURE (MECHANICS))s CRACK PROPAGATION,

DESIGN, CONTROL, SAFETY, YOUGHNESS,

PLASTICITY, STRESS COURROStoN, TEMPERATURE,

STRESSES, MATHEMATICAL ANALYS1S, BRITTLENESS)
FATIGUE(MECHANICS), METALS, DUCTILITY,

MEASUREMENT, CRACKS (V)
IDENTIFIERS: CRACK GROWTH (V)

A NEAR APPROACH TO ABSOLUTE FRACTURE SAFETY IN
BOILING WATER (BW) AND PRESSURIZED WATER (PW)

NUCLEAR REACTOR PRESSURE vESSELS REQUIRES A VERY
CONSERVATIVE FRACTURE CONTROL PLANs SUCH A PLAN

MUST ASSUME THAT ANY PLAUSIBLE CRACKLIKE OEFECT,
WHICH HAS NOT BEEN PROVED ABSENT BY INSPECTION, MAY
EXIST IN THE VESSELe REQUIREMENTS FOR DESIGN,
MATERJALS, AND INSPECTION MAY THEN BE ESTABLISHED IN
A CONSERVATIVE WAY RELATIVE TO ESTIMATES OF
PROGRESSIVE CRACK EXTENSIoN BEHAVIORe THESE

ESTIMATES ARE ASSISTED BY ELASTIC AND PLASTIC METHODS
OF ANALYSIS OF CRACKS IN TENSIONs APPROXIMATE

METHODS OF ASSIGNING K sug LC VALUES TO

MEASUREMENTS OF CRACK TOUGHNESS IN TERMS OF A
BRITTLE=DUCTILE TRANSITIOM TEMPERATURE ARE VALUABLE
IN REVIEWING METHODS OF FRACTURE CONTROL WHICH HAVE
RECEIVED TRIAL IN THE PAST, SUCH AS THE NRL

FRACTURE ANALYSIS DIAGRAM AND THE LEAK<-BEFORE=BREAK
TOUGHNESS CRITERIONe (AUTHOR) (V)

03

UNCLASSIFIED /Z0M07




UNCLADSIT ILU

DDC REPORT BIBLJOGRAPHY SEARCH CONTROL NOe /ZOMO7

AD=664 460 1176 18713
NAVAL RESEARCH LAB WASHINGTON D C

THE TENSILE PROPERTIES OF SELECTED STEELS FOR USE In
NUCLEAR REACTOR PRESSURE VESSELS tu)

DESCRIPTIVE NOTE: PHASE | ofF FINAL REPT.,
VEC 67 59P KLIERLZEUGENE Pe HAWTHORNE,
Je Re ISTEELEJLENDELL Eo» ¢
REPTe NOo NRL=&6449
PROJ? RR=007=01=46=5409, s¢#=~020~01~05~0858

UNCLASSIFIED REPORT

DESCRIPTORS: (*STEEL, TENSILE PROPERTIES),

(eNUCLEAR REACTORS, STEEL), (*PRESSURE VESSELS,

NUCLEAR REACTORS), SHEAR STRESSES,

FRACTURE(MECHANICS), STRAIN(MECHANICS),

NEUTRONS, METALLOGRAPHY, BRITTLENESS,

MICROSTRUCTURE, RADIATION pAMAGE, TRANSITION
TEMPERATUREy FRACTOGRAPHY, DUCTILITY (vl
IDENTIFIERS: STEEL A=2128, STEEL A«3028,

STEEL A=350~LFl, STEEL A35p-LF3, STEEL

A353, STEEL T=l, STEEL HY=g0 ()

SEVEN STEELS NOW USED OR HAVING POTENT!AL FOR USE

IN THE CONSTRUCTION OF NUCLEAR REACTOR CONTAINMENT
VESSELS WERE EVALUATED IN UNIAXIAL TENSION AT 75F
FOLLOWING IRRADIATION AT <250F¢ EXPERIMENT
IRRADIATIONS INVOLVED NEUTRON FLUENCES UP TO 945 X 310
TO THE 19TH POWER N/CM SQ, (> IMEV)s TENSILE
PROPERTIES OF THE A212«B, A302-8, A350=

LF1 (MODIFIED), A350=LF3, A353) T=},

AND HY=80 (NIl=Ck=MO) STEELS WERE DETERMINED

AS CONVENTIONAL TENSILE AND YIELD STRENGTH AND
PERCENT REDUCTION OF AREA, IN ADDITION, OBSERVED
STRESS=STRAIN RELATIONSH{pS WERE PLOTTED USING BOTH
NOMINAL STRESS=-PERCENT REPUCTION OF AREA COORDINATES
AND TRUE STRESS~NATURAL STRAIN COORDINATESe. CURVES
GIVEN & THE LATTER COORDINATE SYSTEM WERE ALSO
EXPRESSED IN SUITABLE ANALYTIC FORMe ALL

INDIVIDUAL TENSILE DATA WERE COMPILED IN TABULAR
FORMy, AND STRESS«STRAIN QURVES WERE SUMMARIZED AS
BANDS GIVING MAXIMUM AND MINIMUM PROPERTIES BEHAV]IOR.
LIMITED METALLOGRAPHIC ANp FRACTOGRAPHIC DATA WERE
OBTAINED TO ESTABLISH THE METALLURGICAL STRUCTURES oF
THE STEELS AND TO DEPICT THE TRANSITION FROM A
DUCTILE SHEAR FRACTURE To A BRITTLE FLAT FRACTURE AT
HIGH NEUTRON FLUENCES FOR THE MORE BRITTLE STEELS,

(AUTHOR)
74
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AG=664 446 18710
NAVAL RESEARCH LAB WASHINGTON D ¢

THE EFFECTS OF COUPLING NUCLEAR RADIATION ¥ITH STATIC
AND CYCLIC SERVICE STRESSES AND OF PERI0DjC PROOF
TESTING ON PRESSURE VESSEL MATERIAL BEHAVIOR. (U)

: DESCRIPTIVE NOTE! PHASE I OF FINAL REPT.,
Jo i

1 ReEPTs NOe MRL=66Z0

1F PROJ! RR=007=01=46=5409, SF=020=01~05-0858

- UNCLASSIFIED REPORT

DESCRIPTORS: (eREACTOR MATERIALS, ¢STEEL)y
(#PRESSURE VESSELS, ®RADIATION DAMAGE),
STRUCTURAL PARTS, NUCLEAR RADIATION, STRESSES)
TEST METHODS, AGING({MATERIALS),
FATIGUE(MECHAN]JCS), TRANSITION TEMPERATURE,

EMBRITTLEMENT,y DUCTILITYs NEUTRON REACTIONS (V)
IUENTIFIERS: HYDRO=TESTINGs STEEL A=302, STEEL
A=350 {U)

THE NUCLEAR SERVICE PERFORMANCE OF STRUZTURAL

STEELS AS INFLUENCED BY STATIc AND CYCLIC STRESS
APPLICATIONS DURING RADIATION EXPOSURE wAS EXAMINED
AND DOCUMENTED WITH EXPERIMENTAL RESULTSss THE
SIGNIFICANCE AND MERITS OF INJTIAL AND QUBSEQUENT
PKOOF TESTS OF LARGE STRUCTURAL COMPONENTS SUCH AS
THE HYDRO=TESTING OF NUCLEAR REACTOR PRESSURE VESSELS
WERE ALSO REVIEWED AND EVALUATED, PERFORMANCE
FOLLOWING PRELOAD IN THE FORM OF WARM PRESTRESSING AS
WELL AS AGING EMBRITTLEMENT WgRE AMONG THOSE FACTORS

CONSIDERED. (AUTHOR) (U

7S
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Anebb7 834 1374 207114
NAVAL CIVIL ENGINEERING LAB PoRT HUENEMEg CALIF

PHOTOELASTIC INVESTIGATION OF STRESS CONCENTRATIONS
IN SPHERE=CYLINDER TRANSITION REGIONS? INCLUDING A
COMPARISON CF RESULTS FROM PHoTOELASTIC AND FINITE
ELEMENT ANALYSES. (V)

DESCRIPTIVE NOTE! FINAL REPTs | JUL 66=3n JUN 67
APR 48  108P TAKAHASHI+Se Ko IMARK R |

REPTs NOu NCEL=TR=572

PROJ: Y=RO09~03=01=0U05

UNCLASSIFIED REPORT

DESCRIPIORS: (#PHOTOELASTICITY, CYLINDRICAL

BODIES), {®PRESSVURE VESSELS, STRESSES),

SPHERES, DIFFUSION, HATERIALS, LIGHT.

POLARISCOPES, MACHINING; BONDInNG, DESIGN,
MODELS{SIMULATIONS), EPOXY PLASTICS,

THICKNESS (v)

THE STUDY INVESTIGATES STRESS DISTRIBUTIONS (N
SPHERE=CYLINDER TRANSITION REGIONS OF EXTERNALLY
PRESSUR!250 THICK=-WALLED VESSELS: IT COMPARES DATA
DETERMINED BY TwWO DIFFERENT APPROACHES!
PHOTOELASTIC ANALYSIS AND FIN{TE ELEMENT COMPUTER
PROGRAMS, THESE APPROACHES AFFORD A CAPABILITY FOR
ANALYZING cOMPLICATED OEEP OCgAN STRUCTURES THAT ARE
OF CONSIDERABLE INTEREST TO THE Us Se NaVYs

TWO SMALL=SCALE EPOAY MODELS oF THE PROTOYYPE
STRUCTURES WERE LOADED BY 4= aND 10wPS! EXTERNAL
PRESSURE AT A CRITICAL TEMPERATURE (290r) AND

THEN THE STRESSES WERE FROZEN B8Y COOLING THE
MATER}ALs THE FIRST MODEL HAD RELATIVELY THIN

WALLS (CYLINDER DIAMEYER=TO=WaLL THICKNESS RATIO =
15)s AND INCORPORATED 60% BALANCED OPENING
REINFORCEMENT AT THE TRANSITIoNs THE AMAUNT OF
REINFGRCEMENT IS EXPRESSED AS A PERCENTAGE OF THE
HATERJAL REMOVED FRONM YHE VESSEL SHELL t0 FORM THE
OPENINGe THE REINFORCEMENT IS BALANGCED wHEN EQUAL
AMOUNYS ARE PLACED ON THE INSIDE AND OUTSIDE OF THE
VESSELs THE SECOND HAD A CYLINDER DIAMETER«TO=WALL
THICKNESS RATIO OF 4, AND 65% BALANCED nPENING
REINFORCEMENTs AFTER STRESS FREEZING, THE MODELS
WERE SLICED LONGITUOINALLY ANp TRANSVERSELY AND THE
MERIDIONAL AND CIRCUMFERENYIAL S RESSES WERE
CETERMINED PHOTOELASTICALLY WiTh A DIFFUSED=LIGHT
POLARJSCOPEs TH( PHOYOELASTIc SCLUTIONS WERE USED
TO VERIFY THE STRESSES CALCVULATED BY FINITE ELEMENT
COMPUTER PROGRAMS, '?8 (u)
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A=671 D94 1878 1176
NAVAL RESEARCH LAB WASHINGTON'D ¢

IRRADIATION EFFECTS ON REACTOR STRUCTURAaL
MATERIALS, (U}

DESCRIPYTIVE NOTE! GWUARTERLY PRQGRESS REPte | FEB=30
APR 48,
MAY 68 4ip STEELE sLe Eo JHAWTHORNE
Jeo Re !SERPAN,Ce Z, 4 JURe {POTAPOVS,ULD1S !

REPTe NOs NRL=MR=3872
PROJ: RROD?-Dl“Qc-SQUV

UNCLASSIFIED REPORY

DESCRIPTORS: (eNUCLEAR REACTORS) *STRUCTURAL
PARTS) s (®RADIATION UAMAGE, *PRESSURE VESSELS),
STEEL, CHEMICAL PROPERTIES, NEUTRONS,
EMBRITTLEMENT) ABSORPTION, DEPQSITS, MECHANICAL
PROPERTIES. NICKEL ALLOYS, CHROMIUM ALLOYS, WELDS,
mOLYBDENUM aLLOYS, NOGTCH SENSITIVITY, OUeTILITY,

IRON ALLOYS (V)
IDENTIFIERS: STEEL A3028s STEEL A5338B,
STEEL 4350 (U)

THE RESEARCH PROGRAM OF THE NRL METALLURGY

DIVISION, REACTOR MATERIALS BRANCH, IS

DEVOTED TO THE DETERMINATION oF YHE EFFECTS OF
NUCLEAR RADIATION UPON THE PROPERTIES OF STRUCTURAL
MATER!ALSs THE OVERALL PROGRAM IS SPONSARED BY THE
OFFICE OF NAVAL RESEARCH, THE UsSs ATGMrC

ENERGY COMMISSION, AND THE ARMY NUCLEAR

POXER PROGRAMs SINCE RESEARCH FINDINGS wHICH

APPLY TO THE OBUECTIVES OF ONp SPONSORING AGENCY ARE
ALSO OF INTEREST To THE OTHERs, THE OVERALL . PROGRAM
PROGRESS IS REPORTED HEREINe THIS REPORY, COVERING
RESEARCH FOR THE PERIOD | FEBRUARY=3D APRIL 1968,
INCLUDES THE FOLLOWING! (1) CONTROLLING THE
RADIATION EMBRITTLEMENT SENSITIVITY OF nNl«CR=MO

WELD DEPOSITS BY VARYING THEIR CHEMICAL COMPOSITION,
{2) INFLUENCE OF PRIOR TEMPER EMBRITTLEMENT ON

THE [RRADIATION RESPONSE OF Ni=CR=MO STEEL,

(3) RELATIVE S5S50F IRRADIATION RESPONSE OF BASE
PLATE, WELD METAL, AND WELD HEAYT AFFECT¢D ZONZ OF A
7=1/2=1Ne=~THICK A533e«g CLASS | PRODUCTION

WELDMENT, (4) DROP WEIGHT NDY VERSUS CHaRPY~

V ENERGY ABSORPTION LEVEL IN 4=3/8«INe TYPE

A533=8 CLASS ! AND ! STEEL PLATE, AND

{8) MECHANICAL PROPERYIES EVALUATION OF PM«2A
REACTOR PRESSURE VESSEL STEEL,., (AUTHOR) (U}
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Ao~5671 807 18/8 1879 1374
NAVAL RESEARCH LAB WASHINGTON D ¢

NOTCH DUCTILITY PROPERTIES OF SMmlA REACTOR PRESSURE
VESSEL FOLLOANING THE IN=PLACE ANNEALING
OPERATION, (V)

DESCRIPYIVE NOTE? FINAL REPTe,
MAY 48 3ip POTAPOVS,ULDIS 1HAWTHORNEyJe
RUSSELL ISERPAN)CHARLES Zo » JR} )
REPT« NQOe NRL=472]
PROJ! USA=ERG=I=47, USA=ERG=19.66
TASK! MOl=l4

UNCLASSIFIED REPORT

DESCRIPTORS (¢PRESSURE VESSELS: *RADIATION
DAMAGE)s IMPACT TESTS, DVUCTILE BRITTLE TRANSITION,
NUCLEAR INDUSTRIAL APPLICATIONS. NON~DESTRUCT]IVE
TESTING, ANNEALING., MAPS, EMBRITTLEMENT, STEEL,

NOTCH TOUGHNESS (V)
10ENTIFIERS: GRAPHS({CHARTS), SM~1A REACTOR
VESSEL {u)

THE EMBRITTLEMENT CONDITION OF THE ARMY ShMwlA
REACTOR PRESSURE VESSEL: AS MoDIFIED BY THE RECENTLY
CUMPLETED IN«wPLACE ANNEAL) fWAS ASSESSED AND aN
ANALYSIS vIAS MAVE OF THE REEMgRITTLEMENYT BEHAVIOR OF
THE VESSEL STEEL wiTH SUBSEQUENT RADIATION SERVICE.
EXPERIMENTAL RESULTS FROM THE REACTOR SURVEILLANCE
PROGRAM DEVELOPED THROQUGH ONE COMPLETE 1RRADI!ATION
AND ANNEALING CYCLE ARE PRESENTED, TOGETHER WITH A
SUMMARY OF EXPERIMENTAL INFORMATION ON THE ANNEALING
RESPONSE OF THE VESSEL STEEL (A350«LF1, MOD)

FROM ACCELERATED IRRAOIATION PROGRAMSe THESE DATA
INDICATE A O DEG F MAXIMUM PRESSURE VESSEL WALL
CHARPYeV 30 FT=LB TRANSITION TEMPERATUREr AFTER

THE IN=PLACE ANNEAL VERSUS A 80 DEG F pPRESERVICE
TKANSITION TEMPERATURE (BASED ON THE NOTCHe
DUCTILITY PROPERTIES OF A DUPLICATE RING FORGING)
THE MAXIMUM CHARPYwY 3C FTeLB TRANSITION

TEMPERATURE OF THE PRESSURE VESSEL BEFORE THE
ANNEALING OPERATION WNAS ESTIMATED AT 190 DEG F.

A PROJECTION OF POSTANNEAL PREgSSURE VESsEL LIFETIME
IN TERMS OF NEUTRON FLUENCE »pe5 MEV #WAS DERIVED
FROM SPECTRA CALCULAYIQGNS AND THE EXPERIMENTALLY
PREDICTED REIRRADIATION RESPONSE OF THE PRESSURE
VESSEL STEELe THE MAXIMUM PERMISSIBLE VESSEL wALL
FLUENCE 1S ESTIMATED AT S5¢5X1p TO THE 19TH POWER N/SQ
€M > De5 MEVe THIS |S COMPARABLE TO 124,7

MEGAWATT YEARS OF REACTOR’OPERATION- (U)
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AD=672 890 18713 13/4 20711}
NAVAL RESEARCH LAB WASHINGTON D ¢

NOTCH DUCTILITY AND TENSILE PROPERTY EVALUATION. OF
THE PM=2A REACTOR PRESSURE VESSEL. (V)

DESCRIPTIVE NOTE! INTVERIM REPT.»

JUN 48 23P SERPAN,CHARLES 2, , JR?
REPTs NOs NRL=6739
PROJ! RR=007=01=46=5409

UNCLASSIFIED REPORT

DESCRIPTORS: (eNUCLEAR REACTORs: PRESSURE
VESSELS)s (#PRESSURE VESSELSs MECHANICAL

PROPERTIES) s NOTCH SENSITIVITY, REACTOR OPERATION,
TENSILE PROPERTIES, NEUTRONS, pOSIMETERS. LIGHT

WATER REACTORS, RADIATION DAMAGE, EMBRITTLEMENT,
THICKNESS, BRITTLENESS, NON=DESTRUCTIVE TESTING.
TRANSITION TEMPERATURE, STEEL,

DEFECTS(MATERIALS), FRACTURE(MgCHANICS),

PRESSURIZAT.ION (V)
IOENTIFJERS: *FRACTURE TOUGHNESGS tv)

FOLLOWING THE PRESSURIZATION«TO=FAILURE TESTING NF
THE PM=2A REACTOR PRESSURE VESSELs SEVERAL

SECTIONS OF STEEL WERE REMOVEp FROM YHE VESSEL WALL
IN A REGION ADJACENT TO THE ARTIFICIAL DEFECT,
CHARPY VaNOTCH AND TENSION TEST SPECIMENS

MACHINED FROM ONE OF THESE SecTIONS HAVe BEEN
EVALUATEDs THE IRRAODIATED=CONpITION 30 ¢T=LB
TRANSITION TEMPERATURES FOR THE 1/4«THICKNESS
(NEAREST TO THE CORE) AND 3/4aTHICKNESS LOCATIONS

IN THE VESSEL WALL WERE *115F AND +55F,
RESPECTIVELY, FOR MEASURED FISSIONSPECTRUM FLUENCES
OF 743 AND 40 X 10 TO THE 18TH POWER N/SQ CM
{GREATER THAN | MEV)s THE 1/4=THICKNESS

PROPERTIES AND FLUENCE MOST NEARLY REPRpSENTED THOSE
AT THE TIP OF THE ARTIFICIAL pEFECYe THF D28

YIELD STRENGTH FOR THE 1/4=-TH{CKNESS LOCATION WAS 97,
620 PS] AT =20F (FAILURE TEMPERATURE} AnND 92,

200 PSI AT +72F (TEMPERATURE AT TIME OF AC!D=
SHARPENING TREATMENT OF ARTIFI1CYAL DEFEcT)e
SiGNIFICANT UNIFORM ELONGATIONs REDUCTION OF AREA,
AND ELONGATION PER | INs WERE RETAINED BY THE STEEL,
AN ASSESSMENT OF THE STRESS: TEMPERATURFs AND FLAWw
S1ZE CONDITIONS FOR THE PM=2A FAILURE, aAS INDEXED

8Y THE IRRADIATED=CONDITION MeCHANICAL PROPERTIES,
INDICATES THAT THE FAILURE IS IN AGREEMENT WITH THE
GENERALIZED FRACTURE ANALYSIS DIAGRAMe [AUTHOR) (V)
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTRoL NO, /Z0MO7

Au=680 402 18710 1176 13/5
NAVAL RESEARCH LAB WASHINGTON D ¢

THE EFFECT OF RESIpUAL ELEMENTS ON 550F
IRRADIATION RESPONSE OF SELECTED PRESSURE VESSEL

STEELS AND WELDHENTS ()
DESCRIPTIVE NOTE? FINAL REPT.,
WOV 48 33p POTAPOVS)ULCIS ITHAWTHORNE ) Je
RUSSELL

REPTs NOo NRL=6803
PROJ! RR=007~01=44=5409

UNCLASSIFIED REPQRT

DESCRIPYORS: (oSTEEL, RADIATION DAMAGE),
{eYELDSy RADIATION DAMAGE), {eRADIATION DAMAGE,
*PRESSURE VESSELS), NUCLEAR REACTORS)
EMBRITYLEMENT, NUCLEAR RADIATION, IMPURITIES,
SENSITIVITY {u)
TOENTIFIERS! STEEL A~302-8y STEEL A=543 {tu)

THE EFFECT OF VARIABLE RESIDUAL ELEMENT CONTENTS ON
E50F RADIATION EMBRITTLEMENT §ENSIT:IVITY OF
PRESSURE VESSEL STEELS WAS EXAMINEDe REQULTS
INDICATE TMAT PHOSPHORUS AND cOPPER CAN CONTRIBUTE
SIGNIFICANTLY TG THE S550F RADJIATION EMBRITTLEMENT
SENSITIVITY OF TYPE A302~B STEEL. THE

RESULTS ALSO SHO¥ THAT VANADJUM MAY HAVE A SLIGHT
ADVERSE EFFECT AND THAT SULFUR 1S NEUTRAL, ALTHOUGH
IT SERVES TO DECREaSE THE FULL SHEAR ENgRGY
ABSORPTION LAVEL OF THE STEEL., NITROGEN VARIATIONS
FROM APPROXIMATELY EQUAL TO 0,008% TO 0,018% 1IN
ALUMINUM DEOXIDIZEp STEEL HAVE NO SIGNIFICANT EFFECT,
WHILE THE ADOITION OF ALUMINUM TO NIwCRaMO

STEEL WITH A GLVEN NITROGEN CONTENT MAY SLIGHTLY
PROMOTE IRRADIATION EMBRITTLEMENTe THE PROGRAM
RESULTS DEMONSTRATE THAT APPARENT INSENSITIVITY TO
S50F IRRACIATION EMBRITTLEMENT CAN BE CONSISTENTLY
ACHIEVED %3TH LABORATORY HEATg OF A NOMINAL A302«

B STEEL COMPOSITION BY MAINTAINING THE TOTAL
RESIDUAL ELEMENT CONTENTS AT A LOW LEVEL

RADIATION EMBRITTLEMENT SENSITIVITY OF WwELDMENTS
WA’ INVESTIGATED IN A PROGRAM AIMED AT THE
DEVELOPMENT OF LO# SENSITIVITY WELD FILLERS FOR
JOINING NI«CR=MO STEELe DATA FROM THIS NEW

PROGRAM AGAIN POINT TO COPPER AS A DOMINATING FACTOR
IN DETERMINING RADIATION EMBRITTLEMENT ENSITIVITY,
FURTHER VERIFYING THE RESULTS OBTAINED [N THE NRLe

USS A4302~8 STEEL INVESTIGATIONS
(Ul
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UNCLASSIFIED
pD0C REPORT BIBLIOGRAPHY SEARCH CONTRoL NOs sZ0MO7

AD=682 482 20711 )
RROWN UNIv PROVIDENCE R I DIv OF ENGINEERING

ELASTIC=PLASTIC ANALYS!S OF PRESSURE VESSEL

COMPONENTS, (V)
JAN 69 257 MARCAL ,PEDRO Vo
MONITOR! ARPA Eb2

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PRESENTED AT PRESSURE VESSEL AND
PIPING CONFERENCE (15T), USE Of THE COMPUTER IN
PRESSURE VESSEL ANALYSIS, ASME COMPUTER SEMINAR,
DALLAS, TEXASy 20 SEP 58

DESCRIPTORS! (®PRESSURE VESSELgs» MECHANICAL

PROPERTIES), PROGRAMMING(COMPUTERS),

ELASTICITY, PLASTICITY, STRESSES,

STRAIN(MECHANICS)y PRESSURIZATION, YIELD

POINT, STRAIN HARDENING, SPHERES,» NOZZLES (uU)
1UENTIFIERS: VON M]SES RELATION (V)

THE REPORT PRESENTS A SURVEY oN THE USE OF DIGITAL
COMPUTERS FOR ELASTIC=PLASTIC ANALYSIS ofF PRESSVURE
VESSEL COMPONENTS. INCLUDED Is A REVIEW OF LINEAR
INCREMENTAL STRESS STRAIN RELATIONS FOR A STRAIN
HARDENING PRANDTL-REUSS MATERTAL WITH A VON

MISES YIELD CRITERION AND THE FORMATION OF
GENERALIZED STRESS STRAIN RELATIONSes CASE STUDIES
ARE GIVEN OF AXISYMMMETRIC ELASTICwPLASYIC ANALYS!S
0F A TYORISPHERICAL PRESSURE VESSEL, A FLUSH
CYLINDRICAL NOZZILE IN A SPHERE AND A THICK=WALLED
CYLINDER UNDER INTERNAL PRESSURE, (AUTHQR) {u)
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AD=684 D&7 18/8 1176 20/11
NAVAL RESEARCH LAB WASHINGTON D ¢

USA STUDIES ON JRRADIATION EFFECTS TO ApVANCED
PRESSURE VESSEL MATERIALS {u)

DESCRIPTIVE NOTE! INTERIM REPYT, 19467={96a,
DEC 48 8lp STEELE ,LENDELL E.

REPTe NOs NRLWMR=1947

PROJ! RR«007=1=46=5409, SF~020.01=05-0853

UNCLASSIFIED REPORT

DESCRIPYORS: (*PRESSURE VESSELS, REACTOR

MATERIALS), (#ALLOYS, #RADIATION DAMAGE),

STEEL, HYDROGEN EMBRITTLEMENT,

FATIGUE (MECHANICS), HEAT TREATMENT,

wUENCHING(COOLING), TENSILE PROPERTIES,

THERMAL STABILITY, PHASE STUDIES, NICKEL ALLOYS,
STAINLESS STEEL ' (U)
IVENTIFIERS) NICKEL ALLOY INCONEL 718, STEEL

PH 13CR BMO, STEEL 12N S5CR 3IMO, STEEL

75N CR MO, NEUTRON EMBRITTLEMENT Uy,

RESEARCH PRCGRAMS DISCUSSED INCLUDE THE

PREIRWADIATION EXAMINATION OF HIGH STRENGTH CANDIDATE
PRESSURE VESSEL MATERIALSy STUDIES OF IRRADIATION
EFFECTS ON THE PROPERTIES OF ADVANCED PRESSURE VESSEL
MATERIALS, AWND FAT!GUE AND HYDROGEN EMBRITTLEMENT
EFFECYS IN JRRADIATED HIGHER §TRENGTH STEELS, HIGH
POINTS OF EXFERIMENTAL ACCOMPLISHMENT AmE OUTLINED IN
BRIEF« {AUTKOR) tu)
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UNCLASSIFILED
DDC REPORT SIBLIOGRAPHY SEARCH CONTRgL NO, /ZOMO7

AD=b86 440 14/2 2074
NAVAL RESEARCH LAB WASHINGTON D ¢

CONTROLLED DESTRUCTIVE TESTING OF PRESSURE

VESSELS (U)
DESCRIPTIVE NOTES FINAL REPT..‘
APR 49 14p QENNARTIJVERVIS J. {CZUL,
ERNEST Co !
* REPTs NO. NRL=6855

PROJ! RF=101°03=46~5254, SF=199=03=0}l=1443

P UNCLASSIFIED REPORT

DESCRIPTORS: (ePRESSURE VESSELgy STRUCTURAL

SHELLS), (¢STRUCTURAL SHELLSy HYDROSTATIC

TESTING)s DEFORMATIONy RUPTURE, FLUID FLOW,

BRITYLENESS, METALS, GLASS TEXTILES, COMPOSITE
MATERIALS, PHOTOMICROGRAPHY, TEST METHODS, TEST
FACILITIES ()

CONTROLLED DESTRUCTIVE TESTING OF SHELLs OR

PRESSURE VESSELS BY THE HYDROSTATIC METWOD DISCUSSED

Itn TH1S REPORT PROVIDES A GOoOp MEANS OF ANALYZING THE
FAILURE MODES OF THESE STRUCTURES. THE TECHNIGQUE
DESCRIBED ALLOWS A TEST TO BE HALTED AT ANY POINT =
EVEN BEFORE PERMANENT DEFORMATION HAS QCCURRED.

THIS TECHNI!QUE ALSO HAS MERIT FOR TESTInG PRESSURE
VESSELS MADE OF CERAMIC OR OTHER BRITTLF MATERIAL,
WHERE RUPTURE NORMALLY REOUCES THE VESSgL TO A POWDER
OR To NUMEROUS SHMALL FRAGMENTSe (AUTHOR) (u)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTRoOL NO, /s20MO7

Aib=689 789 13713 13710
NAVAL CIVIL ENGINEERING LAB PORT HUENEME CALIF

WINDOWS FOR EXTERNAL OR INTERNAL HYDROSTATIC

PRESSURE VESSELS. PART Ille CRITICAL PRESSURE OF
ACRYLIC SPHERICAL SHELL WINDOWS UNDER SHORTwTERM
PRESSURE APPLICATIONS, {u)

DESCRIPTIVE NOTE! FINAL REPTe UL 66=AUG é8B,
JUN 49 166P STACHIWsJs Do IBRIER F.
We
REPTe NOso NCEL~TRw63])
PKOJ! Y=F38e535=005«0f~001

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO PART 1, AD=s46 882, AND
PART 2, AD=652 343,

DESCRIPTORS: (ePRESSURE VESSELSy TRANSPARENT

PANELS)s (®TRANSPARENT PANELS, ®ACRYLIC RESINS),
UNDERWATER,. STRUCTURAL PARTS),

FATLURE (MECHANICS)y LOADING(MECHANICS),

MYDROSTATIC PRESSUREs MODELS(SIMULATIONS),

DESIGN, STRESSES) UNDERWATER VEHICLES (U)
INENTIFIERS: WINDOWS,) UNDERWATER HABITAYTS (V)

MUDEL AND FULL=SCALE ACRYLIC WINDOWS IN THE FORM OF
SPHERICAL SHELL LENSES WITH PARALLEL CONVEX AND
CONCAVE SURFACES HAVE BEEN IMPLODED BY LOADING THEIR
CUNVEX SURFACE HYDROSTATICALLY AT A 650«PS]/MIN RATE
WHILE THEIR CONCAVE SURFACE WaAS EXPOSED TO
ATMOSPHERIC PRESSUREe THE THICKNESS OF THE MOpDEL
WINOO®S VARIED FROM 04250 TO ;4200 INCHES AND OF THE&
FULL=SCALE WINDOWS FROM 04564 TQO 4,000 [NCHES, WHILE
THE INCLUDED SPHERICAL SECTUR ANGLE OF tHE LENS AND
THE BEVEL ANGLE OF [YS EDGE vARIED FROM 30 TO {640
DEGREES IN 30«DEGREE INCREMENTSs THE LOw=PRESSURE
FACE DIAMETERS OF THE MODEL wiINDOWS VARIED FROM l1.423
TO 54500 INCHESy» WHILE THOSE oF THE FULL~SCALE
WINDOWS VARIED FROM 64200 TO 354868 INCHESe IN
ADDITION TO CRITICAL PRESSURESy DISPLACEMENTS OF THE
LENS UNDER MYDROSTATIC PRESSURE WERE RECORDED AND
PLOTTED AS FUNCTIONS OF PRESSUREs (AUTHOR] {u)
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UNCLASSFIED
00C REPORT BIBLIOGRAPHY SEARCH CONTRoL NO, ,sZ0OMO7

AD=690 183 13/4
WATERVLIET ARSENAL W Y BENET R AND E LABS

THE DESIGiH OF PRESSURE VESSELg FOR VERY HIGH
PRESSURE OPERATION, {v)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
MAY &9  137P DAVIDSON,THOMAS Ee $KENDALLS
DAVID Pe i
PROJ! DA=1=T=061102=B%32%4
MONITORS LATA 6917

UNCLASSIFIED REPORT

DESCRIPTORS: {ePRESSURE VESSELS» STIFFENED

CYLINDERS), (®ELASTIC SHELLS» HYOROSTATIC

PRESSURE), STRUCTURAL PARTS, ELASTICITY,

STRUCTURAL PROPERTIES) DESIGN, SEALS,

MATHEMATICAL ANALYS!S, STRESSES,

STRAINI(MECHANICS), HARDENINGs YIELD POINT,
FAILJURE(MECHANICS) vy
ICENTIFIERS: AUTOFRETTAGE tu)

THE REPORT IS A REVIEW OF THE THEORY AND PRACTICE

0F PRESSURE VESSEL DESIGN FOR VESSELS OPERATING IN
THE RANGE OF INTERNAL PRESSURES FROM | 10 55 KILOBARS
(APPROXIMATELY 15,000 TO 800,000 PS]) AND

UTILIZING FLUID PRESSURE MEDIAe THE FUNNDAMENTALS

OF THICK WALLED CYLINDER THEORY ARE REVIEWED,
INCLUDING ELASTIC AND ELASTIC«PLASTIC THEORY, MULTIe
LAYER CYLINDERS AND AUTOFRETTAGE., THE VaARIOUS

METHOQRS OF USING SEGMENTED CYLINDERS IN PRESSURE
VESSEL DESIGN ARE REVIEWED IN DETAIL., TRE FACTORS

To BE CONSIDERED IN YHE SELECTION OF SUtTABLE
MATERJALS FOR PRESSURE VESSEL FABRJCATIoN ARE
DISCUSSED. THESE FACTORS INCLUDE STRENGTH,

TOUGHNESS AND ENVIRONMENTAL FACTORSs A RRIEF

REVIEW OF THE MATERIALS CURRENTLY AVAiLaBLE IS ALSO
INCLUDEDs THE REPORTY ALSO INCLUDES A DISCUSSION OF
PRESSURE SEALS AND CLOSURES SUITABLE FOrR USE IN THIS
PRESSURE RANGE AND OF METHODS OF SUPPORTING THE END
CLOSURES OF THE VESSEL. (AUTHQOR) {y)
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UNCLASSTIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTRoL NO, sZ0MO7

AD=b97 272 1371 13710
NAVAL CIVIL ENGINEERING LAB PoRT HUENEME CALIF

WINDOWNS FOR EXTERNAL OR INTERNAL HYDROSTATIC

PRESSURE VESSELSs PART I1Ve CoONICAL ACRYLIC

WINDOWS UNDER LONGe=TERM PRESSURE APPLICATION AT

20,000 PSl., (U

DESCRIPTIVE NOTE: TECHNICAL REPTs 1 JUL 47«30 JUN 68,
0CY &9 133P STACHIWsJo Do ¢

REPTs NOs NCEL=TR=645

PROJ! VY=F38«535-005«~0}{~005

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: SEE ALSO PART 3, AD=489 789,

ODESCRIPTORS; (ePRESSURE VESSELS, TRANSPARENT

PANELS)s (oTRANSPARENT PANELS, ®ACRYLIC RESINS),
UNDERWATER VEHICLES, WYDROSTAT{C PRESSURE,

TEMPER/ATURE, CONICAL BODIES,

LOADING(MECHANICS)y FAILURE(MECHANICS) (vl
JIUENTIFIERS: ®WINDOWS (V)

CONICAL ACRYLIC WINDOWS OF 30wy 60m) 90wy 120~, AND
150=DEGREE INCLUDED ANGLES HAVE BEEN SURJECTED IN
THEIR MOUNTING FLANGES TO 20,000 PSI OF HYDROSTATIC
PRESSURE FOR UP TO 1,000 HOURS IN THE 37F=TO=75F
TEMPERATURE RANGEs THE DISPLACEMENTS OF THE

WINDOWS THROUGH THE FLANGE MOUNTING HAVy BEEN
RECORDED AND ARE GRAPHICALLY PRESENTED 4S A FUNCTIOw
OF TIME, TEMPERATURE, CONICAL ANGLE, AND THICKNESS=
TO-DIAMETER RATIO FOR THE READY REFERENCE OF THE
DESIGNERe A DETAILED STUDY HAS ALSO BEEw MADE OF

THE TYPES OF FAILURE AND OF THE DIMENSJONAL AND
STRUCTURAL PARAMETERS THAT MUST BE CONSIDERED IN THE
DESIGN OF SAFEs OPERATIONALLY ACCEPTABLE WINDOWS FOR
LONG=TERM SERVICE UNDOER HYDROSTATIC PRESSURE OF 20,
000 PSIe THE TEST RESULTS INDICATE THAT A MINIMUM
THIGKNESS YO0 MINOR DIAMETER RATIO OF 2 aAND AN
INCLUDED CONICAL ANGLE OF 90 pEGQREES OR LARGER IS
REQUIRED TO PROVIDE SAFE AND oPTICALLY ACCEPTABLE
WINDOWS FOR LONG~TERM SUSTAINED PRESSURF LOADINGS OF
20,000 PSle (AUTHOR) {u)
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UNCLASSIFJED
DDC REPORT BIBLIOGRAPHY SEARCH CONTRoL NO. /20M07

AD=697 764 1374 2071,
UTAH UNIV SALT LAKE CITY COLL OF ENGINEERING

A SURVEY ON FRACTURE OF PRESSURIZED VESSELS (u)

DESCRIPYIVE NOTE:! FINAL REPT.,
AUG 49 8z2p FOLIAS ,Ee S ¢
REPTe NOo« UTEC=DO0=69~0423
CUNTRACT! FO4O11=67-Cm0D43
MONITOR? AFRﬁL TReb69=221

UNCLASSIFIED REPORY

DESCRIPTORS: (ePRESSURE VESSELS,

FRACTURE(MECHANICS) )y ELASTIC gHELLS,

REMISPHERICAL SHELLS, STRESSES, CRACKS, cRACK
PROPAGATION, BENDING,

APPROXIMATION(MATHEMATICS)y MATHEMATICAL

MODELS (V)

A SURVEY OF EXISTING SOLUTIONS OESCRIBING THE

STRESS DISTRIBUTION AROUND THE CRACK TlP OF AN
INITrALLY CURVED SHEET 1S MADg AND A METHOD FOR
ESTIMATING APPROXIMATE STRESS ITENSITY FACTORS OF
OTHER MORE COMPLICATED SHELL GEOMETRIES IS DISCUSSED
IN ADDITION, A FRACTURE CRITERION INCORPORATING A
GEOMETRY AND PLASTICITY CORRECTION IS DFRIVED FOR THE
PREVICTION OF FAILURE IN FLAWED PRESSUR1ZED VESSELS
OF ARBITRARY SHAPE, A COMPARISON WITH SaME OF THE
EXISTING EXPERIMENTAL DATA IN THE LITERATURE
SUBSTANTIATES ITS POTENTIAL UsEe (AUTHOR) tu)
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AD=698 282 1472 20/ .
NAVAL RESEARCH LAB ORLANDO FLa UNDERWATgR SOUND REFERENCE
DIV

ACOUSTIC CHARACTERISTICS OF A GLASSeF]LAMENT=
WOUND PRESSURE VESSEL. (u)

CESCRIPTIVE NOTES FINAL REPTe,
NOV 69 19p YOUNG,ae MARK {PRANDONT,
JOSEPK Fo !
REPTs NOQO. NRL=701]3
PROJY RF=05«]11=401=4¢70y NRL=g03=39

UNCLASSIFIED REPORT

DESCRIPTORS: (*#UNDERWATER SOUND EQUIPMENT,
ELECTROACOUSTIC TRANSQUCERS)» (®ELECTROACOUST]C
TRANSODUCERS, CALIBRATION); (*PRESSURE VEGSELS,
ACOUSTIC PROPERTIES)y ANECHOI¢ CHAMBERS,
FEASIBILITY STUDIES, FILAMENT wWOUND GONSTRUCTION,
GLASS TEXTJLES, HYDROSTATIC PRESSURE, ACaUSTIC
IMPEDANCE, MECHANICAL PROPERTIES, WALLS,
REINFORCED PLASTICS, DEFECTSIMATERIALS),

INTERFACES, PERFORMANCE(ENGINEERING) (V)
INDENTIFJERS INSERTION LOSS, LININGS,
EVALUATION (V)

ACOUSYIC INSERTION LOSS OF A GLASSeFILAMENT=WOUND
PRESSURE VESSEL INTENDED FOR TRANSOUCER CALIBRATION
VARIES SIGNIFICANTLY AS A FUNCTION OF FREQUENCY
POSITION, AND HYDROSTATIC PRESSUREs THE VARIATIONS

ARE BELIEVED TO 8E DUE TO VOIpS IN THE GLASS~RESIN

AND IN THE GLASS-RESIN/RUBBER LINER INTERFACE, WHICH
GIVE RISE TO LARGE CHANGES IN THE CHARACTERISTIC
IMPEDANCE OF THE COMPOSITE WALLS AS A FUNCTION OF THE
SAME VARIABLESe (AUTHOR) (u)
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20=699 330 1879 18710
ARMY ENGINEER REACTORS GROUP FORT BELVOIR VA ENGINEERING
D1V

SM=lA PRESSURE VESSEL LIFETIMp AS RESULT OF IN=
PLACE ANNEALING. (U)

DESCRIPTIVE NOTE! FINAL REPTe,
SERP 469 75pP KNIGHTON)GEORGE we
REPTs NO, ED=6922

UNCLASSIFIED REPORT

DESCRIPTORS: (ePRESSURIZED WATER REACTORs, #PRESSURE
VESSELS)s (#REACTOR SYSTEM COMPONENTSs PRESSURE
VESSELS)y LIFE EXPECTANCYy ANNEALING) STEEL,

RADIATION DAMAGE s ARMY EQUIPMgNT {uU)

JDENTIFIERSS ARMY REACTORS{SMmy) (U)

THE REPORT [S PRESENTED TO COVER THE 'RgCOVERY OF
DUCTILITY? OF THE SM=lA REACTOR VESSEL STEEL AS A
RESULT OF THE 'IN=pLACE' ANNEALINGs IT pISCUSSES

THE PRE~ANNEALING VESSEL LIFETIMEs THE GENERAL
ANNEALING TECHNIQUES USED, THEg SURVEILLANCE SPECIMEN
PROGRAM TO EVALUATE THE REcOvgRY, THE RrCOVERY
ACCOMPLISHED AND THE ESTIMATED LIFETIME OF THE
ANNEALED REACTOR VESSELe (AUTHOR) (U)
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AD=700 233 1174 18/8. 18710
NaAaVAL RESEARCH LAB WASHINGTON D ¢

TRENDS IN CHARPY=Yy SHELF ENERGY DEGRADATION AND
YIELD STRENGTH INCREASE OF NEUTRONEMBRITTLED
PRESSURE VESSEL STEELS. (V)

DESCRIPTIVE NOTES! INTERIM REPT.»

DEC 49 29P HAWTHORNE yJo RUSSELL
REPTs NOo NRL=701}
PROJ! NRL=MOl=l14, RR~007~11=46«5409

UNCLASSIFIED REPORT

DESCRIPTORS: (e¢NUCLEAR REACTORSy MATERJALS)
(eSTEELs *RADIATION DAMAGE), PRESSURE VESSELS)H
EMBRITYLEMENT, IMPACT TESTS, NEUTRON REACTIONS,
TRANSITION TEMPERATURE, DUCTILITY, TOUGHNESS,

TENSILE PROPERTIES, WELDS tu)
JOENTIFIERS: STEEL A=302~8, STEEL A=533,
STEEL A=543 (v

THE EFFECTS OF NEUTRON IRRADIATION ON CHARPYav

SHELF ENERGY AND YJELD STRENGTH WAS EXAmMINED FOR
THREE PRESSVURE VESSEL STEEL COMPOSITIONS: A302=8,
AS33, AND A5H43e THE EFFECTS OF RADIATION

EXPOSURE AT LOW TEMPERATURE (<¢300F (149c))

AND AT ELEVATED TEMPERATURE (550F (288 ¢) TO

74G0F (393C)) ON THE OVERALL NOTCH OVUCTILITY ARE
DOCUMENTED AND COMPARED, SUMMARY PLOTS SHOWING THE
SIMULTANEOUS DEGRADATION IN SHELF ENERGY AND THE
INCREASE OF YIELD STRENGTH LEVELS BROADLY ILLUSTRATE
THE PROGRESSIVE CHANGE FROM DUCTILE FRACTURE
PERFORMANCE TO RELATIVELY BRITTLE CHARACTERISTICS,
{AUTHOR) (V)
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AD=702 600 1374
DEFENSE DOCUMENTATION CENTER ALEXANDRIA VA

PRESSURE VESSELSe VOLUME 1o . {(v)

DESCRIPTIVE NOTE: REPORT SIBLIQGRAPHY JAN 43=JUN 69
MAR 70 114p
REPTe NOo» DDC=TAS=70=22=}

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: SEE ALSO VOLUME 2, AD=8646 75U

DESCRIPTORS: (ePRESSURE VESSELS» *BIBLIOGRAPHIES)»
STRUCTURES, MATERIALSy MECHANIcAL PROPERTIES,
FILAMENT WOUND CONSTRUCTION, TANKS{CONTA1NERS),
KAMJET ENGINES, PLASMA JETS, REACTOR MATERIALS,
PONER REACTORS, SUBMARINE HULLSs MECHANICAL

wORKINGs, ROCKET CASESs METALLURGY (V)
IDENTIFIERS: CONTAINMENT VESSELS FRACTOGRAPHIC
HDATAs ELECTRON FRACTOGRAPHY {Y)

THE ANNOTATED BIBLIOGRAPHY COMPRISES CITATIONS OF
UNCLASSIFIED REPORTS DEALING wITH TEST. AND
APPLICATIONS OF PRESSURE VESSghS USED FoR TANKS
(CONTAINERS) s SUBMARINE HULLY, ROCKET CASES,

RAMJET ENGINES AND GUIOED MISSILESs (AUTHOR) (u)
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UNCLASSFIED
DOC REPORT BIBLIOGRAPHY SEARCH CONTRoOL NOo /Z0MO7

AD=702 731 1472 13712 13710
NaVAL CIVIL ENGINEERING LAB PORT HUENEME CALIF

IMPLOSIONS [N PRESSURE VESSELSy EXPERIMENTAL
RESULTS, (V)

DESCRIPYIVE NOTE! FINAL REPTe JUL 65«JUN 66,
FEB 70 88pP KUSANO ,HAROLD M, 3}

REPTe NOs NCEL=TN=|ns59

PROJ: YRO09=03=01-004

UNCLASSIFIED REPORT

DESCRIPTORS; (eUNDERWATER VEHICLES, STRUCTURAL
PROPERTIES), (eTEST FACILITIES, PRESSURE
VESSELS)s (ePRESSURE VESSELSs STRESSES),
SAFETY, SHOCK WAVES, PRESSURE, PREDICTIONS,
RESPUNSE, O«RINGS, DAMAGE ASSESSMENT (U)
TOENTIFIERS: SIMPLOSIONS (U}

PRESSURE VESSELS WERE SUBJECTED TO [MPLOSIONe
GENERATED HYDRODYNAMIC PRESSURES/IMPULSESe THE
EXPERIMENTAL RESULTS INODICATE THE HYOROnYNAMIC
PRESSURE AND THE DYNAMIC RESPONSE OF THe PRESSURE
VESSEL VARY. DEPENDING UPON (1) MODEL S12E,

(2) IMPLOSION PRESSURE, AND/OR (3) DISTANCE

FROM IMPLOSION! GRAPHS SHOWING THESE RELAT]ONSHIPS
ARE PRESENTED. JMPLOSINN PRESSURES UP Tgo 19,000=PS]
WERE OBTAINEDe THE HIGHER IMP_OSION PRESSURES
OCCURRED IN THE 20,000 PS] PRgSSURE VESGEL AND CAUSED
DAMAGE TO O=RINGS AND MOUNTING FACILITI#S INSIDE

THE PRESSURE VESSELs AND LOOSENED PIPE cONNECTIONS
FROM THE TOP COVER PLUGs HIGH«SPEED MOT{ON PICTURES
SHONED THAT THE COLLAPSE OF AIR CAVITIESQ WAS
GENERALLY ASYMMETRIC AND INCONSISTENTs THE CRITICAL
MODEL SIZES FOR MAX{Mun PRESSURE DROP Or ENERGY
RELEASE IN PRESSURE VESSELS WeRE DETERMINEDs THE
EFFECTS OF IMPLOSION ON PRESSURE VESSELS CAN BE
REDUCED GREATLY BY FILLING THg TEST SPHERE WITH
WATER. (AUTHOR) (u)
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AD=703 834 1374 2071
LOCKHEED MISSILES AND SPACE co PALO ALTo CALIF LOCKHEED
RESEARCH LAB

FORMULAS AND METHODS USED IN THE ANALYS1S OF
PRESSURE VESSELS, (U)

70 62p KURAL ¢y MURAT 1§
ReEPTe NOo LMSC=4>] | ~bb6~5

UNCLASSIFIED REPORT

DESCRIPTORS: (ePROPELLANT TANKSy DESIGN),

{#PRESSURE VESSELSs STRESSES), STRUCTURAL

SHELLS, CONICAL BOD1ES, CYLINDRICAL BODIES, RINGS,
LOADINGI(MECHANICS), MATHEMATICAL ANALYSIg,

DEFORMATION, TABLES (U)

THE PURPOSE OF THIS REPORT IS TU MAKE AVAILABLE A
COMPACT SUMMARY OF THE FORMULAS AND METWODS USED IN
THE STRESS ANALYS]S OF THIN PRESSURE VESSELSe THE
FIRST PART DEALS ONLY WITH MEMBRANE FORCES AND
DEFORMATIONS RESULTING FROM PRESSURE LOADING IN
SHELLS OF REVOLUTION, THE FORMULAS ASSOclATED WITH
AXISYMMETRIC EDGE LOADINGS ARISING FROM
DISCONTINUITIES IN THE STRUCTURE HWAVE B8EEN TREATED IN
THE SECOND PARTs THE LAST PART OF THE RF¢PORT IS
CONCERNED WITH METHODS TO PREDICT UNKNOwN EDGE
{(DISCONTINUITY) FORCES AND MOMENTS AT JUNCTURES

OF SHELLS. THE ENTIRE FORMULATION 1S RESTRICTED TO
PRESSURE VESSELS WHERE SHELL cOMPONENTS FALL INTO THE
CATEGORY OF 'THIN,* 'STEEP,' AND CONSTANT THJCKNESS
SHELLS OF REVOLUTIONe FURTHERMORE, NO CoUPLING OF
EOGE EFFECTS IS ALLOWEDe (AUTHOR) (U}
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AD=703 963 18710
NAVAL RESEARCH LAB WASHINGTON D ¢

STEELS FOR COMMERCIAL NUCLEAR POWER REACTOR PRESSURE
VESSELS, ' {u)

JUN 49 49P STEELE,Le Es ISTERNEsR
He ¢ JR?

UNCLASSIFIED REPORT
AVAILABILITY?: PUBs [N NUCLEAR ENGINEERING AND
DESIGNs V10 P259=307 1969,

DESCRIPTORS: (®POWER REACTORS, PRESSURE VESSELS)
(#PRESSURE VESSELS: ®STEEL)y SPECIFICATIONS,
MECHAN1CAL PROPERTIES, MICROSTRUCTURE,
MANUFACTURING METHODS (U)

THE PURPOSE OF THE REPORT 1S tO DESCRI8E AND
CHARACTERIZE THE CARBON AND LOW<ALLOY STEELS WHICH
HaVE BEEN USED OR ARE ANTICIRATED FOR UGE IN NUCLEAR
REACTOR PRESSURE VESSELSs THE SCOPE 1S PURPOSELY
LIMITED TO MATERIALS AND ENVIRONMENTAL INFLUENCES
UPON THE PROPERTIES OF THESE MATERIALS. THROUGH

THE DATA ARE ORIENTED TOWNARD THE REACTOR PRESSURE
VESSEL, MUCH OF THE INFORMATION S APPLICABLE TO
AUXILIARY COMPONENTS SUCH AS STEAM GENERATORS AND
PRESSURIZERSe ENGINEERING CONSIDERATIONS ARE
REFERENCED ONLY IN THE INTEREST OF FURTHERING THE
paslC AlM OF MATERIALS CHARACTERIZATION.

{AUTHOR) (u)
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AD=704 787 1374 2071 9/2
NAVAL ORDNANCE LAB AHITE 0aAK MD

COMPUTER PROGRAM FOR A MONOBLOC, HOLLOW,
CLOSED=END CYLINDER SUBJECTED TO INTERNaL
PRESSURE, (U)

FEs 70 43p DAWSON ,VICTOR Co Do
REPTs NOse NOLTR=70=4]

UNCLASSIFIEC REPORT
DESCRIPTORS: (®PRESSURE VESSELSy STRUCTURAL

‘PROPERTIES), (®STRESSES, MATHEMATICAL MOpELS),
COMPUTER PROGRAMS, STRAIN(MECHANICS),

PLASTICITY, YIELD POINT, CYLINDRICAL BODIES tv)
IDENTIFIERS: COMPUTER ANALYSIS, COMPUTERIZED
SIMULATION, AUTOFRETTAGE (u)

THIS REPORT DESCRIRES A COMPUTER PROGRAM WRITTEN IN
BASIC LANGUAGE WHICH CALCULATES THE STRrSSES AND
STRAINS IN A MONOBLOC, HOLLOw, CLOSED=~END CYLINDER
SUBJECTEND TO INTERNAL PRESSUREe EXAMPLES OF TYPICAL
CALCULATIONS ARE GIVEN, INCLUNING, AMONG OTHERS)
CONDJTIONS THAT CAUSE AUTOFRETTAGE AND REVERSE
YIELOINGe (AUTHOR) (u)
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AD=705 1§25 1374 13710
NAVAL CIVIL ENGINEERING LAB PORT HUENEME CALIF

PRESSURE VESSEL CONCERPTS! EXPLORATORY EVALUATION
OF STACKZD=RING AND SEGMENTED-WALL DESIGNS WITH
TIE=ROD END=~CLOSURE RESTRAINTS. {4

DESCRIPTIVE NOTE: FINAL REPTe 0CT 64=0CT 65,
MAR 70 99p STACHIWeJs De

REPTe NOo NCEL=TR=&b6

PROJ? YRUD9=03-01-004

UNCLASSIFIED REPORT

DESCRIPYLAS: (wUNDERWATER VEH]IcLES, PRESSURE

VESSELS), (®FRESSURE VESSELS» pESIGN),

AYDROSTATIC PRESSURE, CYLINDRIcAL BODIES,

LAMINATED PLASTICS, BOLTED JOINTS, MANUFACTURING
METHODS, MARAGING STEELSs STREGSES,

PHOTOELASTICITY ‘ (U)

AN EXPLGRATORY EXPERIMENTAL StUDY WAS CONDULCTED TO
EVALUATE THE STACKED=RING AND SEGMENTED-WALL PRESSURE
VESSEL CONCEPTSs THE EVALUATION CONSISTED OF

TESTING TO DESTRUCTION STACKED=RING AND SEGMENTED=
WALL PRESSURE VESSEL MODELS wWiTH TIE=ROn END=CLOSURE
RESTRAINTS AND EVALUATING A SERIES OF SgAL DESIGNS
UTILIZED IN THE SEALING OF THg JOINTS BrTWEEN THE
PRESSURE VESSEL END CLOSURES aAND THE CYLINDRICAL
PRESSURE VESSEL BODYe THE TEST RESULTS tNDICATE

THAT THE STACKED=RING PRESSURg VESSEL DESIGN 1S
APPROXIMATELY 50% HEAVIER THan A MULTILAYERED
PRESSURE VESSEL OF SAME INTERNAL DIAMET#R LENGTH,
MATERIAL, AND PRESSUNE CAPABILITYe THE SEGMENTED=
WALL PRESSURE VESSEL OESIGN 1S APPROXIMATELY 8 TO 9
TIMES HEAVIER THAW A MULTILAYERED PRESSURE VESSEL OF
SAME DIAMETER, LENGTH, MATERIAL, AND PRESSURE
CAPABILITY, THE FREE«FLOATING, SELF=ENERGIZING

RADIAL SEAL SYSTEM PROVIDED THE MOST RELIABLE AND
EXTRUSION=PROOF SEALING FOR VESSELS WITH CONSIDERABLE
RADIAL DILATION AND AXIAL END~CLOSURE MQVEMENT,
(AUTHOR) (V)
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AD=706 713 1374 20713
NAVAL POSTGRADUATE SCHOOL MOUNTEREY CALIF

HEAT TRANSFER CONSIDERATIONS N A PRESSURE VESSEL
BEING CHARGED. (V)

; DESCRIPTIVE NOTE! MASTER'S THESIS,
JUN 49 102pP LYONS,JOHN THOMAg , 11

UNCLASSIFIED REPORT

DESCRIPTORS: (#PRESSURE VESSELSy PRESSURIZATION)»
(#PRESSURIZATIONs ®HEAT TRANSFER), GAS
CYLINDERS, CONVECTION(HEAT TRANSFER), ADIABATIC
GAS FlLoW, NUMERICAL ANALYSISs SPECIFIC HEAT,
DIFFERENTIAL EQUATIONS, EXPERIMENTAL DATA,

THESES (U

EXPERIMENTAL DATA FOR THE CHARGING OF AN AIR

RECEIVER 1S PRESENTED AND INTERPRETED In DETAILe

THE OATA INDICATES A SUBSTANTIAL DEPARTURE FROM THE
ADTABATIC BEHAVIOR, THE EXPERIMENTAL REQULTS ARE

USED T0 EVALUATE EXISTING CLOSED FORM EXPRESSIONS FUR
THE THERMODYNAMIC STATE OF A GAS IN A RFCEIVER. A
METHOD FOR EXPERIMENTALLY DETERMINING THE CONVECT]VE
HEAT TRANSFER COEFFICIENT IS pEVELOPED, EVALUATED AND
USED IN CONJUNCTION WITH THESg EXPRESSIaNS.

(AUTHOR) (U
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AD=707 336 18710 18/¢ 1476
NAVAL RESEARCH LAB WASHINGTON D ¢

IRRADIATION EFFECTS ON REACTOR STRUCTURaL
MATERTALS. tu)

DESCRIPTIVE NOTE! QUARTERLY PROGRESS REPTe 1 FEB=30
APR 70
MAY 70 54p STEELE,Le Eo ISERPAN4C
Zs JRO'HAWTHORNE.J. Roe :KRAFFT’JQ Me H
GRAYsRe Ae JR
REPTe NOe NRL="MR=2126
PROJ! NRL=MO}=l14s RROQ7=11=41ug409
TASK: AT(49=5)=21]U

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO QUARTERLY PROGRESS REPTa,
AD=~703 417,

DESCRIPTORS: (®REACTOR MATERIALSs RADIATION

DAMAGE), (®STEELs REACTOR MATERIALS),

EMBRITTLEMENT, POWER REACTORS, PRESSURE VESSELS,

REACTOR FUEL CLADDING, FAST REACTORS,
FRACTURE(MECHANICS), NEUTRON REACTIONS,

VANAD I UM (U)

THE REPORT INCLUDES: (1) RESULTS OF A DAMAGE

FUNCTION APPROAGCH YO SPECTRUM ANALYSIS FOR ARMY

REACTOR SMwls (2) ANALYSIS FOR FRACTURE

RESISTANCE IN HEAVY THICKNESS AS33=B STEEL PLATE

AND WELO METAL, (3) THE ROLE oF IRON IN THE

FRACTURE OF AN IRRADIATED PRESSURE VESSFL STEEL»

(4) TWE NATURE OF OBSERVED RApIATION DAMAGE IN
VANADIUM, AND (5) YHE EFFECTS OF THE FAST REACTOR
ENVIRONMENT ON THE TENSILE PROPERTIES OF SELECTED
STRUCTURAL AND CLADDING ALLOYse (AUTHOR) (V)
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A=707 343 13710 11/9 '
NAVAL CIVIL ENGINEERING LAB PoRT RUENEMEg CALIF

DEVELOPMENT OF A SPHERJCAL ACRYLIC PLASTIC PRESSURE
HULL FOR HYDROSPACE APPLICATION. {U)

DESCRIPTIVE NOTE! FINAL TECHNIcAL REPTe OCT 64=0CT 69,
APR 70 222p STACHIWsJe Do

REPTYs NOQo» NCEL*TR=6764
PROJ YF2B84535.005,00¢

UNCLASSIFIED REPORT
PORTIONS oF THIS DOCUMENT ARE NOT FULLY LEGIBLES
SUPPLEMENTARY NOTE: LIMITED NUMBER OF COPIES CONTAINING
COLOR OTHER THAN BLACK aND WHITE ARE AVAILABLE UNTIL STOCK
1S EXHAUSTEDe REPRODUCTIONS wlLL BE MADE IN BLACK AND
wHITE ONLY.

DESCRIPTORS: (#UNDERWATER VEHICLES, PRESGURE

VESSELS)y (®HULLS(MARINE), ACRYLIC RESINS),

PHYSICS LABORATORIES, DESIGNy cONTINENTAL SHELVES,

DEEP SUBMERGENCE, SPHERESy MANMNED, OPERATION,
CONSTRUCTION MATERIALS, PROTECTION, SAFEYY,

PERFORMANCE (ENGINEERING) (U}
IDENTIFIERS: ONENMO(NAVAL EXPERIMENTAL MANNED
GBSERVATORY)y eNAVAL EXPERIMENTAL MANNED

OBSERVATORY {u)

A SPHERICTALe ACRYLIC PLASTIC CAPSULE HA< BEEN
DESIGNED FOR PROUTECTION OF MAN AGAINST THE EXTERNAL
HYDROSTATI¢C PRESSURE PRESENT AT CONTINENTAL SHELF
DEPTHS, EXPERIMENTAL AND ANALYTICAL STUnIES HAVE
BEEN CONDUCTED TO EVALUATE THg PERFORMANCE OF BOTH
THE SPHERICAL CAPSULE DESIGN AND THE ACRYLIC PLASTIC
CONSTRUCTION MATERTAL AT CONTINENTAL SHeLF DEPTHS.
RESULTS FROM TESTING TWENTY=TWO 15«]NCH.OUTSIDE
DIAMETERMODELS AND A LARGE=SCALE PROTOTYPE UNDER
SHORT=TERM, CYZLIC, AND LONGwTERM HYDROSTATIC
PRESSURE INDICATE THAT THE DESIGN AND MATERIAL CHOSEN
MEET THE REQUIREMENTS FOR SAFE OPERATION AT
CONTINENTAL SHELF DEPTHSe A PROTOTYPE 64~INCH=0D
CAPSULE OF 2¢5<INCHM HALL THICKNESSy AND 4,000«POUND
POSITIVE BUOYANCY N SEAWATER HAS BEEN SPECIFICALLY
DEVELOPED FOR THE NEMO {(NAVAL EXPERIMENTAL

MANNED OBSERVATORY) SYSTEM, TWE NEMO

PKOTOYYPE CAPSULE SUCCESSFULLY WITHSTOOD 105
STMULATED DIVES RANGING FROM 250 TO 2,400 FEET PRIOR
TO BEING TESTED TO IMPLOSION AT A SIMULATED DEPTH OF
4,150 FEETe UNTIL MORE EXPERIMENTAL DATA ARE
GENERATED ON THE FATIGUE LIFE OF THE FULL SCALE NEMO
CAPSULE UNDER DIFFERENT PRESSURE LOADINGS,
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AG=708 868 1374 2071,
WATERVLIET ARSENAL N Y

A COMPLIANCE K CALIBRATION FOR A PRESSURIZED THICK=

waLL CYLINDER WITH A RADIAL CRACK. {u)
DESCRIPTIVE NOTE! TECHNICAL REPT.,
MAY 70 34p UNDERWOOD ,JOHN H. {LASSELLE,
RALPH Re {SCANLON)RAYMOND De 3HUSSIAN,MoAYYED

Ao
REPTs NOs WVT=7026
PROJ! 0A=1=T=061102~8w32"A

UNCLASSIFIED REPORT
DESCRIPYORS; (#PRESSURE VESSELSy) STRESSES),

CYLINORICAL BODIES, CRACKS» PRESSURE, NUMERICAL
ANALYS1Ss LOADING{MECHANICS)» NOTCH TOUGHNESS,

TEST METHODS (v)
IDENTIFIERS: K CALIBRATVIONS, STEEL 4340,
FRACTURE MECHANICS (v}

THE K CALIBRATIUN FOR AN INTERNALLY PRESSURIZEDS
THICKmWALL CYLINDER WITH A STRAIGHT, Raplak NOTCH HAS
BEEN DETERMINED FROM A COMPLIANCE TEST. THE METHOD
SUGGESTED BY IRwIWN [S USED WivrH COMPLIANCE DEFINED

AS THE CHANGE IN [NTERNAL VOLUME OF A CYLINDER
DIVIODED BY APPLIED HYDROSTATIc PRESSURE RATHER THAN
THE USUAL LOAD=ELONGATION DEFINITIONs THWE

DERIVATIVE OF INTERNAL VOLUME CHANGE WITK RESPECT YO
MOTCK DEPTH, "A', 1S5 OGTAINED BY NUMERIcAL ANALYSIS
OF TANGENTIAL STRAIN MEASUREMENTS ON THr 0D OF THE
TEST CYLINDERS THIS DER!IVATIvE LEADS DIRECTLY TO

THE K CALIBRATION FOR THE CYLINDERs CUBt1C SPLINE
FUNCTIONS ARE USED TO APPROXIMATE BOTH THE STYRAIN AS
A FUNCTION OF POSITION ON THE CYLINDER aND THE
RESULTING VOLUME CHANGE AS A FUNCTION Or tA's ALSO
INCLUDED IN THE DETERMINATION OF K [S A PROOF,

USING THE DIVERGENCE THEOREM N THE THEnRY OF
ELASTICITY, THAT THE DERIVATIVES WITH ReSPECT TO 'A?
OF INTERNAL AND EXTERNAL VOLUME CHANGE ARE IDENTICAL.
THIS ALLOWS THE USE OF EXTERNaAL STRAIN MEASUREMENTS
TO DETERMINE K BASED ON INTERNAL VOLUME CHANGE.
{AUTHOR) (U)
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AL=709 446 1374 13713 20711 ’
NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER ﬂKSHlNGTON D
Cc
STRESS ANALYSIS OF THIN ELASTOPLASTIC SHELLS. (v)

DESCRIPTIVE NOTE: FINAL REPTs,
MAY 70 1iip LOMACKYOLES |
REPTes NOe NSRDC=3295
PROJ: SFD13=03=-02
TASK: 1954

UNCLASSIFIED REPORT

DESCRIPTORS: (#PRESSURE VESSELS» STRUCTUrAL

SHELLS), (#STRUCTURAL SHELLS» STRESSES),

PLaASTICITY, STRAIN(MECHANICS), SHEAR STR&SSES)
DEFORMATION, DIFFERENTIAL EQUATIONS, NUMgRICAL

ANALYSIS, SUBMARINE HULLS (V)
1HENTIFIERS: FINITE ODIFFERENCE ANALYSIS (U)

A STRESS ANALYSIS 1S PRESENTEpD OF THIN sSHELLS,

HAVING LARGE DEFLECTIONS AND REING LOADED INTO THE
STRAIN=HARDENING RANGEs PLASTIC STRAIN
INCOMPRESSIBILITY 15 ASSUMED. THE YWO GOVERNING
DIFFERENTIAL EQUATIONS IN TERMS OF THE <TRESS
FUNCTION AND THE NORMAL DISPLACEMENT ARr PRESENTED IN
TwO ALTERNATE FORWMSe IN YHE FIRST FORM

CORRESPONDING EQUATIONS OF THr ELASTIC PROBLEM ARE
MODIFIED onLY BY ADODING THE INTEGRALS OF THE PLASTIC
STRAINSe THE ALTERNATE FORM REQUIRES THaT THE
COEFFICIENTS OF THE DIFFERENT1AL EQUATION OPERATORS
RECOME DEPENDENT ON THE LOAD, AND AN ITERATIVE
PROCESS S PRESENTED BY WHICH THE SOLUTI{ON CAN BE
OBTAINED. STARTING FROM THE KnNOWN ELASTIC SOLUTION.
UTILIZING THE FIRST FORMy, THE ANALYS!S 1S APPLIED

T0 THE PROBLEM OF STRESS CONCgNTRATION aROUND A
CIRCULAR OSENING, WITH AND WITHOUT A REINFORCED RING
_IM A PRESSURIZED SPHERICAL SHeLLe NUMERYCAL

SOLUTION 15 OBTAINED 8Y AN ITERATIVE PROCEDURE, USING
THE FINITE DIFFERENCE TECHNIQUE FOR THE SPECIAL CASE
0fF LINEARJZED DISPLACEMENTS aAnND DEFORMATION THEORY OF
PLASTICITYs THE SPEED OF CONVERGENCE DECREASES WITH
INCREASE IN PRESSURE AND DECREASE OF STRAIN~HARDENING
COEFFICIENTes THE PROCEOURE REQUIRED TO APPLY THE
INCREMENTAL THEORY ANpD T0O INCLUDE FINITE
DISPLACEMENTS IS ALSO DISCUSSED IN DETA1L.

{AUTHOR) (v)
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AG=709 854 18/10
NAVAL RESEARCH LAB WASHINGTON D ¢

THE INFLUENCE OF COMPOSITION oN THE FRACTURE
TOUGHNESS OF COMMERCIAL NUCLEAR VESSEL WELDSe (V)

DESCRIPTIVE NOTE! INTERIM REPT,,
JUN 70 22P STEELE ,LENDELL E. ¢
REPTs NOe NRL=7095
CONTRACT! aT(49=5)=2110
PROJ! RROQ7=1l=H]

UNCLASSIFIED REPORT

DESCRIPTORS: (eNUCLEAR POWER PLANTS, PRESSURE

VESSELS), (ePRESSURE VESSELSs eMBRITTLEMENT),

METAL JOINTS, WELDS, FRACTURE(MECHANICS),

TOUGHNESSy RADIATION DAMAGE, STATISTICAL DATA (J)
IVENTIFIERS: FRACTURE MECHANICS, RADIATION
EMRRITTLEMENT,y STEEL A302+«8, STEEL AS533eR,

ELECTROSLAG WELDING (V)

IRRADIATION STUDIES OF WELDS nF THE ASTM TYPE

A302=8 AND A533~8 STEELS, MOST COMMONLY USED

FOR COMMERCIAL WATER REACTOR VESSELS, DEMONSTRATED
SEVERAL INSTANCES IN WHICH THe WELD METaL EXHIBITED
LOWER FRACTURE TOUGHNESS OR GREATER ELEVATION OF THE
ARITTLE=TO=OUCYILE TRANSITION TEMPERATURE THAN THAT
OBSERVED FOR THE COMPANION BASE~PLATE AnD WELD HEATw
AFFECTED=20NE MATERIALs EXAMINAT;ON OF THE

STRUCTURE AND COMPOSITIOM LED TO THE CONCLUSION THAT
COMPOSITION IS CRITICAL TO THg LEVEL OF RADIAT]ON=
INDUCED EMBRITTLEMENT, THE LEVEL OF COPPER AND
PHOSPHORUS CONTENTS MAS BEEN SHOWN YO Bg ESPECIALLY
CRITICAL TO THE LEVEL OF EMBRITTLEMENT wITH WELDS
HAVING HIGH COPPER (>0+20%) AND PHOSPHORUS (>
D+015%) SHOWING GREATER EMBRITTLEMENT TWAN THOSE
CONTAINING LESSER AMOUNTSe THESE EXPERIMENTAL
ORSERVATIONS WERE VERIFIED THROUGH LABORATORY TESTS
In WHICH THESE CONSTITUENTS AND OTHER RESIDUAL
ELEMENTS WERE CONTROLLED IN WELOMENTS SIMULATING
THOSE FOR REACTOR SERVICEe (AUTHOR) {U)
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AD=709 898 1879 1176
NAVAL RESEARCH LAB WASHINGTON D C

ANALYSIS OF NEUTRON=EMBRITTLEMENT AND FLUX=
DENSITY CONSIDERATIONS OF THE ARMY SMe{ REACTOR
PRESSURE VESSEL) (U)

JUN 70 24p SERPAN,CHARLES 2. + JRI

REPTes NOe NRL=7101
PROJ! NRL=MOl=l4y USAWERG=11%69

UNCLASSIFIED REPORT

DESCRIPTORS: (ePRESSUR]IZED WATER REACTORS, PRESSURE
VESSELS)s (®STEEL, EMBRITTLEMENT), NEUTRON

FLUXs DOSIMETERSy NEUTRON SPECTRUM, TEMPERATURE,
PO#ER REACTORS, STATISTICAL ANALYSISy TRaNSITION

TEMPERATURE, REACTOR SYSTEM COMPONENTS {u)
INENTIFIERSS FLUENCE s STEEL Aw2nl2, SH=1A
REACTORS (V)

THE ARMY SM=! REACTOR HAS BEEN EVALUATEp WITH
RESPECT TO THE INCREASE IN TRANSITION TgMPERATURE OF
THE A212=8 STEEL PRESSURE VESSELes ALTHOUGH

STEEL FROM THE HEAT FORMING THE VESSEL 1S NOT
AVAILABLE FOR IRRADIATION~RESPONSE BEHAVIOR TESTING,
THE INJTIAL TRANSITION TEMPERATURE OF H4n DEG F (4
DEG C) WAS DETERMINED FROM VEGSEL STEEL, A
RELATIONSHIP BETWEEN INCREASING EMBRITTLEMENT FOR A
4=INewTHICK PLATE OF A2)2=B STEEL+ REPRESENTING

THE ASTM REFERENCE MEAT FOR THIS COMPOSITION, AND
INCREASING NEUTRON FLUENCE WAs ESTABLISHED FOR THE
IRRADIATION TEMPERATURE CONDITIONS OF THE SH=l
REACTOR., COMBINING WITH THIS THE ARMY=IMPOSED
TRANSITION TEMPERATURE LIMIT FOR THE SMel REACTOR
VESSEL OF 295 DEG F (146 DEG ¢) RESULTS IN A

FLUENCE VALUE OF 2,65 X 10 Tn THE 19TH POWER N/SQeCus
s 0¢5 MEV FOR A LIFETIME VESSgL EXPOSURE. THE
NEUTROM FLUX LEVEL FOR THE VESSEL WAS EGTABLISHED BY
EXTRAPOLATING A CORE=REGION FLUX MEASURFMENT USING
THE RESULTS OF A CALCULATED NpUTRON SPEcTRUM AT THE
REACTOR VESSELe (AUTHOR) (V)
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AD=711 321 18710 1176
NAVAL RESEARCH LAB WASHINGTON D ¢

IRRADJATIOM EFFECTS ON REACTOR STRUCTURAL

MATERIALS, (U)
DESCRIPTIVE NOTE! WUARTERLY PROGRZSS REPTs | MAY=~3}
JUL 70,
AYG 70 36P STEELE,Le We tHAWTHORNE ,J»

Re VSERPANGCoe Zo ) JReISMIDTaFe Ae ¢ JR.!
REPTs NOs NRL=MR=2153
CONTRACYT! AT(49=5)»2110
PROJS RROUO7={l=4]=5u409, NRL=MOi=|4

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTES! SEE ALSO AD=707 33&,

DESCRIPTORS: (®REACTOR MATERI!ALSy RADIATION

DAMAGE) s (oSTEEL) RADIATION DAMAGE),

{eVANADIUM, RADIATION DAMAGE),

FRACTURE{MECHANICS), PRESSURE wESSELS, NEUTRON
REACTIONS, EMBRITTLEMENT tu)
INENTIFIERS: STEEL A4«5338 ) (u)

THE REPORT INCLUDES: (1) ASSESSHENTS of

RADIAYTION RESISTANT A533«8 PLATE FROM A

CONTROLLED COMPOSITION 30=TON DEMONSTRATION MgLT,

(2} A STUDY OF THROUGH=THICKNESS DUGYIL®TY IN AN
IRRADIATED REACTOR VESSEL WALLy {3) MEUTRON
EMBRITTLEMENT IN A S{MULATED REACTOR PRESSURE VESSEL
Wapbls AND (4) FUNDAMENTAL EXPLORATION Of

RADIATION DAMAGE IN VANADIUM, (AUTHOR) {u)
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AD=71] 845 1176 18710
NAVAL RESEARCH LAB WASHINGTON N (¢

A REASSESSMENT OF FRACTVRE=SAFE OPERATING CRITERIA
FOR REACTOR VESSEL STEELS BASgED ON CHARpY=V
PERFORMANCE o (u)

DESCRIPTIVE NOTE! SPECIAL INTERPRETATIVE REPT.,
SEP 70 29P LOSSIFe Jeo {HAWTHORNEJe
Re 1SERPANCo» Ze o 4R}
REPT. NQ NRL'7152
CONTRACT! AT(49=5)~2]10
PROJ! NRL=MOJ~14) RROO7=l1=Hleg409

UNCLASSIFIED REPORT

DESCRIPTORS: (eSTEELy FRACTURE(MECHANICS) ),

{*PRESSURE VESSELSy WUCLEAR REACTORS), SAFETY,

TESTS, TRANSITION TEMPERATURE, DESIGN ()
IDENTIFIERS: STEEL A=B8338, TEAp TESTS tu)

FRACTURE=SAFE OPERATING CRITERIA FOR COMMERICAL
NUCLEAR PRESSURE VESSELS BASED ON FRACTURE

ANALYSIS D1AGRAM PROCEDURES AND CHARPYwy

ENERGY TRENDS ARE REAPPRAISED WITH RESPeCT TO THE
EFFECTS OF THICK=SECTION MECHANICAL CONGTRAINT AND
LOX CHARPYwV SHELF ENERGIES RESULTING FrOM

NEUTRON IRRADJATIONe COMPARISQNS OF THE CHARPY=

V TEST wITH THE MORE DEFINITIVE DYNAMIC TEAR

TEST PROCEDURES INDICATE THE FORMER TO RE AN
ACCEPTABLE MEANS OF ASSESSING THE FRACTURE TOUGHNESS
OF A533~8 STEELe THE MECHANICAL CONSTRAINT
ASSOCIATED WITH 12=INe THICKNFSSES OF TwIS STEEL
SUGGESTS THE ADODITION OF 70F (39¢C) TO THE

EXISTING CRITERION REQUIRING VESSEL OPERATION AGSOVE
NDT + &0F (33C)e RATJO ANALYSIS

DIAGRAM PROCEDURES ARE SHOWN O BE USEFUL IN
INTERPRETING CHARPY=V SHELF LEVEL DATA UBTAINED

FROM VESSEL SURVEILLANCE PROGRAMS IN TErMS OF
CRITICAL TOUGHNESS LEVELS RELATING TO BRITTLE
FRACTURES (AUTHOR) (V)
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UNCLASSIFIED
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AD=713 258 20711}
CALIFORNIA UNIV BERKELEY

ELASTIC=PLASTIC ANALYS!S OF SoME PRESSURE VESSEL
HEADS, (U}

Jup 69 1P POPOVyEe Pe {KHOJASTEH=
BAKHT Mo (SHARIFI,Ps
CONTRACT! O0AHCOH4=469«Cw0037
MONITOR: AROD 828411=A

UNCLASSIFJED REPORT
AVAILABILITY!: PUBe IN JUNLe OF ENGINEERING FOR
INDUSTRY, TRANSACTIONS OF THE ASME, P309=316 MAY

700
SUPPLEMENTARY NOTE!: PREPARED IN COOPERATION WITH
ILLINOTS UNIVe, CHICAGOs DEPTs OF MATERIALS ‘

ENGINEERING, PRESENTED AT THE WINTER ANNuAL MEETING
OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS.,
LOS ANGELES, CALIFe, 16=20 NOV 69 PAPER NCs
bGeVA/PVP=7,

CESCRIPTORS: (eSTRUCTURAL SHELLSy ELASTICITY),
(#PRESSURE VESSELS, ELASTICITY),
LOADING(MECHANICS), STRESSES)»

sUCKLINGIMECHANICS), MATHEMATIcAL ANALYSIS (V)
IDENTIFIERS?: FINITE ELEMENT ANALYSIS
ELASTOPLASTICITY (tu)

SIXTEEN ASME STANDARD TORISPHERICAL HEADS

ATTACHED TO CYLINDERS AND SUBJECTED TO INTERNAL
PRESSURE ARE ANALYZED AS AZLASTIC AND/OR ELASTICw
PLASTIC SHELLS USING A NEw FINITE ELEMENT. AS BASIC
ELEMENTS, THIN=#ALLED FRUSTA wITH CURVEn MERIDIANS
HAVING COMMON TANGENTS AND Rapll AY THE NODAL cIRCLES
ARE EMPLOYED ASSURING GOOD ACCURACY OF THE RESULTS.
IN THE PLASTIC ANALYSIS EACH wALL=THICKNESS WAS
SUBDIVIVDED INTO CONGENTRIC LAMINA IN ORpER TO MONITOR
THE BEHAVIOR OF THE MATERIAL. THE INCREMENTAL LAW

OF PLASTICITY IN CONJUNCTION wITH THE M1SES YIELD
CONDITION AND THE ASSOCIATED rLOW RULE WERE USED IN
THE INELASTIC RANGEs THE RESULTS OF THE ANALYSIS

ARE PRESENTED IN DETAIL AND ARE COMPARED WITH THE
PROVISIONS OF THE ASME PRESSURE VESSEL ¢ODE

{AUTHOR) (V)
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AD=713 519 1976 20714
WATERVLIET ARSENAL N Y

THE ROLE OF FRACTURE TOUGHNESS AND RESIpUAL STRESSES
IN THE FATIGUE AND FRACTURE BgHAVIOR OF LARGE
THICK=WALLED PRESSURE VESSELSs, {tu)

70 15p DAVIDSON,THOMAS ge }THROOP,
JOSEPH Fe IREINERJALBERT No 1

UNCLASSIFIED REPORT

DESCRIPTORS: (eGUN BARRELS)

FRACTURE(MECHANICS)), PRESSURE VESSELS,

STRESSESy FATIGUE(MECHANICS)y» CRACKS, CRaCK

PROPAGATION, PRESSURE, HYDRAUL]C SYSTEMS, TEST

METHODS (v}
ICENTIFIERS: AUTOFRETTAGE ' (v

SUMMARIZED ARE THE RESULYS OF AN INVESTi1GATION INTO
THE FATIGUE AND FRACYURE BEHAVIOR OF LARGE THICK=
WALLED CYLINDERS IDENTICAL IN CONFIGURATION To A
175MM CANNON TUBEe CRACK GROWTH RATES AnD FATIGUE
LIFE DATA ARE PRESENTED FOR MATERIALS Of THREE
STRENGTH LEVELS AND OIFFERENT FRACTURE TOUGHNESS
LEVELSe THE EFFECTS OF AUTOFRETTAGE WERF EXAMINED

AND FOUND TO IMPROVE THE FATIGUE LIFE S1GNIFICANTLY,
THIS IMPROVEMENT IN LIFE IS SHOWN TO BE THE RESULT

OF RETARDATION OF THE FATIGUE CRACK GROWTH RATE AT
sualL CRAcK DEPTHS. THI!S OBSERVATIONs ALONG WITH

THE RELATIONSHIP BETWEEN FRACTURE TOUGHNESS, CRITICAL
CRACK DEPTH AND FRACTURE MODEg, IS INTERPRETED 1IN
TERMS OF RECENT ADVANCEMENTS N THE APPLICATION OF
FRACTURE MECHANICS TO THE CASe OF A CYLINDER UNDER
INTERNAL PRESSUREs (AUTHOR) {u)
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AD=714 178 20714 1374
APPLIED TECHNOLOGY ASSOCIATES INC EMERSON N J

ANALYS1S OF A CIRCULAR CYLINDRICAL
PERFORMATED SHELL, ‘ (V)

NOV 69 88p MAHONEYsJe Be IRUNGsRe | t
REPTe NOe ATA®129wEw|]|=89 |
CONTRACT: NDOQO24=468~Cw515]

UNCLASSIFIED REPORT

DLSCRIPTORS: (*STRUCTURAL SHELLSs ORIFICES)

(sORIFICES, STRESSES)y (*PRESSURE VESSELS,

LESIGN), CYLINDRICAL BODIES, STIFFENED

CYLINDERS, BENDINGs ELASTICITY, COMPUTER PROGRAMS (V)
10ENTIFIERS: FORTRAN (V)

THE REPORT CONTAINS A SUMMARY OF THE WORK DONE

UNOER A CONTINUING RESEARCH CANTRACT GIVEN TO

APPLIED TECHNOLUGY ASSOCIATES IN THE FIELD OF
PRESSURE VESSEL DESIGNe IN PApTICULAR Is DEVELOPED
THE THEORETICAL SOLUTION FOR THE DISTRIRUTION OF
STRESSES IN A PERFORATED CYLINDORICAL SHELLe THESE
CALCULATIONS HAVE BEEN REDUCEp TO COMPUTER CODES AND
ARE GIVEN IN THE APPENDIX OF THE REPORT. IN

ADDITION TO THE COMPUTER CODES DEVELOPEp FOR THE
EFFECTIVE ELASTIC CONSTANTS, tHE REPORT CONTAJINS A
CODE FOR THE ANALYSIS OF A CIRCULAR CYLINDRICAL SHELL
WHOSE SURFACE 1S PENETRATED ONLY OVER A PORTION

THUS THE YEQUIVALENT' ELASTIC CONSTANTS OBTAINED

cAN BE USED NITHIN THE SHELL THEORY DEVFLOPED IN THE
REPORY TO DESCRIBE THE DEFLECTIONS AMD STRESSES IN A
PARTIALLY PERFORATED SHELLe (AUTHOR) (V)
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’ AD=714 562 1176 20712 1374
' AEROSPACE CORP EL SEGUNDO CALIF LAB OPERATIONS

THE EFFECT OF PROCESSING ON PLASTIC STRaIN
: ANISOTROPY OF TlebAL=4V, ()

SEP 70 25P AMATEAUYMAURICE Fe 1DULLY
DENNIS Lo tRAYMOND,LOUIS ¢
- REPTs NOse TR=0059(6250-10)=5
CUNTRACT! FO04701=70-C=0059
MONITOR! SAMSGC TR=70=380

e UNCLASSIFIED REPORT

? DESCRIPTORS: (®TITANIUM ALLOYS, PLASTICITY),

{¢PRESSURE VESSELSy, MANUFACTURING METHODS),

: ELASTICITY, ANISOTROPY, STRAIN HARDENING,

; LOADING (MECHANICS) (U)
INENTIFIERS: TITANIUM ALLOY &AL 4V (u)

; THE PLASTIC STRAIN ANISOTROPY OF TI=bAlL=4V
WAS EXAMINED AFTER VARIOUS THgRMO=MECHANICAL
TREATMENTS, INCLUDING HEAT TRgATING, ROILING, AND
! FORGINGs THE PROCESSING TEMPERATURES WERE VARIED
FROM ROOM TEMPERATURE TO 1950Fe THE ANISOTROPY,
Itn TERMS oF THE STRAIN RATIO Ry WAS MEASURED BY
POST=YIELD STRAIN GAGES !N THE THREE PRINCIPAL
DIRECTIONSe THE RESULTS WERE cORRELATED WITH THE
(0002) POLE FIGURES FOR EACH THERMOMECHaNICAL
TREATMENT, THE PLASTIC STRAIN ANISOTROPY, WHICH WAS
CONSISTENT WITH THE BASAL POLE TEXTURE, WAS FOUND TO
DEPEND UPON BOTH THE METHOD AnND THE TEMPERATURE OF
MECHANICAL #ORKING, THE GREATEST R VALUFS
OCCVURRED FOR THE COLD=ROLLED MATERIAL WNWERE THE SHEET
NORMAL ROTATES TOo WITHIN 15 DgG FROM THr BASAL POLE.
IN ADDITION, R IS NOT cONSTANT UNDER UNTAXIAL
- TENSION BUT GENERALLY INCREASES WITH THg AMOUNT OF
PLASTIC STRAINe THE VARIATION OF R WITH UNIAXIAL
STRAIN DEPENDS UPON THE FORMING TEMPERATUREs WITH THE
LARGEST CHANGES OCCURRING IN SAMPLES THaAT WERE ROLLED
AT ROOM TEMPERATURE. (AUTHOR) (u)
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A=716 032

20712

NAVAL ORDONANCE LAB WHITE 0AK mD

FATIGUE OF
CYLINDERS,

JUN 70
Je Eo 1}

THICK=%ALLED) HIGH-PRESSURE
(uU)

24P DAWSON,Vs Co Do 3GOELLERY

REPTs NOe NOLTR=70=138

DESCRIPTORS S

UNCLASSIFIED REPORT

(*PRESSURE VESSELS)H

FATIGUE{MECHANICS)), CYLINDRICAL BODIES,
STRESSESs TENSILE PROPERTIESs CREEP (V)

IDENTIFIERS!

THE REPORY

AUTOFRETTAGE (V)

CONTAINS THE RESULTS OF A STuDY ToO

DEVELOP A THEORETICAL APPROACH W“HEREBY uMlAXIaAL
FATIGUE DATA CAN BE USED TO PREDICY THE PERMISSIBLE
NUMBER OF CYCLES OF A THICK=WALLED CYLINDER
EXPERIMENTAL DATA FROM THE LITERATURE WeRE EXAMINED
on OPEN END AND CLOSED END CYLINDERS IN AN
AUTOFRETTAGED AND NON~AUTOFRETTAGED CONNITION wITH
WALL RAT!OS FROM 1,2 TO 2.0¢ pISTORTION ENERGY WAS
USED TO REDUCE THE TRIAXIAL STRESS STATe TO AN

EQUIVALENT

UNJAXIAL STRESSs A NEW METHOp WAS THEN

DEVELOPED WHEREBY THE NUMBER of CYCLES ¢OULD BE
PREDICTED AS A FUNCTION OF THE MEAN AND ALTERNATING

PRESSURE.

(AUTHOR) (V)
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AD=~7.16 527 20711 13743
FOREJGN TECHNOLOGY 01V WRIGHT-PATTERSON AFB OHI10

APPLIED METHODS OF CALCULATION OF SHELLs AND
THIN=®wALLED CONSTRUCTIONS, (U)

NOV 70 510pP AVDONINsAe Se 3
REPTs NO FTD=6040101
TASK? DIA=T45~04=18A/19A

UNCLASSIFIED REPORTY

SUPPLEMENTARY NOTESY EDITED MACHINE TRANS., OF MONO.
PRIKLAONYE METODY RASCHETA O0BOLOCHEK 1
TONKOSTENNYKH KONSTRUKTSII, MOSCOW, 1969 Pi=402, BY
ROBERT ALLEN POTTS, AND RAY E, ZARZA.

DESCRIPTORS: (*STRUCTURAL SHELLS,
LOADING(MECHANICS)), STABILITY, BENDING,
STRESSESs HYOROSTATIC PRESSURE, PRESSURE VESSELS)
RODSs PARTIAL DIFFERENTIAL EWUATIONS, STIFFENED

CYLINDERS, NUMERICAL ANALYS!S, USSR ()
IDENTIFIERS: TRANSLATIONS, PLATES(STRUCTURAL
MEMBERS) tu)

THE BOOK DISCUSSES CALCULATION CONCERNING SHELLS OF
REVOLUTION AND ELEMENTS OF THIN=WALLE!Y) ¢ONSTRUCTIONS
FOR STRENGTH, RIGIDITY AND STABILITY UNpER VAR]OUS
FORMS OF FORCE ACTIONs SUCH PROBLEMS INCLUDE, FOR
EXAMPLE, CALCULATIONS OF DOUGHNUT=SHAPEn SHELLSH
LOAUVED BY INTERNWAL PRESSURE, SPHERICAL GHELLS., LOADED
RY LOCAL LOADSy ETCe PROBLEMS OF STABILTY OF

SHELLS ARE GIVEN IN THE B80CK N A NEW FoRMULATION,
THE CONDITIONS ON THE COMTOUR OF HALF=WAVES ARE
DETERMINED BY LOADING CONDITIoNS AND THg PROPOSED
FORM OF LOSS OF STABILITYe THE NEW APPROACH TO

THESE PROBLEMS REFINES AND EXPANDS THE CONCEPT OF
STABILITY OF SHELLS AND GIVES THE POSSIRILITY OF

SOLVING PRACTICALLY [MPORTANT PROBLEMS, (v
UNCLASSIFIED /20407
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AD=716 862 20714 1374
NEW YORK unNlV BRONYX DEPT OF ApRONAUTICS AND
ASTRONAUTICS

RUCKLING OF A CIRCULAR ELASTIC RING
CONFINED TO A UNIFORMLY CONTRACTING CIRCULAR
EOUNDARY , (V)

SEP 70 49p EL=BAYQUMY,LOTF]
REPTe NO¢ NYU=AA=70«l8§
CONTRACT! AF=AFOSR=813=47
PROJ! AF=9748y AF=9782
TASK! 976802, 978201
MUNITORY AFOSR 70=23377TR

UNCLASSIFIED REPORT

DESCRIPYORS: (eELASTIC SHELLS,
BUCKLING(MECHANICS) )y (®PRESSURE VESSELS,
REINFORCING MAVERIALS), RINGS, REINFORCED
CONCRETE, LOADING(MECHANICS), THERMAL STaBILITY,
HYOROSTATIC PRESSUREs STRAIN(MECHANICS),
aOUNDARY VALVE PROBLEMS, STRESSES, CALCUiUS OF
VARIATIONS, THESES 'R

THE PRESENT PAPER CONTAINS A DETAILED AnALYSIS OF

THE TITLE PROBLEM, ALSO INCLUDED IS A REVIEW oOF
RELATED BUCKLING PROBLEMS AVAtLABLE IN YHE
LITERATURE., THE BUCKLED CONFIGURATION s ASSUMED TO
CONSIST OF TWO REGIUNS, VIZe, THE DETACHED REGION,
WHERE SHALLOYW ARCH APPROXIMATIONS ARE AnOPTED, AND aN
ATTACHED REGION, WHERE THE RING ASSUMES A CONSTANT
CURVATUREs THE PROBLEM !S TREATED AS A VARIATJONAL
PRKOBLEM WITH VARIABLE gND POINTS FOR WHICH THE
VARIAT]IONAL SORMULATION YJELDsy IN AODITION To THE
DIFFERENTIAL EQUATIONS AND BOUNDARY CONDITIONS, A
TRANSVERSALITY CONDITION, DETERMINING TWHE EXTENO OF
THE DETACKED REGION, THE RESULTS INDICATE THAT THE
RING alLL NOT BUCKLE UNLESS EXTERNAL DIGTURBANCES ARE
PRESENTs A-DISCUSSION OF ENERGY BARRIERG SHOWS THAT
THE RING*S ABILITY TO SUSTAIN EXTERNAL pISTURBANCES
DIMINISHES AS THE CONTRACTION INCREASES.’

(AUTHOR) (V)
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!

a0=717 301 20711
; WATERVLIET ARSENAL N Y

FATIGUE CRACK TOLERANCE IN THICK WALLED .
CYLINDERS, (U)

[

!

¥

g DESCRIPTIVE NOTE: TECHNICAL RepT.,

| NOV 70 49p THRQUP ,JOSEPH Fe
2 RePTe NOQo wVT=7035

! PROJ! DA~1=T=062105=A=328

UNCLASSIFIED REPORT

DESCRIPTORS: (eCYLINDRICAL BODIES,

FATIGUE (MECHANICS)), (#PRESSURE VESSELS,
FATIGUE(MECHANICS)), (#CRACKS,

TOLERANCES(MECHANICS) ), STRESSES, BENDING

FRACTOGRAPHY, CALIBRATION, TOUGHNESS,

PRESSURIZATION, LOADING(MECHANICS),

MATHEMATICAL MODELS (V)
IVENTIFIERS: CRACK SHAPES (u)

A K=CALIBRATION FOR PARTeTHROUGH WALL CRACKS OF
SEMI=ELLIPYICAL SHAPE IN A PRESSURIZED THICK WALLED
CYLINDER 1& OBTAINED IN TWO PARTS WHICH INCLUDE THE
STRESS GRADIENT IN THE TUBE WwWall AND THr EFFECT OF
THE PRESSURE ACTING WITHIN THE CRACK CAVITYs USING

K [N & LIMITING CONDITION, THE CALIBRATION PROVIDES
A FAILURE CRITERION FOR ESTIMATION OF CRITICAL CRACK
DEPTHS FOR BRITTLE FRACTUREe THE DISPERSION IN

CRACK TOLERANCE MAY BE ESTIMATED FROM THE
DISTRIBUTION N TEMPERING TEMPERATURES AMONG THE
FORGINGSe THIS EMPLOYS THE RELATIONSHIPS OF THE
MECHAN!CAL PROPERTIES TO TEMPERING TEMPERATURE.
{AUTHOR) (V)
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AD=717 418 1879
NAVAL RESEARCH LAB WASHINGTON D ¢

SMeiA REACTOR PRESSURE VESSEL
SURVEILLANCES IRRADIATION OF fFOLLOWWON
CAPSULES IN THE SMe) REACTOR, (V)

DEC 70 157 SERPAN,CHARLES Z, , JR}
REPTe NOe NRL=721}
CUNTRACT! AT(49=5)=2110
PROJ! NRL=MOiel4y RROO7«11=41=5409

UNCLASSIFIED REPORT

DESCRIPTORS: (POWER REACTORS, PRESSURE VESSELS)»
(¢NEUTRON FLUX,» MEASUREMENT)» REACTOR CONTROL,

NEUTRON TRANSPORT THEORY, REACTOR CORES, REACTOR

FUEL ELEMENTS. ANNEALING, .NEUTRON DETECTORS,

RAGIATION DAMAGE (Vi
IDENTIFJERS: SM=lA REACTORS m

THREE CAPSULES CONTAINING CHARPY VeNOTCHW

SPECIMENS OF A DUPLICAYE RINGwFORGING OF SMwiaA
REACTOR PRESSURE«~VESSEL STEEL WERE PREPARED FOR
PLACEMENT INTO THE SM={A REACTOR AS PART OF THE
CONTINUVING VESSEL SURVEILLANCE PROGRAM OF THAT
REACTORe THESE CAPSUVULES PLUS t¥0 MORE CoNTROL
CAPSULES WERE IRRADIATED IN THE SMe] REACTOR AT 440
DEGREES F (227 DEGREES C) TO MATCH THE qM=1]A
REACTOR PRESSURE=VESSEL TRANSITION TEMPFRATURE AND
FLUENCE CONDITIONS PRIOR TO THE SMwlA ANNEALING
THE CAPSULES WERE THEN FURNACEg ANNEALED UNDER THE
SM=lA REACTOR ANNEALING CONDITYIONS AND wERE
REIRRADIATED IN THE SMe=} TO THE FLUENCE AND
TRANSITION=TEMPERATURE CONDITIONS OF THE SMwia AT
THE END OF CORE 3+ CONTROL POINTS WERE
ESTABLISHED AFTER EACH STEPe SIGNIFICANTY
DIFFERENCES IN FLUX LEVELS AY A POINT IN THE SM=!
REACTOR WERE NOTED BETWEEN AN EARLIER F| UX«MONITOR
IRRADJATION AND THE SUBSEQUENT SURVEILLANCE=CAPSULE
IRRADIATIONSe THESE DIFFERENCES WERE FOuUND TO BE
DIRECTLY RELATED TO THE TwO DIFFERENT FuUEL CORES IN
PLACE AT THOSE TIMES. HIGHER fpLUXES NERg GENERATED
AT THE CORE EDGE ODURING THE FLUX MONITOr IRRADIATIOA
SINCE THE CORE WwWAS 0OLD AND THE CENTER wasS
CONSIDERABLY BURNED OUTs LOWER FLUXES WERE MEASVURED
AT THE SAME CORE=EDGE LOCATION DURING TWE
SURVEJLLANCE«CAPSULE JRRADIATIONS SINCE A NEW,
SMALLER DIAMETER CORE PEAKED IN FLUX TOwWARD THE

CENTER. . .
1i4 - {u)
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AD=718 _5 1879
ARMY EZNGINEER REACTORS GROUP FORT BELVOIR VA ENGINEERING
Div

SHelA VAPOR CONTAINER LEAK TgEsT: 3=5
AUGUSY 1970, ()

CESCRIPTIVE NOTE: FINAL REPTs,
FEB 71 23p JOHNSONsGEORGE
REPTs NOo ED=710!

UNCLASSIFIED REPORT

DESCRIPTORS: (®PRESSUR;ZED WATER REACTORs, PRESSURE
VESSELS)s (#PRESSURE VESSELS» LEAKAGE(FLUID)),

POWER REACTORSs VAPOR PRESSURE, LEAK DETECTORS,

TESTS, DATA PROCESSING SYSTENS {U)
IDENTIFIERS: SM=lA REACTOR (U)

THE REPORT PRESENTS THE RESULTS OBTAINEn OURING THE

LEAK RATE TESTS ON THE SM=1A VAPOR CONTAINER.
(AUTHOR) (V)
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AD=718 812 13743 137140
NaVAL CIVIL ENGINEERING LAB PORT HUENEME CALIF

WINDOWS FOR EXTERNAL OR INTERNAL HYDROSTATIC

PRESSURE VESSELSe PART Ve CONTCAL

ACRYLIC WINDOWS UNDER LONG-TERM PRESSURE

APPLICATION OF 10,000 PS1o (U)

DESCRIPTIVE NOTE! FINAL REPTe UL 69=JUN 70,
JAN 71 79P STACHIWsJe De {MOODY W,
Ao
REPTs NOs NCEL=TR=708
PROJ! YF38=535-005~01»005

UNCLASSIFLIED REPORT
SUPPLEMENTARY NOTE: SEE ALSO PART 4, ADw4g97 272,

DESCRIPTORS: (ePRESSURE VESSELGy TRANSPARENT

PANELS), (#TRANSPARENT PANELS, ®ACRYLIC RESINS),
UNDERWATER VEHICLES, CONICAL BoDIES, HYDROSTATIC
PRESSURE, FAILURE (MECHANICS) (V)
IDENTIFIERS: SWINDOWS m

CONICAL ACRYLIC WINDOWS OF 30ay 60w, 90ws 120= AND
150=DEGREE INCLVUDED ANGLE AND 04500 TO 14250 T/0
(THICKNESS TO MINOR DIAMETER RAT]O0) HAVF BEEN

SUBJECTED IN THEIR MOUNTING FLANGES TO 10,060 -PS! OF
HYDROSTATIC PRESSURE FOR 500 AND 1,000 HOURS AT

AMBIENT ROOM TEMPERATURE. THE OISPLACEMENT OF THE
WINDOWS THROUGH THE FLANGE MOUNTING HAS BEEN RECORDED
AS A FUNCTION OF TIME AND PLOTTED FOR THE READY
REFERENCE OF THE DESIGNERe THE MAGNITUDE OF THE

WINDOW DISPLACEMENT HAS BEEN FOUND TO BE A FUNCTION

OF TIME, ANGLE), TEMPERATURE» T/D RATIO aND

PRESSUREs IT IS RECOMMENDED THAT FOR SAFE SINGLE
SUSTAINED OPERATION OF 1,000 HOUR DURATION AT 10,000
PS1] HYDROSTATIC LOADING AT AMBIENT TEMPFRATURE THE
WINDOWS SHOULD HAVE AN INCLUDED CONICAL ANGLE > OR

= 90 OEGREES AND A MINIMUM T/p RATIO OF 04750,

FOR SUSTAINED LOADINGS IN EXCeSS OF 1,000 HOURS THE
MINIMUM T/D0 RATIO OF 1.000s (AUTHOR) (u)
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An=718 970 1374 13/13
MASSACHUSETTS INST OF TECH LEXINGTON LINCOLN LAB

DESIGN OF MULTI~REGION PRESSURE VESSELS
USING MAXIMUM SHEAR THEORY. tu)

DESCRIPTIVE NOTE: TECHNICAL NOTE,
JAN 71 47p LEYENAAR,ANTONIO Rs ISTACK,
THOMAS Eo !
REPTe NOo TN=1971e5
CONTRACT! F19628~70=Cw»0230
PROJ! AF=649L
MONITOR$ ESD TRe71=9

UNCLASSIFIED REPORT

DESCRIPTORS: (ePRESSVURE VESSELS» DESIGN), SHEAR
STRESSES, DEFORMATION, DUCTILITY, BRITTLENESS,

MATHEMATICAL MODELS, COMPUTER pPROGRAMS ()
IDENTIFIERS: SHEAR THEORY, AUTOFRETTAGE,
FORTRAN, COMPUTER A10ED DESIGN (U)

A METHOD 1S OUTLINED FOR MULT|=REGION PRESSURE
VESSELS DESIGN CALCULATIONS USING THE “aXIMUM SHEAR
THEORY. THIS TREATMENT IS EMPLOYED DUE tO THE
SIMPLICITY OF THE METHOD AND BECAUSE THE RESULTS ARE
QUITE CONSERVATIVE FOR BOTH DUCTILE AND BRITTLE
MATERIALS. A PROCEDURE FOR OUBTAINING AN OPTIMUM
DESIGN IS GIVEN FOR A DESIRED PERCENTAGF OF AUTO=
FRETTAGE ON THE INNER wALL OF THE PRESSURE VESSEL.

A COMPUTER PROGRAM wAS WRITTEN IN FORTRAN Il
LANGUAGE AND THE VARIOQUS DESIGN POSSIBILITIES WERE
EXECUTED B8Y 1BM=1620 COMPUTER, (AUTHOR) (V)

i17?
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Ap=720 876 1474 1374
ARMY MISSILE COMMAND REDSTONE ARSENAL ALA ARMY
PXOPULSION LAB AND CENTER

ODETERMINATION OF PROOF TEST LgVEL FOR TEST=
DEGRADABLE COMPONENTS., (V)

DESCRIPTIVE NOTE? TECHNICAL REPT,

NOV 70 29°p MAYKUT ,Ae R !
REPTe NOe RK=TR=70=19
PROJ! DA=1=M=2462303=A"214

UNCLASSIFIED REPORT

DLSCRIPYORS: (*RELIABILITY, TEST METHODS),

(*PRESSURE VESSELSs RELIABILITY)y STRESSES)
OPTIMIZATION, FILAMENT WOUND CONSTRUCTION (V)
IDENTIFIERS: PROOF TESTS (v}

WHEN VIEWED FROM THE STANDPOINT:-OF STRESS/STRENGTH
INTERFERENCE THEORY, CONVENT]oNAL PROOF TESTING
PRACTICE Y!ELDS A COMPONENT POPULATION wlTH AN
INITIAL REUIABILITY OF JeOs SuUCH MAY NOT BE THE
CASE, HOWEVER, IF THE COMPONENTS ARE DEGRADED 8Y THE
PROOF TESTs THE PROOF TEST IS THUS REVIEWED FOR

THE CASE OF TEST=DEGRADABLE COMPONENTS,

METHODOLOGY 1S DEVELOPED WHICH ALLOWS THE
DETERMINATION OF AN OPTIMUM TEST LEVEL. FINALLY
THIS THEORY 1S APPLIED TO FILAMENTeWOUNn PRESSURE
VESSELSs AND IT IS FOUND THAT TEST«DEGRADABLE
COMPONENTS REQUIRE A PROOF TEST USAGE ENTIRELY
DIFFERENT FROM THAT FQLLOWED wI!TH COMPOWENTS NOT
SUBJECT T0. THIS DEGRADATIONs (AUTHOR) (v
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AD=720 676 18710 1176
NAVAL RESEARCH LAB WASHINGTON D €

ANALYSIS OF RADIATION~INDUCED EMBRITTLEMENT
GRADIENTS ON FRACTURE CHARACTERISTICS OF
THICKwWALLED PRESSURE VESSEL STEELS. {u)

DESCRIPTIVE NOTE? INTERIM REPT,»
MAR 71 23p LOSSsF, Je IHANTHORNE ¢Jo
Re ISERPAN,Co Ze JR.‘PUZAK.PO Pe
REPTe NOs NRL=72U9
CONTRACT! AT(49=5)=2110
PROJ! RROO7=ll=4}=5409, NRL=MO1=]H4

UNCLASSIFIED REPORT

DESCRIPTORS: (#STEELs RADIATION DAMAGE),

{#REACTOR MATERIALS, EMBRITTLEMENT),

FRACTURE (MECHANICS), PRESSURE VESSELS tv)
IVENTIFIERSY STEEL A=53238 (U)

THE FRACTURE BEHAVIOR OF THICK=WALLED NUCLEAR
VESSELS 1S CONSIDERED FOR THE CASE OF A RADIATION-
INOUCED TOUGHNESS GRADIENT THROUGH THE wALL WHICH
CHARACTERISTICALLY RESULYS FROM NEUTRON ATTENUATION
BY THE WALL MATERIAL ITSELFe FRACTURE=SAFE DESIGN
ANALYSES B3ASED ON LINEAR ELASTIC FORMULATIONS OR
EXTRAPOLATIONS OF THESE FORMULATIONS TO THE ELASTIC=
PLASTIC REGIME ARE NOT SUFFICIENTLY DEVeLGPED TV
CHARACTERIZE THE INTEGRATED BgHAVIOR OF A WALL WHOSE
TOUGHNESS CAN RANGE FROM BRITTLE AT THE INNER SURFACE
TO0 H]GHLY DUCTILE AT THE OUTER SURFACEs SOLUTIONS

TO THE PROBLEM IN THE FORESEEABLE FUTURs WILL BE
OBTAINED ONLY BY EXPERIMENTAL MEANSe THr PRESENT
APPROACH USES THE FRACTURE ANALYSIS DIAGRAM

(FAD) TOGETHER WITH A NEW INTERPRETATIVF METHOD FOR
FRACTURE EXTENSION RES]STANCE BASED ON ~ODIFIED
DYNAMIC TEAR SPECIMENS AS THE TOOLS FOR GRADIENT
ASSESSMENTSe WITH THESE TECHNTQUES THE SIGNIFICANCE
OF THE TOUGHNESS GRADIENT THROUGH THE waLbL IS
ASSESSED IN TERMS 0F THICH SECTION MECHaNICAL
CONSTRAINT, AND FRACYURE CHARACTERISTIC OF THE
COMPLETE wALL ARE PREDICTEDe (AUTHOR) (U)
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AD=720 478 18710 1176 13/8
NAVAL RESEARCH LAB WASHINGTON D C

MAJOR FACTORS AFFECTING NEUTRAN IRRADJATION
EMBRITTLEMENT OF PRESSURE=VELLEL STEELS AND
WELDMENTS. (U)

DESCRIPTIVE NOTE: SUMMARY REPY,
o¢cT 70 24P STEELE ,LENDELL E,
REPTe NOs WRL=7176
CONTRACYT! AT(49=5)=2}10
PROJ! RROO7=41=11=5409, NRL=MOj=l4

UNCLASSIFIED REPORT

DESCRIPTORS: (#STEEL, RADIATION DAMAGE),
{tewELDS RADIATION DAMAGE))» REACTOR MATERIALS,
EMBRITTLEMENTy PRESSURE VESSELS vy
1UENTIFIERS: ONEUTRON IRRADIATION EMBRITTLEMENT (V)

THE MAJOR ASPECTS OF NEUTRON tRRADIATION

EMBRITTLEMENT IN STEEL PRESSURE VESSELS OF LARGE
COMMERCIAL NUCLEAR-POWER REACTORS ARE RgVIEWED,

DRAWING ON THE RESULYS OF AEC-SPONSORED PRNGRAMS

WHICH HAVE EMPHASIZED RESEARCH RELATED TO REACTOR
VESSEL RELIABILITY, (AUTHOR) (U)
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pAue721 292 1176 13/4 20/12
MaRTIN MARIETTA CORP DENVER CoLO DENVER DIV

THE EFFECTS OF THE SURFACE LAYER ON PLASTIC
DEFORMATION AND CRACK PROPAGATION

DESCRIPTIVE NOTE! SEMI~ANNUAL REPT,

MAR 71 15P KRAMER,IRVIN R,y 1
REPTs NOe CR=7]=2
CONTRACYT! DAAGH46=70-C=p]102y ARPA ORDER=1g0
MONITOR?: AMMRC CRe7l=2/1

UNCLASSIFJED REPORT

DESCRIPTORS: («ALUMINUM ALLOYS, CRACK
PROPAGATION), (oTITANIUM ALLOYS, CRACK
PROPAGATION)y (®PRESSURE VESSELS,

FRACTURE ({MECHANICS))s STRESSES,
LOADING(MECHANICS), FATIGUE(MECHANICS?
10ENTIFIERS: ALUMINUM ALLOY 20(4, TITANJUM AMLLOY
6AL 4V, PLASTIC DEFORMATION

THE REPORT DESCRIBES THE EFFEcT OF A SURFACE LAYER
oN THE RATE OF CRACK PROUPAGATION AnND, BASEL ON THIS
KNOWLEDGE, THE AUTHOR PROPOSES TO IMPROVE THE CRACK
PROPAGATION RESISTANCE OF METALS USED N PRESSURE
VESSELSe THE QUALIFICATION OF PRESSURE VvESSEL
HARDWARE 1S USUALLY ACHIEVED AY THE PROnF TEST
METHODs THE MAXIMUM SI1ZE OF THE FLAW THaT IS
PRESENT CAN BE PREDICTED FROM FRACTURE MECHANICS.
HOWEVER, CRACKS CAN GROw BELOW THE CRIT1CAL STRESS
INTENSITY K(C) AND CAN CAUSE LEAK FAILURE,
THEREFORE, THE SUBCRITICAL CRACK GROWTH
CHARACTERISTICS OF METALS ARE IMPORTANT IN PRESSURE
VESSEL MATERIAL SELECTIONs AN EVALUATION OF THE
CRACK GROWYH RATE UNDER SUSVAINED OR CYcLIC LOADING
UNDER THE SERVICE STRESS GIVES A MEASURF OF
RELIABILITY OF THE HAROWAREe (AUTHOR)
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AD=724 44} 13/4 2071
WATERVLIET ARSENAL N Y

STRESS INTENSITY FACTORS FOR yNTERNALLY
PRESSURIZED THICK=WALL CYLINDERSS )

DESCRIPTIVE NOTE: TECHNICAL REPTs,

MAY 71 26P UNDERWQOD yJOHN H. 3
REPTe NOo WVT=7124
PROJ! DA~|=T=061102«8%32~4A

UNCLASSIFIED REPORT

DESCRIPYORS: (ePRESSURE VESSELSs STRESSES),
PRESSURIZATION, LOADING(MECHANICS), CRACKS,
FATIGUE(MECHANICS) s NUYMERICAL ANALYSIS (v
I0ENTIFJERS: FRACTURE MECHANICS (V)

SELECTED STRESS INTENSITY FACTOR SOLUTIONS FROM THE
LITERATURE ARE RELATED TO THE PROBLEM Or INTERNALLY
PRESSURIZED THICK=¥ALL CYLINDERS WITH STRAIGHT=FRONT
AND CURVED=FRONT CRACKSs THE RECENT K SOLUTIONS

OF BONIE + FREESE AWD RICE + LEVY ARE

COMBINED IN AN ESTIMATE OF THE K SOLUTIaN FOR A
PRESSURIZED CYLINDER WITH A SEMIELLIPTIcAL CRACK
ORIGINATING ALONG THE [INNER WalklL, THE ESTIMATE OF

K 1S COMPARED WITH THE AVAILABLE EXPERIMENTAL AND
AwALYTICAL K DATA FOR SHALLOW CRACKS. THE

“STIMATED K SOLUTION 1S MODIFIED TO ACCoUNT FOR
VARIOUS COMPLEX LUADINGS IN PRESSURIZED CYLINDERS,
INCLUDED ARE MODIFICATIONS To DESCRIBE 1, ACK OF
PRESSURE ON THE CRACK SURFACES IN PRESSURIZED
CYLINDERS, RESIDUAL STRESS IN THE WALL oF PRESSVRIZED
CYLINDERS, A COMBINATION OF AN UNPRESSURIZED CRACK
AND RESIDUAL STRESS IN THE WALLe THE EFFECT OF

cYLIc PRESSURE LOADING ON K IS ALSO DIScUSSED IN
RELATJON TO THROOP'S WORK ON FATIGUE OF PRESSURIZED
CYLINDERSs (AUTHOR) {3
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DDC REPORT B8I1BLIOGRAPHY SEARCH CONTRoL NO, /Z0MO7

AN=725 463 18/8 1178 20/12
NAVAL RESEARCH LAB WASHINGTON D ¢

STRUCTURE AND COMPOSITION EFFgCTS ON
IRRADIATION SENSITIVITY OF PRESSURE VESSEL
STEELS, tv)

71 12p STEELE,Ls Eo 1

UNCLASSIFIED REPQRT
AVAILABILITY: PUBs IN AN RICAN SOCIETY fOR
TESTING AND MATERIALS, SPECe TECHs PUB. N48H4,
Plo64=]175 1970

DESCRIPTORS: (eSTEEL+ RADIATION VAMAGE),
{®REACTOR SYSTEM COMPONENTS, PRESSURE VESSELS),
mICROSTRUCTURE, METALLOGRAPHY, GRAIN
STRUCTURES(METALLURGY), GRAIN SlZE, [MPURITIES,
MECHANICAL PROPERTIES tu)

THE PAPER EMPHASIZES ENGINEERING IMPLICATIONS OF

THE EFFECTS OF STRUCTURE AND ¢cOMPOSITION ON THE
IRRADIATION SENSITIVITY OF STEELSe THEORETICAL
CONSIDERATIONS ARE VISCUSSED AND REVIEWED AS THEY
RELATE TO POSSIBLE EXPLANATIONS FOR OBSERVATIONS ON

THE SUBJECTe (AUTHOR) (u)
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vDC REPORT BIBLIOGRAPKY SEARCH CONTRoL NO. sZ0OMO7

AD=725 796 13/4% 21/4
DEUTSCHE FORSCHUNGS= UND VERSUCHSANSTALT FUER LUFT= UND
RAUMFAHRY E V BRUNSWICK (WEST GERMANY)

BERECHNUNG OQBERIRDISCHER
FLUESSIGKETTSLAGWERTANKS (CALCULATION REGARDING
ABOVE GROUND LIQUID STORAGE TANKS), (Ul

70 42 NIEDERSTADT Ge
REPTe NOe DFVLR=SONDERDRUCK=93

UNCLASSIFIED REPORT
AVAILABILITY! PUBe IN ZEITSCHRIFT KUNSTGTOFFE,
Ve N12 PIO71=1073 1970« NO CoPIES FURN{ISHED BY DDC OR
NTIS,
SUPPLEMENTARY MOTES TEXT IN GERMAN

DESCRIPTORS: (®PRESSURE VESSELss STRESSES)

{*FUELS+ STORAGE TANKS), FLEXURAL STRENGTH,

CORROSION, SAFETY, MATERIALS, MATHEMATICaL

ANALYSISs wEST GERMANY (u)

AUSGENEND VON DEN , RICHTLINIEN FUR ORTSFESTE
OBERIRDISCHE TANKS aUS GFK ZUR LAGERUNG VON

HEIZOL UND DIESELKRAPTSTOFFEN,» WURDE UNTERSUCHT,

08 ES ZULASSIG IST, LAGERBEHALTER IN AN_EHNUNG AN

DIE VORSCHRIFTEN FUR ODRVUCKBEWALTER (VORi AUFIGES
AD=MERKBLATT N ) ZU BERECHNENS

{AUTHOR) (V)
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UNZLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOo /Z0MO7

An=725 B47 1374 2071}
ILLIwOIS INST OF TECH CHICAGO DEPT OF MeECHANICS

PLASTIC ANALYSIS AND PRESSURE~=VESSEL
SAFETY, (u)

JUN 71 32p RODGE ,PHILIP Gs , JR}
REPTe NOs OOMIIT=1=45
CUNTRACT! NOOO14=67=A=0210~0002
PROJ! NR=Q64=429

.

UNCLASSIFIED REPORT

DESCRIPTORS: (#STRUCTURAL PROPERTIES,

oPLASTICITY)y (®PRESSURE VESSELS, STANDARDS),

UESIGN, FATIGUE(MECHANICS) DEFORMATION,

PRESSURIZATIUN, FAILURE(MECHANICS)s» STRUCTURAL

SHELLS, LOADING(MECHANICS) SAFETY (u)
ILENTIFIERS: PRESSURE VESSEL CoDES (u)

THE ROLE OF PLASTICITY THEORY IN THE DESIGN OR
ANALYSIS OF PRESSURE VESSELS 1S CONSIDEREDe IT IS
SHOWN THAT THE THEORY 1S HELPFUL IN PREDICTING SOME
BUT NOT ALL OF THE POSECIBLE CAUSES OF PRESSURE«VESSEL
FAILUREs VARIOUS MODELS FOR PLASTICITY THEORY ARE
DISCUSSED, THE CURRENT STATE oF TECHNOLOGY IN THIS

v FIELD 1S SURVEYED AND SOME INpDICATIONS ARE GIVEN FOR
FUTURE LINES OF RESEARCHs (AUTHOR) (V)
125
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AD=734 926 1374 1176
AUSURN UNIV ALA ENGINEERING EXPERIMENT STATION

CRACK TOLERATING ABILITY OF A HIGH=STRENGTH
RIAXIALLY STRESSED CYLINORICAL PRESSURE
VESSEL CONTAINING A SURFACE CRACK. (V)

DESCRIPTIVE NOTE: REPTe NOo 9 (FINAL) 29 JUN 70=3]
DEC 71
DEC 71 aop MAYNOR ,HAL We iWalLDROP,
RICHARD S,
COUNTRACT! DAAHO!=70~Cw]424

UNCLASSIFIED REPORT

DESCRIPYORS: (#PRESSURE VESSELSH

FRACTURE (MECHANICS) )y STEEL, CRACKS,

CYLINDRIGCAL BODIES, STRESSES» cRACK

PROPAGATION (V)
IVENTIFIERS: STEEL 4130 (v}

TeST SPECIMENS IN THE FORM OF CYLINDRICaL PRESSURE
VESSELS WERE ODEEP DRAWN FROM AISI 4130 STEEL AND

HEAT TREATED TO AN AVERAGE UNTAXIAL YIELD STRENGTH
(0e2 PER CENT OFFSET) OF 207 kSles EACH VESSEL

WAS PROVIDED WITH AN INITIAL SURFACE CRACK CONSISTING
OF A MECHANICALLY=PRODUCED SLOT, TERMINATING AT EACH
END IN A FATIGUE=INDUCEDs HAIRLINE«TYPE CRACK,

STRAIN GAGES MOUNTED AT BOTH gNDS OF THE CRACK
PROVIDED A MEASURE OF THE DISPLACEMENT AT THESE
LOCATIONS DURING THE DEVELOPMENT OF INTERNAL
PRESSURES CULMINATING InN BURSTINGs (AUTHOR) (u)
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AD=735 @74 20711 1371001
NAVAL SHIP RESEARCH AND DEVELQPMENT CENTER BETHESDA
MO :

AN EVALUATION OF FINITE ELEMENT METHODS FOR
THE COMPUTATION OF ELASTIC STRESS INTENSITY
FACTORS. ()

DESCRIPTIVE NOTE? FINAL REPTs,
DEC 71 . 80P OGLESBYsJOHN Je JLOMACKY
OLES
REPTe NOo NSRDC=3751
PrROJ SF35=422«210
TaSK! 15068%

UNCLASSIFIED REPORT

DESCRIPTORS: (ePRESSURE VESSELSs STRESSES),

(eSUBMARINE HULLS, FRACTURE(MECHANICS)), CRACK
PROPAGATION, LOADING(MECHANICS )

FATIGUE (MECHANICS), ELASTICITY,

STRAIN(MECHANICS), PROGRAMMING(COMPUTERS) (U
IOENTIFIERS: FINITE ELEMENT ANALYSIS (V)

THE REPORT SUMMARIZES THE FIRST PHASE OfF THE
DEVELOPMENT OF COMPUTER PROGRAMS FOR CALCULATING
ELASTIC STRESS INTENSITY FACTORS AT THE CRITICAL
(FATIGUE«PRONE) DETAILS OF PRESSURE HULI S+ THE

WORK 1S PART OF A RROADER STUpY AIMED AT THE
DEVELOPMENT OF ANALYTICAL METHODS FOR FATIGUE AND
FRACTURE ANALYSIS OF SUBMARINE HULLSe T40 NEW
TECHNIQUES ARE INTRODUCENe ONE IS BASED ON DIRECT
APPLICATION OF THE LINEAR ELASTIC FRACTURE MECHANICS
RELATIONS BETWEEN THE STRESS [NTENSITY FACTORS AND
THF NEAR CRACK TIP OISPLACEMENT FIELDS UTILIZING TWQw
TERM SERIES EXPANSIUON, THE STRESS INTENSITY FACTORS
ARE COMPUTED DIRECTLY FROM THe NODAL DISPLACEMENTS
OBTAINED PREVIOUSLY FROM THE FINITE ELEMENT PROGRAM.
THE SECOND TECHNIWUE 1S BASED ON DIRECT

INCORPORATION INTO THE FINITE ELEMENT CoMPUTER
PROGRAM OF THE STRAIN ENERGY oF THE SINGULAR ELEMENT
ENCLOSING THE CRACK TiPe EXAMPLES OF THr

APPLICATION OF SUCH METHODS To SEVERAL glIMPLY
AXISYMMETRIC AND TWODIMENSIONAL PLANE STRAIN
PROBLEMS ARE PRESENTED ALONG wITH RECOMMENDATIONS FUR
FUTURE STUDIES ANO APPLICATIONSs (AUTHOR) (u)
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Au=736 594 1179 13710
NaVAL CIVIL ENGINEERING LAB PORT HUENEME CcALIF

WINDOWS FUR EXTERNAL OR INTERNAL HYDROSTATIC
PRESSURE VESSELS. PART VIe CONICAL

ACRYLIC WINDOWS UNDER LONG=TERM PRESSURE
APPLICATION AT 5,000 PSE.

DESCRIPTIVE NOTED TECHNICAL REPTe MAR 69.0CT 70,
NOvV 71 b6p STACHIWiJe Do IGRAY Ko
0e
REPTs NOo NCEL=TR=747
PROJ: YFS51=543=008~0l=00l

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE! SEE ALSO PART 5y AD=718 8124

DESCRIPTORS: (®ACRYLIC RESINS, HYDROSTAT)C
PRESSURE) s (*UNDERWATER VEHICLES) ¢TRANSPARENT
PANELS)y PRESSURE VESSELSy CONfCAL BODIES
PRESSURIZATION, VEFORMATION,
TOLERANCES(MECHANICS) s LOADING(MECHANICS),
TEST METHOOS

IDENTIFIERS: eUNDERWATER HABITATS, #nINDOWS

coONICAL ACRYLIC WINDOWS WITH FIVE INCLUPED ANGLES
(ALPHA) FROM 30 TO |50 DEGREES AND THICKNESS=TOw
MINOR=DIAMETER (T/0) RAT!OS FROM 04375 710 {400

HAVE BEEN SUBJECTED TQ 5,00V pS{ OF SUSTAINED
HYDROSTATIC LOADING FOR UP TO 1,000 HOURS IN THE
TEMPERATURE RANGE FROM 6&S5F TO 75F WHILE THE AXIAL
DISPLACEMENT OF THE WINOOWS TWROUGH THE FLANGE HAS
BEEN MONITOREDe THE MAGNITUDE OF AXIAL

DISPLACEMENT WAS FOUND TO BE o FUNCTION OF ALPHA, T/
D RAT!O, TEMPERATURE, AND DURATION OF LOADING,

ONLY wINDONS WITH T/0 RAT]0S GREATER THaAN OR

EQUAL TO 1,000y 0+825, 04500, 0,500y ANnD 04500 FOR
30=y &0=, 90=, 120=, AND 1850~pEGREE CON]JCAL ANGLES,
RESPECTIVELYs WERE FOUND TO BE FREE OF cRACKS,
{AUTHOR)
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AD=737 190 1879 1878
NAVAL RESEARCH LAB WASHINGTON D ¢

PROCEDURES FOR INTERPRETING THE STRUCTURAL
IMPLICATIONS OF RADIATION=DAMAGE SURVEILLANCE
RESULTS Ow WUCLEAR PRESSURE VESSELS (u)

DESCRIPTIVE NOTES? FINAL REPTe,
DEC 71 21ip STEELE,Ls Eo ISERPANSC.
Zo [} JR:
REPTe NOo NRL=7353
CONTRACT! AT(49=5)=5409
PROJ! NRL=MOl=lH4, RRO22«l[=4l~54U9

UNCLASSIFIED REPORT

DESCRIPTORS; (®REACTUR SYSTEM CcOMPONENTS, PRESSURE
VESSELS)s (9PRESSURE VESSELS» RADIATION nAMAGE),
{eSTEEL, FRACTURE(MECHANICS)), NEUTRON
REACTIONS, EMBRITTLEMENTs THERMAL STRESSES,

TRANSITION TEMPERATURE, NON=DESTRUCTIVE TESTING {U)

THE STRUCTURAL IMPLICATIONS of RADIATION EFFECTS TO
NUCLEAR REACTOR PRESSURE VESSFLS ARE ASSESSED
PRIMARILY THROUGH SURVEILLANCE PROGRAMS IN WHICH THE
PROPERTIES OF THE VESSEL ARE PROJECTED FROM AN
EVALUATION OF SiaLL SPECIMENS OF THE VEQSEL STEEL.,
In THE USA, THE CURRENT FRACTURE=SAFE CrITERJION
REQUIRES THAT THE VESSEL OPERATING TEMPFRATURZ, AT
CERTAIN STRESS LEVELS, BE AT THE FTE (FRACTURE
TRANSITION ELASTIC) TEMPERATURE, DEFINED AS
NDT+60F(33C)y DERIVED FRONM SURVEILLANCE
MEASUREMENTSs REVIEw OF AVAILABLE DATA FROM FVE
REACTOR SURVEILLANCE PROGRAMS INDICATES THAT THIS
CRITERION 1S ADEQUATE FOR THE VESSELS CoNCERNEDe
COMPLETE ASSURANCE OF FRACTURE=SAFE OPERATING
CONDITIONS CAN BE ATTAINED THROUGH A LIMIT=ANALYSIS
PROCEQURE THAT CONSIDERS AND INTEGRATES THE EFFECTS
OF FIVE FACTORS: (A) THE RADJATION«[NDUCED

SHIFT IN TRANSITION TEMPERATURE, (B} THr INITIAL
SHELF ENERGY, (C) THE RAODIATIoN=REDUCED DUCTILE
SHELF ENERGYs (D) THE EFFECTS OF THE FLUENCE

{aND TOUGHNESS) GRADIENT THROUGH A THICKk VESSEL
WALL, AND (3) THE EFFECTS OF THICKNESSwINDUCED
MECHANICAL CONSTRAINT. (AUTHOR) (y)
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AD=743 630 137143 2071
CALIFORNIA UNIV BERKELEY

ELASTIC=PLASTIC ANALYSIS OF THICK=WALLED
PRESSURE VESSELS wiTH SHARP DISCONTINUITIESH

{u)
FEB 71 6P LARSEN Ke {POPOV,Ps i
CONTRACT! DAMCOH4=69-C=0037
MONITORS AROD 828414=A

UNCLASSIFIED REPORT

AVAILABILITY?! PUBs IN THE JUNL, OF ENGINEERING

FOR JIWOUSTRY, Pl0ls=~=1020 NOV 71,
SUPPLEMENTARY NOTE: PRESENTED AT THE NATIONAL CONGRESS
GN PRESSURE VESSELS AND PIPING (1ST)y HE'1D IN

$AN FRANCISCOy CALIFe MAY 10=12y 1971 AMERICAN
SOCIETY OF MECHARICAL ENGINEERS, PAPER Nos ASMEe
71=PVPw23,

DESCRIPTORS: (9PRESSURE VESSELSy STRUCTURAL
PROPERTIES), STRUCTURAL SHELLS, BODIES Of
REVOLUTION, PLASTICITY, ELASTICITY, NUMERICAL

METHODS ANV PROCEDURES tu)
INENTIFIERS: SELASTIC=PLASTIC ANALYSIS, FINITE
ELEMENY ANALYSIS tu)

APPLICATION OF SPECIAL ISOPARAMETRIC FINITE

ELEMENTS 1S PRESENTED FOR TRE ELASTIC=PLASTIC
ANALYSIS OF SHELLS OF REVOLUT1ON. GENERAL
1SOPARAMETRIC ELEMENTS ARES SELECTED VYHIcH, IN THE
FORM OF A LAYERED SYSTEMy ARE CAPABLE OF REPRESENTING
A SJOLID OF REVOLUTIONe THE CUSTOMARY KIRCHHOFF=

LOVE HYPOTHESIS 1S NOT [NVOKEpD AND SOLUTIONS
THEREFORE APPLY BOTH TO THIN AND THICK SHELLS OF
REVOLUTIONe. SHARP DISCONTINVITIES N GEQOMETRY,
CIRCUMFEFENTIAL RI8S AND/OR GROOUVES, AS WeELL AS
CELLULAR waLLS HAY BE STUDIED, A SPECIAL FEATURE

1S THE OEVELOPMENT OF AN ELEMENT PERMITTING SLIDING
AT THE ELEMENT INTERFACES WITH OR WITHOUT FRICTION.
THE ILLUSTRATIVE EXAMPLES INCLUDE A PRESSURE VESSEL
WITH A CIRCUMFERENTIAL CRACK N THE #ALL THICKNESS,
AND A CIRCULAR PLATE CONSISTING OF TWO pnlSKS WHICH
CAN SLIDE ALONG THEIR INTERFACEs THE SOLUTIONS ARE
LIMITED TO AXIALLY SYMMETRIC pROBLEMS. #LOW THEORY

OF PLASTICITY 1S USED In THE INELASTIC REGIONS.
{AUTHOR? (V)
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AD=T744 941 18710 1176 18/8
NaVAL RESEARCH LAB WASHINGTON DO C

IRRADJATION EFFECTS ON REACTOR STRUCTURAL

MATERJTALS {U)
DESCRIPYIVE NOTE: WQUARTERLY PROGRESS REPTe ! FEB=30
APR 72,
MAY 72 46P STEEL yLe Eeo ISMIDTsFoe Ao
s JReISPRAGUE,Js Ay ISHAHINIANSPs IWATSON,
He Eo

REPTe NOe NRL=MR=244}
PROJ! RRO22=11=41~5409, RRO2Z2=]l=4]=5425

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE§ SEE ALSO Ap=739 312,

DESCRIPTORS: (®REACTOR MATERIALS, *RADIATION
UAMAGE) 4 (eSTEEL, RADIATION DAMAGE), PRESSURE
VESSELS, WELDS, FATIGUE(HECHANTICS)
FRACTURE(MECHANICS), CRACK PROPAGATION,

ELECTRCN MICROSCOPY, NEUTRON BEAMSy IRON ALLOYS,
nOTCH TOUGHNESS, LIQAUID METAL ¢OO0LED REACTORS, }ON

AOMBAROMENT, STAINLESS STEEL {U)
IVENTIFJERS! STEEL 316, NEUTRON IRRADIATION, lON
IMPLANTATION (U)

THE RESEARCH PROGRAM IMNVOLVES A BROAD STUDY OF THE
EFFECTS OF NUCLEAR RADJATION yPON MATERIALSe THE
REPORT, COVERING RESEARCH FOR THE PERIOp 1 FEBRUARY
w 30 APRIL 1972, INCLUDES: (1) ELECTRON

MICROSCOPY OBSERVATIONS OF RADIATION DAMAGE IN
PRESSURE VESSEL STEELS AND IRoN ALLOYS, (2) THE
EFFECT OF NEUTRON [RRADIATION ON FATIGUE CRACK
PROPAGATION IN AUSTENITIC STAINLESS STErFL AT HIGH
TEMPERATURE, (3) A STUDY OF RaDIATION ReDUCTION

IN NOTCH TOUGHNESS OF STAINLESS STEEL SUBMERGED ARC
NELOMENTS, (4) THE EFFECT OF ¢YCLOTRON=INJUECTED
HELIUM ON THE FATIGUE PROPERTIES OF 316 STAINLESS
STEEL AND (5) PRELIMINARY RESULTS FROM AN
EWNVIRONMENTAL EXPOSURE OF FANplOATE CTR FIRSTeWALL
STRUCTURAL ALLOYSs (AUTHOR) (U)
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AD=745 299 1176 18710 18/8
NAVAL RESEARCH LAB WASHINGTON D ¢

DAMAGE=FUNCTION ANALYSIS OF NEUTRON
EMBRITTLEMENT IN STEEL AT REACTOR SERVICE
TEMPERATURES, (V)

DESCRIPTIVE NOTE:? FINAL REPTe,
JUN 72 lap SERPAN,CHARLES Z. 4 JR}
REPTs NOse NRL=7405
PROJ: NRL=MOle]®), RRO22w]l=4]
TASK: 8409

UNCLASSIPIED REPORT

DESCRIPTORS: (eSTEEL, #RADIATION DAMAGE),
(sREACTOR MATERIALS, STEEL), (ePRESSURE VESSELS,
REACTOR MATERIALS), NEUTRON REACTIONS, FaST
NEUTRONS, THERMAL NEUTRONS, TRANSITION TEMPERATURE,

LIFE EXPECTANCY tu)
ICENTIFIERS: NEUTRON EMBRITTLEMENT, STEEL A=
aoza tu)

NEUTRUN=INDUCED INCHREASES IN THE BRITTLE=OUCTILE
TRANSITION TEMPERATURE (DELTA TY) OF A3n2=8

PRESSURE VESSEL STeEL HAVE BggN MEASURED FROM
IRRADIATIONS IN A NUMBER OF REACTOR ENVIRONMENTS FOR
NEUTRAON FLUENCES REPRESENTATIVE OF PRESSURE VESSEL
DESIGN LIFETIMESe WHILE THESE MEASUREMENTS HAVE
PERMITTED FORMULATION OF THE tRENDS NECESSARY FOR
DELTA TT PROJVECTIONS IN OPERATING REACTORS, CERTAIN
ANOMALOUS RESULTS HAVE BSEEN ORSERVED WHFREIN
MEASUREMENTS FELL OUTSIOE THE NOMINAL LI1MITS OF THE
TRENDSe AS A SUMMATION UF RESEARCH ON TKIS STEEL

AND TO RESOLVE THE ANOMALOUS RESULTS, A DAMAGE
FUNCTION wAS GERIVED FoR THE NEUTRON=INRUCED DELTA
TT RESPONSE OF A302=B STEEL AT REACTOR

OPERATING YEMPERATURES, THE DAMAGE FUNCTION 1S5 A
SERIES OF WEIGHTING PACTORS FOR THE DAMAGING CAPACITY
OF NEUTRONS OF ALL ENERGY GROUPS IN A REACTOR
SPECTRUM! THESE FACTORS THUS INDICATE THE RELATIVE
IMPURYANCE OF SPECIFlC ENERGY-GROUP NETURONS TO THE
DAMAGING PROCESS, TECHNIQUES fpOR DERIVATION OF THE
DAMAGE FUNCTION AND THE COMPLEMENTING CORRELATIONe
EVALUATION METHOD ARE DIRECTLY APPLICABLE TO MORE
ADVANCED REACTOR SYSTEMS. (AUTHOR) tu)
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UNCLASSIFIED

0DC REPORT BIBLIOGRAPHY SEARCH CONTRoL NDs /Z0MO7

Av=746 111 1176 13/8

NAVAL RESEARCH LAB WwASHINGTON D ¢

CHARACTERIZATION OF GTA WELOMENTS IN 1OnIe
BCO=2CR=1M0 STEEL, {u)

Jun 72 6P STONESTFERsFRED Re ISMITH,
HERSCHEL L« !

REPTe NOs NRL=MR=2456
PROJ! NRL=84F01=15

UNCLASSIFIED REPQRT

DESCRIPTORS: (eNICKEL ALLOYSy oWELDING),

(PRESSURE VESSELSs CORRUS[ON=RESISTANT ALLOYS),
AUSTENITE, INERT GAS WELDING, TENSILE PRAPERTIES,
IMPACT TESTS, NOTCH TOUGHNESS, MICROSTRUcCTURE {U)

IDENTIFIERS: STEEL 10N1 BCO Z2¢r IMO, STEEL

HY=180, SYEEL HY=210y #HIGH STRENGTH STEFLS,
GAS TUNGSTEN ARC WELDING (u)

THE STUDY OF 1OWNI=gCO=2CR=1M0 STEEL

INCLUDES EVALUATIONS OF TENSILE, IMPACT., HARDNESS,
FRACTURE TOUGHNESS PROPERTIES, AND METALLOGRAPHIC
FEATURESs BASE PLATE AND THREg wELDMENTS IN ONE=
INCH THICKNESSES ARE EXAMINED TO COMPARF ASeWglLDED
PROPERTIES WITH THOSE OBTAINEn AFTER REAGING, AND
RESULYS OF WELDING THE LOBNI ALLOY WITH 9=4=20 WIRE
AS OPPOSED TO A MATCHMING WELD WIRE COMPNSITION.
CRITICAL CRACK SIZES ARE CALCULATED FOR THE
MATERIALe THE MOST DESIRABLE wELD PROPERTIES ARE
OBTAINED USING THE MATCHING ¥WglD WIRE AnND A REAGING
CYCLEs HOWEVERs THE IMPROVEMENT GAINED THROUGH
REAGING 1S PROBABLY NOT SUFFICIENT TO JuSTIFY THE
ADDITIONAL COST FOR MOST PRACTICAL APPLICATIONS
{AYTHOR) {u)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTRoL NOs /Z0MO7

AD=7446 878 1172 13710
NAVAL SHI1P RESEARCH AND DEVELOPMENT CENTER BETHESDA

MD

THE STRUCTURAL BEHAVIOR OF GLASS PRESSURE
HULLS . (U)

DESCRIPTIVE NOTE! FINAL REPTs,
JUN 72 1P NISHIDAIKANEHIRO §
REPTs NOe NSROC=3863
PROJY S44636
TASK: 12324

UNCLASSIFIED REPORT

DESCRIPTORS: (*SUBMARINE HULLS, *GLASS),

STRUCTURAL PROPERTIES, PRESSURE VESSELS, DEEP
SUBMERGENCE, HEMISPHERICAL SHELLSy JOINTS,
FRACTURE(MECHANICS), HYDROSTATIC PRESSURE)
FATIGUE(MECHANICS) (v)
IDENTIFIERS: GLASS JOQINTS (v)

A REPORT ON GLASS PRESSURE VESSELS FOR »NEEP
SUBMERGENCE 1S PRESENTEDe EMPHASIS [S On THE
STRUCTURAL RESPONSE OF SPHERIecAL AND HEMISPHERICAL
GLASS SHELLS UNDER EXTERNAL MYDROSTATIC AwD cyclLIcC
PRESSUREs RESULTS 0F EARLIER PROGRAMS ARE REVIEWED.
A COMPUTERIZED ANALYS!S TRADING OFF THE VARIABLES
It THE JOINT PROBLEM 1S PRESENTEDs FIiNa1 JOINT
GEIMETRIES ARE DISCUSSED AND DATA ON CHeMICALLY
STRENGTHENED GLASS HEMISPHERIcAL SHELLS WITH
EWUATORIAL JOINT RINGS UNDER FAT{GUE COnDITIONS ARE
PRESENTED. THE RESULTS INDICATE RELATIVFLY
EFFICIENT (W/D & 0,5), SMALL pRESSURE VgSSELS

OF CHEMICALLY STRENGTHENED GLASS ARE PRaCYICAL FOR
UNMANNED NONCRITICAL APPLICATIONS TO 20,000 FT.
NINE 10=INCH DIAMETER CHEMICALLY STRENGTHENED GLASS
HEAISPHERICAL SHELLS OF PPG 1080 GLASS wITH OVERALL
VEIGHT TO DISPLACEMENT RATIOS OF Oe¢5 SURVIVED AT
LEAST 3000 CYCLES TO 20800 FTe EACH HEMISPHERE

wAS THEN SUBJECTED TO A PROOF TEST TO 3n,000 FTe
{AUTHOR) (V)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTRoL NO, ,/Z0MO7

AD~746 885 1174 1374
NAVAL ORDNANCE LAB WMITE 0AK uD

PROPERTIES OF GRAPHITE FIBER cOMPOSITES AT
CRYOGENIC TEMPERATURES., {u)

DESCRIPTIVE NQTE: REPORT FOR JUN &7=AUG 49 ON TASKS
1 AND 2,
- MAY 70 101p SIMON,ROSBERT As $ALFRINGH
RICHARD ¢
REPTe NOe NOLTR=69=183
- MONITOR: NASA CRw72652

UNCLASSIFIED REPORT

i SUPPLEMENTARY NOTE; PREVIOUSLY ANNOUNCED AS N70=
31524

DESCRIPTORS: {(@COMPOSITE MATERIALS, FILAMENT WOUND

CONSTRUCTION)y (®F]LAMENT WOUNp CONSTRUCTION,

| #CRYOGENICS)y (®CARBUN FIBERS, FILAMENT wOUND
CONSTRUCTION)» MECHANICAL PROPERTIESy PRADUCTION),

| STRAIN(MECHANICS), GRAPHITE, EPOXY PLAST(CS,

} BINDERS, TANKS(CONTAINERS), TENSILE

f PROPERTIES, PRESSURE VESSELSs SPACECRAFT

i COMPONENTS (u)

% tOENTIFJERS: oFIBER COMPOSITES ()

! NEED FOR LOWSWEIGHT. CRYOGEN!¢ PRESSURE VESSELS FOR
i SPACECRAFT RESULTED IN AN INVESTIGATION TO MEASURE
‘ GRAPHITE FIBER COMPOSITE PROPERTIES AT cRYOGENIC
! TEMPERATURES, UNDERTAKEM WAS aAN INVESTIGATION OF
MECHANICAL PROPERTIES OF SEVErRAL FIBERS AND RESINS AS
COMPOSITE STRANDS, BARS, AND NOL RINGSe IT SHOWED
THAT COMPOSITE MODUL! INCREASED BY O TO 20§ AT =
, 195G, AND COMPOSITE TENSILE STRENGTHS OFCREASED BY

0 TO 308, ALSO STUDIED WAS THE DESIGHN,

FABRICATION, AND TESTING OF GRAPHITE FI{ AMENT WOUND
} PRESSURE VESSELSe THE PRESSURE VESSEL PERFORMANCE
FACTOR OF PV/W SHOWED THE GRAPHITE VESSFLS TO BE
COMPETITIVE WITH B80RON AND TWwo=THIRDS AS HIGH AS
FISERGLASS., (V)
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AU=T747 217 13710 1373
BECHTEL CORP SAN FRANCISCO CapLlIF

DEVELOPMENT OF END»CLOSURE SYSTEMS FOR
UNDERSEA CONCRETE PRESSURE RESISTANT
CYLINDRICAL HULLS. {tv)

DESCRIPTIVE NOTE! FINAL REPTs 3 JUN 71=24 MAY 72,
MAY 72 119P LEONARpyROBERT G, IMORKEN,
PAUL Go !
CONTRACT! N&2399=71~C=0017
MUNITORS NCEL CR=724017

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SPONSORED Y NAVAL FACILITIES
ENGINEERING COMMAND, WASHINGTONy Do Co

DESCRIPYORS: (ePRESSURE VESSELsy BULKHEADS),
(eSTRUCTURAL SHELLS, UNDERWATER), CONSTRUCTION
MATERTIALS, CONFIGURATION, CONCRETE, POSITIONING
DEVICES(MACHINERY)y HANDLING) SEALS,

FEASIBILITY STUDIES (u)

IDENTIFIERS: UNDERWATER STRUCTURESs CLOSURES (V)

THE PURPOSE OF THIS STUDY %AS TO DEVELOP END=
CLOSURE SYSTEMS FOR UNDERSEA cONCRETE

PRESSURE RESISTANY HULLSe THEQE ENDw

CLOSURES MUST SEAL AND LOCK CONCRETE CY(LINDERS
RANGING FROM 20 TO 60 FTe IN pIAMETER, THEY MUST

BE REMOVABLE PERMITTING FULL ACCESS WHEN THE
CYLINDERS ARE LOCATED ON THE QCEAN FLOOR IN 1000.FT.
OF WATER AND WHEN THE CYLINDERS ARE LOCATED ON LAND
THE STUDY CONSJIDERS END~CLOSURE CONFIGURATION
InCLUDING GEOMETRY AND MATERIAL, ACTUATION OR
HANDLING METHODS AND SEALING AND LOCKING ALTERNATES,
AREAS REQUIRING ADDITIONAL RESEARCH AND DEVELOPMENT
ARE IDENTIFIEDs (AUTHOR) {v)
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UNCLASSIFIED
i DDC REPORT BIBLIOGRAPHY  SEARCH CONTRoL NO. /ZOMO7

AD=748 147 187140 1176
NAVAL RESEARCH LAB wASHINGTON D ¢

INTERPRETING THE STRUCTURAL SIGNIFICANCE OF
TIME DEPEWDENT EMBRITTLEMENT pHENOMENA tO
NUCLEAR REACTOR PRESSURE VESSEL INTEGRITY.

(U)
‘ 72 10pP STEEL Le Eo (WATSON.Hse
' Ee
[ CONTRACT: AT{49=5)=2110
b -
: UNCLASSIFIED REPORT
: AVAILABILITY: PUBe IN THE JUNL, OF MATER{ALS, V7
; N2 P178~187 JUN 72.
DESCRIPTORS: (eNUCLEAR REACTORs, PRESSURE
r VESSELS)s (#PRESSURE VESSELSy EMBRITTLEMENT),
« HYDROGEN EMBRITTLEMENT, DISPERSION HARDENING,
; FATIGUE(MECHANICS), AGING(MATERIALS),
; NEUTRGM REACTIONS, STEEL {uU)
’ DURING FABRICATION AND IN SUBSEWUENT SERVICE, A
! NUCLEAR REACTOR PRESSURE VESSgL IS SUBJECTED TO
| FACTORS, SUGCH AS THERMAL AGINGs STRAIN AGING, NEUTRON
i RADIATION, WHICH MAY CAUSE EMBRITTLEMENTs, LIMITED
i AVALLABLE DATA SUGGEST THAT COMBINED EFFECTS OF THESE
: FACTORS ARE USUALLY NO MORE SEVERE THAN RADIATION
f EMBRITTLEMENT ALONE POR THE STEELS OF CURRENT VESSEL
CONSTRUCTION, HOWEVER, LOW CYcLE FATIGUE MAY
i COMPLICATE THE IRRAUIATED CONpDITION BY ¢XTENDING
! FLANSe THE CURRENT STATE OF KNOWLEDGE OF SUCH
! COMBINED ENVIROWNMENTAL EFFECTS AND OF TECHNIQUES FOR
\ FAILURE PREVENTION REQUIRES A LIMIT APPROACH WHICH
i WILL ASSURE A DUCTILE CONDITIoN AT ALL TIMES WHILE
! THE VESSEL IS IN SERVICE. THE AWNALYSIS MUST
INTEGRATE IRRADIATED TRANSITIoN TEMPERATUREs FRACTURE
ENERGY LEVEL, RADIATIOM INDUCED GRADIENT, AND
THICKNESS CONSTRAINT EFFECTSs (AUTHOR) (u)
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UNCLASS{FIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTRoL NO. /40MO7

AD=748 583 1179 13710
NAVAL CIVIL ENGINEERING LAB PORT HUENEME CALIF

WINDOWS FOR EXTERNAL OR INTERNAL HYDROSTATIC
PRESSURE VESSELSs PART VIle EFFECT OF
TEMPERATURE AND FLANGE CONFIGURATIONS ON
CRITICAL PRESSURE OF 90<DEGREg CONICAL
ACRYLIC WINDOWS UNDER SHORT=TgRM

LOADING, {(U)
DESCRIPTIVE NOTE? FINAL REPTe JUN 69«JUN 70,
AUG 72 55p STACHIWiIJe De {MCcKAYJo
Re i

REPTs NOe NCEL=TR=773
PROJ! YF51.543=008~01=001

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO REPORT DATED NOV 71, AD~
7386 H94,

DESCRIPTORS: (®ACRYLIC RESINS, HYDROSTATIC

PRESSURE)s (®UNDERWATER VERHICLES, TRANSPARENT

PANELS), PRESSURE VESSELS, CONJCAL BODIES,
PRESSURIZATION, DEFORMATION,

LOAOING(MECHANICS), FRACTURE(MECHANICS),
TOLERANCES(MECHANICS) (U)
IDENTIFJERS: SUNDERWATEZR HABITATS, ®wWINDOWS

CONICAL ACRYLIC WINDOWS OF 90.DEGREE INCLUDED ANGLE
AND 0,083 T0 06775 THICKNESS=70=Mi{NOR=~DIAMETER (T/
D) RATIOS HAVE BEEN TESTED T0O ULTIMATE rAILURE

UNNDER SHORT®TERM HYDROSTATIC | OADINGe TWE AMBIENT
TEMPERATURE WAS VARIED FROM 32F TO 90F aAND TRE
RELATIONSHIP BETWEEN MINOR WINDOW DIAMETER (D) AND
MINOR WINDOW CAVITY DIAMETER N THE FLANGE (DF)
VARIED FROM 04970 TO 1¢500s THE TEST REULTS SHOW
THAT THE CRITICAL PRESSURE OF IDENTICAL WINDOWS AT
9GF 1S APPROXIMATELY 108 TO 2n% LESS THaN AT

70F, AND AT 32F IT 1S APPROXIMATELY 15% ToO

25¢% MORE THAN AT 70Fe TO IMPRQVE THE CRyTICAL
PRESSURE OF 90=0DEGREE CONICAL ACRYLIC wiNpOwsS, IT 1Is
RECOMMENDED THAT SUCH WINDOWS BE DESIGNED WITH A
WINDOW/FLANGE MISMATCH RAT!O oF D/D GREATER THAN
1¢00¢ THE EXACT MAGNITUOE DEPENDING ON THE WINDOW?'S
T/0 RATIO, SERVICE, AND DESIGN CONSIDERATIONS,
(AUTHOR) (u)
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UNCLASSTFIED
DOC REPORT BIBLIUGRAPHY  SEARCH CONTRoOL NO. /Z0MO7

AD-749 029 13710 1179
NaVAL UNDERSEA CENTER SAN DIEGO CALIF

ACRYLJC PLASTIC HEMISPHERICAL SHELLS FOR NUC
UNDERSEA ELEVATOR, (V)

DESCRIPTIVE NOTE! FRESEARCH REPTe |971=72,
SEP 72 35P STACHIwWsJe Do

REPTs NOo NUC=TP=3]5g

PROJ! ZFXX=4}12-001

UNCLASSIFIED REPORT

DESCRIPTORS: (®HEMJSPHERICAL SHELLSy DESIGN),
{#PRESSURE VESSELS, UNDERWATER)y ELEVATORS,
ACRYLIC RESINS, MATERIAL FORMING, MANUFAcTURING
METHODS, LOADING(MECHANICS), HYDROSTATIC

TESTS (Ul
IDENTIFIERS: UNDERWATER ELEVATORS, FREE FORMING
FABRICATION, EVALUATION (U

FREE«FORMEDs FLANGED, ACRYLIC HEMISPHERICAL SHELLS
WITH A NOMINAL 27=1Ne MEDIAN RADIVUS HAVe BEEN
EXPERIMENTALLY EVALUATED FOR QERVICE AS EXTERNAL
PRESSURE HULLS WITH A NOMINAL 56«FT DEPTHe BECAUSE
THE FREE-FORMING FABRICATION TECHNIQUE pRODUCES
HEMISPHERES WITH SIGNIFICANT VARIATION IN THICKNESS
AnND SPHERICITYy UNEVEN STRESS DISTRIBUTION RESULTS
DURING EXTERNAL HYDROSTATIC LOADINGs AS A RESULT,
EXTREME CARE MUST 4E EXERCISEpD WHEN UTILIZING FREE=
FORMED ACRYLIC HEMISPHERES BECAUSE THE!m ELASTIC
IWSTABILITY PRESSURE AND MAGNITUDE OF STYRESSES CANNOT
BE PREDICTED ON THE BASIS OF gQUATIONS FOR IDEAL
ACRYLIC SPHERESe USING AN EXPERIMENTAL aPPROACH TO
THE EVALUATION UF S4m[Ne=MEDIAN-DIAMETER HEMISPHERES,
IT WAS FOUND THAT NOMINALLY lalNs=THICK ACRYLIC PLATE
STOCK 1S ADEJUATELY THICK FOR FREE=FORMING OF SHELLS
THAT wiILL 8E UTILIZED AS PRESSURE HULLS FOR AN
OPERATIONAL DEPTH OF 56 FTe (AUTHOR) (V)
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UNCLASSFLED
DDC REPORT BIBLIOGRAPHY SEARCH CONTRoOL NO. /20MO7

AD=749 653 7/4 1472 20713
FOREIGN TECHNOLOGY DIV WRIGHT.PATTERSON AFSB pHxO

APPARATUS USED FOR THE EXPERIMENTAL STUpY OF
THE THERMODYNAMIC PROPERTIES oF GASES arT
PRESSURES OF UP TO 1G~12 KILOBARS AND AT
TEMPERATURES UP TO 3000K,

AUG 72 tip ANTANQOVICHsAe As iPLOTNIKOV,
Me Ao
REPTe NOo FTD=HT=23w]1266~72

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANSe OF MONODo
TEPLOFIZICHESKIE SVOISTVA GAZOV (THERMOPKYSICAL
PRUPERTIES OF GASES) MOSCOW, 1970 PlSb=159, BY
PAUL Je REIFF JR

DESCRIPTORS: (#LABORATORY EQUIpMENT, ®PRFSSURE
VESSELS), (®GASES, eTHERHOGOYNAMICS), DESIGN,
HIGH=PRESSURE RESEARCH, HIGH=TEMPERATURE RESEARCH,
COMPRESSIVE PROPERTIES, VUSSR

1DENTIFIERS: TRANSLATIONS

SPEC]AL APPARATUS HAS BEEN VEVELOPED FOR THE STUDY
OF THE THERMODYNAMIC PROPERTIES OF GASEg AT HIGH
TEMPERATURESs THE APPARATUS CONSISTS OF A THICK
WALLED POWER CYLINDER WITH INTERNAL PRESSURE
AMOUNTING TO 10=~12 KILOBARSe cHANNELS Or A WATER
COOLING SYSTEM ARE LOCATED IN THE POWER CYLINDER
Walle THE INTERiNAL SPACE OF THE THERMAL CHAMBER IS
HEATED 8Y AN ELECTRIC ¢Olt ON WHICH SHORT CERAMIC
TUBES HAVE BEEN PLACED. A PYROLITIC GRAPHITE
BUSHING 1S USEDe (AUTHOR) ’
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pbOC REPORT BIBLIOGRAPHY SEARCH CONTRoL NO, /Z0MO7

: Ap=B49 039 1971 20714

| PICATINNY ARSENAL DOVER W J AMMUNITION eNGINEERING
i

i LAR

SIMPLIFIED SHELL ANALYSIS (EDGE AND
INTERIOR INFLUENCE COEFFICIENTS FOR PRESSURE
VESSELS WITH SPHERICAL CAP)» (v)

DESCRIPTIVE NOTE?! TECHNICAL REpPT.,
FER &9 74P GRIFFELsWILLIAM
MONITOR: PA TR=3868

UNCLASSIFIED REPORT

: DESCRIPTORS: (#PROJECTYILESy STRESSES}),

; DEFORMATION, INTERFACES, CYLINDRICAL BODIES,
LOADING(MECHANICS), EQUATIONS,

PROGRAMMING(COMPUTERS), PRESSURE VESSELS (u)
10ENTIFIERS: REIWFORCING RINGS (U}

A RAPID AND ACCURATE FORMULATION OF THE

COMPATIBILITY EQUATIONS AT THg JUNCTION OF THE

CYLINDER AND SPHERICAL CAP IS MORE CONVENIENT WHEN

USING DIMENSIONLESS COEFFICIENTS. IT IS THE OBJECT

i OF TH1S STUDY TO RELJEVE SOME OF THE TEnIOUS AND

I TIME~CONSUMING CALCULATIONS INVULVED IN COMPUTING THE

: DISCONTINULTY STRESSES AT THE JUNCTIONe THE

; COEFFICIENTS AS TABULATED WERE PROGRAMMED ON A
COMPUTERs (AUTHOR) (v)
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UNCLASSIFIED
DOC REPORT BIBLIOGRAPHY SEARCH CONTRoL NO, /Z0MO7

AD=851 958 1176 1977 20/11
LOCKHEED M{SSILES aND SPACE co PALO ALTO CALIF LOCKHEED
RESEARCH 48

DEVELOPMENT OF IMPROVED BIAXIalL STRENGTH IN
TITANIUM ALLOY ROCKEY MOTOR CASES THROUGH
TEXTURE HARDENING. (u)

DESCRIPYIVE NOTE: FINAL REPTe | MAR 67=1g FEB &9
FEB 69 94p FITZPATRICKyJe M. ICROSSLEY,
Fo As IHOFFMANO, $TSUI4Ee Y, We JLEWIS,
Re Eo
CONTRACT! FOHOIL1=47=C=007H4
MGNITOR: AFRPL TR=69=589

UNCLASSIFIED REPORT

DESCRIPTORS: (#ROCKET CASES, STRUCTURAL
PROPERTIES), (oTITAMIUM ALLOYS, HARDENING),
ORAWING(MACHINE PROCESSING), PRESSURE VESSELS,
HYODROSTATIC TESTS, RUPTURE,
LOADING(MECHANICS), ANISOTROPY, STRESSES,
ROLLING(METALLURGY), ELECTRON REAM WELDING,
INERT GAS wELDING, METALLOGRAPHY, MEMBRANES,

TENSILE PROPERTIES, FRACTURE(MECHANICS) (V)
10ENTIFIERS: TITANIUM ALLOY &A1 4V, TITanIUM
ALLOY YAL 2.5M0y oTEXTURE HARDENING (y)

THE REPORT SUMMARIZES THE RESULTS OF A FOUR=PHASE
PKOGRAM, THE OBJECTIVE OF WHICH WAS TO nEMONSTRATE
THE MERIT OF A HEAT~TREATABLE, TEXTURE=HARDENED,
TITANIUM ALLOY FOR USE IN ROCKET MOTOR (cASES. THE
DETAILS OF HYDROBURST TESTING OF A 17 InNe =DIAMETER
SPHERICAL PRESSURE VESSEL ARE INCLUDEDs SHEET

ROLLING AND HEAT«TREATING PROCEDURES WERE
INVESTIGATED TO DETERMINE SUITABLE PROCESSES BY WHICH
TEXTURE=HARDENED SHEET COULD gE PRODUCEDe AN
INVESTIGATION OF THE SHEAR«FORMING PROCESS FOR
PRODUCING SUITABLY TEXTURED Ti=6AL=4V CYLINDERS

OF 18«INe DIAMETER wAS MADEe a WELDING sTUDY TO
DETERMINE THE EFFECTS OF DIFFERENT WELDING PROCEDURES
ON THE TEXATURE TUNGSTEN-INERT-GAS AND ELECTRON=BEAM
TECHNIQUES WERE EMPLOYED. A DEMONSTRATION OF A
SPHER]ICAL TANK FABRICATION ANp HYDROBURST TEST WAS
MADE USING TEXTUREwHARDENED TI=6AL=4V ALLOY

{AUTHOR) (u)
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UNCLASSIFIED
DOC REPORY BIBLIOGRAPHY SEARCH CONTRoL NOs s40MO7

Au=~855 520 1927 1176 13/8
AEROJET=GENERAL CURP FULLERTON CALIF ORpPNANCE DIV

PLASMA ARC NELDING PROCESS DEVELOPMENT
PROGRAMe VOLUME 1. (vl

DESCRIPTIVE NOTE? FINAL TECHNICAL REPTe UL 66«NOV 63,
APR 69 246P GAWyne De ISTARR,Gs Lo

REPTe NOs AGC=1070=0l(01)FP=VOL~]

CUNTRACY! AF 33(61b)=53353

PROJS AF=9-800

MUNITOR: AFML TR=68=379VO0L el

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE?: SEE ALSO VOLUME 2, An=855 521+

DESCRIPTORS: (®ROCKET CASES, #aARC WELDING),

PRESSURE VESSELS, NICKEL ALLOYS, TITANIUM ALLOYS,

METAL PLATLS,y IMPACT TESTS, TENSILE PROPFRTIES,

YIELD POINT, ELONGATION, STRESSES,

FATLURE(MECHANICS), ELECTRODES, SPHERES,

PLASMA JETS, TUNGSTEN, CONFIGURATION (u)
IOENTIFIERS: TITANIUM ALWLOY 6AL 4Vy NICKEL

ALLOY INCONEL 718, NICKEL ALLOY RENE 41,

sPLASMA ARC WELDING, WEIGHT SAVING, EVALUATION (U

THE ORJECTIVE OF woRK REPORTED IN THIS vOLUME WAS

TO EVALUATE PLASMA ARC WELDING TORCHES FrOR

FABRICATING ROCKET MOTOR CASES AND WEIGWNT=CRITICAL
UNFIRED PRESSURE VESSELSe WELpING STUDIFS WERE
ACCOMPLISHED UTILIZING 6AL«4V TITANIUM, INCONEL

718y AND RENE 4}+ (AUTHOR) (u)
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i : UNCLASSIFIED
HEPDRT 81BLIOGRAPHY  SEARCH CONTROL NO, /Z0MO7
4

8 1472 13710
HIP RESEARCH AND DEVELOPMENT LAB ANNAPOLIS Mu

' ELS& (u)

bLScRIPTIVE NOTE: WUARTERLY PROGRESS REPTe NOo 14
... MAR 70 93p PETRISKOEDWIN M,
ity No. NSRDL/A=1=18

BkBJdi NAVFAC=PO=0=0006, YF38¢534¢C10¢02,002

UNCLASSIFIED REPORT

bLStRiPTORS' (#UNDERWATER VEHICLES, PRESSURE
VESSELS), (®PRESSURE VESSELS» NON=DESTRUCTIVE
tE§TING) s ULTRASONIC RADIATION, MAGNETIC FIELDS,
TEST METHODS, TEST EWUIPMENT, cRACKS, STRESSES,

otracrxom. NELDSs RADIOGRAPHY (V)
tDEN?IFIERS' OMAGNETIC PARTICLE TESTS, euLTRASONIC
TESTS, eLJuUID PENETRANT TESTS (u)

A STATE=OF=TECHNOLOGY SURVEY wAS CONDUCTED ON
NONUE!TRUCTIVE TESTING TECHNIQUES FOR PRESSURE

VESSELS. THE PURPOSE OF THE INVESTIGATIDN WAS TO

ﬁnovlos INFORMATION FOR THE DESIGN, CONSTRUCTION, AND
CERTIFICATION OF hIGH=PRESSURE TANKSe THE SURVEY

490nao THAT CONSIDERABLE RESEARCH 1S ATTEMPTING TO
EXTEND THE USEFULNESS OF NONDESTRUCTIVE TESTING TO

MEET MORE ODEMANDING CRITERIA of CERTIFICATION AND TO
ERF&ND THE CAPABILITY TO NEARLY ALL ASPFCTS OF

ASSURING mATERIAL ADEQUAGYs (AUTHOR) (U)
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTRoL NO, /ZOMO7
Av=8469 (53 1176 1378 )
BATTELLE MEMORIAL NST COLUMBUS OHIO DEFENSE METALS
INFORMATION CENTER

REVIEW OF RECENT DEVELOPMENTS, ALUMINUM AND
MAGNESIUM, (u)

HAY 70 5p HALLOWELL yJe B

UNCLASSIFIED REPORT

. SUPPLEMENTARY NOTE: SEE ALSO REPORT DATED 17 OCT 69,
AD=8560 405,

‘ DESCRIPTYORS: (eALUMINUM ALLOYS, REVIEWS),
‘ (MAGNESIUM ALLOYS, REVIEWS)y EXTRUSION,
CYLINDRICAL BODIESs LANDING GEAR, PRESSURE
VESSELS, ELECTRON BEAM WELDING, HEAT TREATMENT,
| CORROSION RESISTANCE, LITHIUM ALLOYS, HONEYCOMB
| CORES. AGINGI(MATER]ALS) (U}
i IDENTIFIERS: ANNOUNCEMEMT BULLETINS (V)

CONTENTS: LANDING=GEAR CYLINDER BACK EXTRUDED]

PRESSURE VESSELS FABRICATED BY E8 WELDING OF 2219
ALLOY! EFFECTS OF COMPOSITION AND HEAT TREATHMENT ON
STRENGTH AND CORROSION RESISTANCE! CHARACTERISTICS

OF X7080, 7178 AND 7075 ALLOYS: EVALUATION OF

7049=T73 ALUMINUM; AGING OF MAGNESIUM=L{THIUM=

ALUMINUM ALLOYS; AND MG=L! ALLOY HONEYCaMB

CORES., {U)
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UNCLASSIFIED
ODC REPORT BIBLIOGRAPHY SEARCH CONTRoL NO, 2Z0MO7V

Au=B69 476 1374 14/2 22/4
MARTIN MARIETTA CORP DENWVER CcolLO DENVER D1V

VERIFICATION TESTING OF CONJUGATE
STRUCTURE, (V)

DESCRIPTIVE NOTE! FINAL REPT,
~ APR 70 24eP THOMFSONEe DALE
REPTe NOs» MCR=70-=62
CUNTRACT! FO4611=68-CnD055
MONITOR! AFRFL  TR=70~47

UNCLASSIFIED REPORT

DESCRIPTORS: (ePRESSVRE VESSELSy NON=DESTRUCTIVE
TESTING)s ALTITUDE cHAMBERS, COMPRESSI!VE
PROPERTIES, LOADING(MECHANICS), STRESSES,
HYODROSTATIC TESTS, STRAIN(MECHANICS), CRaCKS,
METAL JOINTS, WELDS, PHOTOMICROGRAPHY,

DEFLECTION, FAILURE(MECHANICS) (V)
1DENTIFJERS! CONJUGATE STRUCTURES, FAILURE
ANALYSIS (U}

THE CONJUGATE STRUCTURE CONSISTED OF A FORWARD

SKIRT, FORWARD ODOME. FORWARD BARREL, COMMON DOMEs AFT
BARREL, AFT CONE AND AFT SKIRTs THE FORwARD AND

AFT BARREL SECTIoONS WERE MADE OF TITANIUM ROLL
DIFFUSION BONDED TRUSS CORE PANELSe THE CONJUGATE
STRUCTURE WAS DELIVERED TO THE MARTIN MaRIETTA
CORPORATION, DENVER DIVISION FOR STRUCTURAL

TESTING TO OEMONSTRATE (TS AZtLITY TO WiTHSTAND
DESIGN CONDITIONS aY A SUBJECTION TO LIMIT LOADS aND
LIMIT INTERNAL TANK PRESSURES, MARTIN MaRIETTA
CORPORATION RECEIVING INSPECTION IDENTIFIED
STRUCTURAL DISCREPANCIES WHICH BROUGHTY aBOUT A CHANGE
InN THE TEST CONTRACTe INSTEAD OF THE ORIGINALLY
PLANNED THREE TEST CONDITIONS, THE CONJUGATE
STRUCTURE WAS SUBJVEGCYED TO A pETAILED InNSPECTION AND
A STRUCTURAL REPAIR OPERATION, AND THE TEST PORTION
wWAS MODIFIED TO INcLUPDE FIVE TEST COMDITIONSs THE
FIRST TWo OF THESE TEST CONDITIONS WERE COMPLETED,

A VISUAL AND RADIOGRAPHIC INSPECTION, MaDE AFTER

THE COMPLETION OF THE SECOND TEST), IDENTIFIED SEVEN
AREAS OF STRUCTURAL FAILURES, ONE FAILURE, A 4245

Ine LONG CRACK IN YHE INNER wplLD OF THE AFT TANK
BARREL TO THE LOWER Y«RING CJRCUMFERENT (AL WELD
JOINTY, WAS SEVERE gNOUGH TO PRrROHAIBIT COnNTINVED
TESTINGe THE TANK BARREw SECTIONS, MADE UP OF
ROLL“Q]FFUS]ON=B80OnNDED=TRUSS~CORE, SUCCESSFULLY
CARRIED THE DESIGN LIMIT LOADS AND INTERNAL TANK
PRESSURES ASSOCIATED WITHjLQESTWO TEST cONDITIONSs (U)

UNCLASSIFIED /20407
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UNCLASSIFIED

DDC REPORT E2I1BLIOGRAPHY SEARCH CONTRaL NO, sZ0MO7

BATTELLE MEMORIAL INST COLUMBUS OHIO DEFENSE METALS
INFORMATION CENTER

REVIEW OF RECENT DEVELOPMENTS, LOWw=
TEMPERATURE PROPERTIES OF METaLS, (V)

JUN 70 6P CAMPBELLyJe Eo

§
AD=-870 390 1176 20/12
;
H
{
UNCLASSIFIED REPORT
e SUPPLEMENTARY NOTE: SEE ALSO REPORT DATED 27 FEB 70,
A AD=866 215,

. DESCRIPTORS: (SMETALS: {O%=TEMPERATURE RESEARCH}»
! (#CRYOGENICSys METALS), STAINLESS STEEL,
DUCTILITY, TOUGHNESS, TITANIUM, TITANIUM ALLOYS,
ALUMINUM ALLOYSy PRESSURE VESSgLS, THERMaL
CONDUCTIVITYs RESISTANCE(ELECTRICAL), NIcKEL
. ALLOYS (u)
; I1UENTIFIERS: ANNOUNCEMENT BULLETINS (V)

i CUNTENTS: DUCTILITY OF AUSTENITIC STAINLESS
STEEL AT =320F{ TOUGHNESS OF pRECRACKED TITANIUM

, SHEET AT =~423F! CRYOGENIC PROPERTIES OF TITANIUM

; ALLOYS IN THE RUSSTAN LITERATURE! PROPERTIES OF
ALUMINUM ALLOYS TO =#23Fi PRESSURE VESSrL TESTS

AT CRYOGENIC TEMPERATURES: ANp THERMAL CONDUCTIVITY

' AND ELECTRICAL RESISTIVITY OF FOUR ALLOYS AT
CRYUGENIC TEMPERATURES, (u)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTRoOL NO. /40MO7

AL=873 130 1374 20711
NAVAL SHIP RESEARCH AND DEVELOPMENT LAB ANNAPOLIS Mb

STRESS ANALYSIS/MEASUREMENT TECHNIQUES fOR
PRESSURE VESSELS. (V)

DESCRIPTIVE NOTE: PROGRESS REPTe OCT 69« AN 70,
JUL 70 b6p PETRISKO,EDWIN M,
REPTe NOsw NSROL/A=}w2]

PROJ: NAFVAC=PO=0-0006, YF38=534-010

UNCLASSIFIED REPORT

DESCRIPTORS: (ePRESSURE VESSELSs STRESSES))
STRAIN(MECHANICS), TEST METHODS,

PHOTOELASTICITY, STRAIN GAGES, PJEZOELECTRIC

GAGES, COATINGSy BRITYLENESS) RONDING,y STATE=OF=

THE=ART REVIEWS (u)
IDENTIFIERS! BRITTLE COATINGS (V)

A STATE~OF=TECHNOLOGY 3JRVEY wAS CONDUCTED ON

STRESS ANALYSIS AND MEASUREMENT TECHNIQUES FOR
PRESSURE VESSELSe THE PURPOSE OF THE INVESTIGATION
WAS TO PROVIDE CURRENT INFORMATION FOR THE DESIGN,
CONSTRUCTION AND CERTIFICATION OF HIGH PRESSURE
CHAMBERSs THE SURVEY SHOWED CURRENT LIMtTATIONS OF
THESE TECHNIQUES, AND ONGOING RESEARCH ATTEMPTING Tu
ADVANCE THE STRESS ANALYSIS/MrpASUREMENT TECHNIQUES,

{AUTHOR) (v
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UNCLASSIFIED

CORPIRATE AUTHOR = MONITORING AGENCY

¢ADVANCED RESEARCH PRUJECTS AGENCY
ARLINGTON VA
¢ 9 o
ARPA=ESZ
ELASTIC=PLASTIC AnALYSIS OF
PRESSURE VESSEL CONHPOKENTS,
AD=682 482
SAEROJET~GENERAL CORP AZUSA CaLlFf
® v s
0623 0y 3

STUDY OF THE EFFECTS OF
THICKNESS ON THE PROPERTIES of
LAMINATED FOR UNDERYATER PRESSURE
VESSELS.

AD=295 424
SAEROJET=GENERAL CORP FULLERTON CALIF
ORDNANZE DIV
® 9 9
AGC=1070=01101)FP=vUL=]

PLASHMA ARC WNELUING PROCESS
DEVELOPMENT PRUGHAMs VALUHE 1
{AFML»TR=§8e379=V0L"]}

Ap=85% 529
¢AERQJETGENERAL CORP SACRAMENYO
CALLF
* o 9
AGC=062713
RESEARCH AND OEVELOPMENT lu
SUPPORT GF THE POLARIS PROGRAMe
TASK 1o INVESTIGATION OF FILAMENT
alNODING PATTERNS,
AD=42% 195

EL SEGUNDO CALIF
¢ & o
TOR249 4304 5
STRESSES I TH{Y veSSELS UunpER
INTERNAL PRESSVRE,
(SSO=TORAI &7
AD=431 706

CAEROSPACE CORP

SAEROSPACE CORP EL SEQUNDO CALIF LAB

OPERATIONS
LI
TR=0059{6250=10) =5
YHE EFFECT OF PROCESSING On
PLASTIC STRAIN ANISOTROPY OF TwbALw
4V

0=1

UNCLASSIF1En

{SAMSO~TR~70+380)
AD=714 562

¢AIR FORCE MATERIALS LAB WRIGHTe
PATTERSON AFB OHIO
e s 0
AFML=TR=68=379=V0L=1
PLASHA ARC WELLING PROCESS
DEVELOPMENT PROGRAM, VOLUHE |,
AD=855 520

SAIR FORCE OFFICE OF SCIENTIFIC
RESEARCH ARLINGTON va
® o O
AFOSR=45-0316
CASCADE ARRANGEMENT IN
SPHERICAL PRESSURE VESSEL ODESIGN
FOR NUCLEAR POWER REACTORS,
AD=614%4 591
LI I
AFOSR~45=1294
PRESSURE CHAhBER FOR
MICROELECTROPHYSIOLOGICAL
TECHNIQUES (CAISSON DE CUMPRESSION
POUR TECHNIQUES
HICROELECTROPHYSIOLOWIQUES),
AD=521 28
* o0
AFOSR=70=23371R
BUCKLING OF A CIRCULAR ELASTIC
RING CONFINED TO A UNIFORMLY
CONTRACTING CIRCULAR BOUNDARY,
AD=716 842

®AIR FORCE ROCKET PROPULSION LAB
EOWARDS AFB CALIF
L}
AFRPL=TR=§9%59
DEVELOPMENT OF JHPROVED o8]AXIAL
STRENGTH IN TITANIUM ALLOY ROCKET
MOTOR CASES THROUGH TEXTURE

HARDENING.
AD=851 958

¢ & ¢

AFRPL=TR=§9=223

A SURVEY ON FRACTURE OF
PRESSURIZED VESSELS.
AD0g97 764
LI
AFRPL=TR=70=47
VERIFICATION 1ESTING OF




UNCLASSIF]
ALL=AaUB

CONJUGATE STRUCTURL,
AV=B69 476

oALLIED RESEARCH ASSOCIATES INc
CONCORD MASS
LI
ARA=F=271~5
PHOTOELASTIC IHVESTIGATIaN OF
STRESSES IN A PENETRATED

HEMISPHERE»
AD=615 41%
LI Y
ARA=F=9250~3

PHOTOFRLASTIC [WVESTIGATION OF
STRESSES AT WIWDOAS akv HATCHES IN
SPHERICAL PRESSURE VESSELS,

AD=45) 749

¢APPLIED TECHNOLOGWY ASSOCIATES [NC
EMERSON N J
¢ 9 o
ATA=]29"E=]]1=69
ANALYSIS OF A CJRCULAR
CYLINDRICAL PERFORMATEL SHELL»
AD=714 178

SARDE=PORTLAND INC PARAMUS N
* o o
CRYOGENIC STRETCHeFORMING UF
SOLJD=PROPCLLANT RUCKET CASESe
AD=H03 489

®ARIZONA UNIV TUCSCN
* o
THE OESIGN OF RESFARCH
APPARATUS FOR CONSTANT=VOLUMp
COMBUSTION PROCESSES,
Au=06l11 782

eARMY ENGINEER REACTORS GROUP FoRT
BELVOIR VA ENGINEERING DIV
® & 9
£0=6922
SM=1A PRESOURE VESSEL LIFETINME
AS RESULT OF IN=PLACE ANNEALING,
AD=699 330
¢ @ @
E0=7101
SM=1A VAPOK CONTATHMER LEAK
TESTT 3=5 AUGUST 197G
AD=718 026

0=2
UNCLASSIFI1En

ED

¢ARMY MATERIALS AND MECHANICS RESEARCH
CENTER WATERTOWN MASS
¢ 0o 0
AMNRC=CR~7{=2/1
THE EFFECTS OF THE SURFACE
LAYER ON PLASTIC DEFORMATION AND
CRACK PROPAGATION.
AD=721 292

SARMY MATERIALS RESEARCH AGENCY
WATERTOWN MASS
¢ o
AMRA=TR&Y 12
ANALYTICAL STUDY FOR A
HYDRODYNAMIC TEST SYSTEH,
AD=419 2356

SARMY MISSILE COMMAND REDSTONE
ARSENAL ALA ARMY PROPULSION LAB
AND CENTER

¢ o @
RK=TR=70=19
DETERMINATION OF PROOF TEST
LEVEL FOR TEST«DEGRADABLE
COMPONENTS,
AD»720 576

¢ARMY RESEARCH OFFJCE DOURHAM N ¢
e 0 @
AROD=510231
TOROJDAL=YYPE SHELLS FREE OF
BENOING UNDER UNIFORM NORMAL
PRESSURE,
AD=4 48 751
¢ s 0
AROD=d284;1=A
ELASTIC=PLASTIC ANALYSIS OF
SOME PRESSURE VESSEL HEADS,
AD=713 258
* v 0
AROD=8284;4=A
ELASTIC=-PLASTIC ANALYSIS OF
THICK=WALLED PRESSURE VESSELS wllR
SHARP O{SCONTINVITIES,
AD=743 830

¢AUBURN RESEARCH FOUNDATION Al
e s 0
5
MECHANISMS OF METALLIC FAILURE:
FLAW INITIATION TECHNIQUES AWD




- —— .

UNCLASSIFIED

HEASUREMENTS 1o THlNewALL PRESSURE
VESSELS.
AD=634 963

¢AUBURN UNIV  ALA ENGINEERING
EXPERIMENT STATION

e o @

CRACK TOLERATIwG a8iLITY OF A
HIwHeSTRENGTH olaX]ALLY STREGSED
CYLINDRICAL PR&SSURE VESSEL
CONTAINING A SURFACE CRACK.

AO=734 926

®AVCO LYCOMING DIV STRATFORD CoONN
® o @
METASTABLE AUSTENITIC FORMING
OF HIGH STRENGTH PRESSURE VESSELS,
Au=402 635
0..
METASTABLE AUSTENITIC FORMING
UF HIGH STRENGIH PRESSURE VESSELS
AD=438 UO9
OBATTELLE MEMORIAL INST COLUMBUS OHlO
® o @

DESIGNy PERFORMANCE
FABRICATION, AND MATERIAL
CONSIDERATIONS FOR HIGn=PRESQURE
VESSELS,

{R31C=173)
ADb=603 694

eBATTELLE MEMORIAL INST COLUMBUYS OHIO
DEFENSE METALS INFORMATION CENTER
L N I}

REVIEY OF RECENT DEVELOPMENTS,

ALUMINUBM AND MAGHES UM,
An=869 U563
o 9 @

REVIE™ OF nECENT NEVELOPHENTS,
LOW=TENPERATURE PRUPERTIES OF
METALS

Au=370 390

SAN FRANCISCO CaplF

* o @
DEVELOPHENT OF END-CLOSURE

SYSTEMS FOR UNUDERSZA CUMCRETE

PRESSURE RESISTAnT CYLINWDRICAL

HULLS,

(HCEL=CR=724017)

*BECHTEL CORP,

0~3

AUB=CAT

AD=747 217

*BENDIX MISHAWAKA DIV BENBIX CORP IND
" e .

BXM=5930

DEVELOPMENT OF a HERMETIC
SEALED NITROGEN STURAGE >YSTEM FuR
THE TALOS RIM=8E FUEL
PRESSURIZATION SYSTEM.
AD=531 443

*BOEING SCIENTIFIC RESEARCH LABS

SEATTLE WASH
I
' MATHEMATICAL NOTE NOs» 308
A LINEARIZED ANALYSIS OF THE

PRESSURE WAVES IN A TANK UNDERGOING
AN ACCELERATION,
AD-412 933

*BROWN UNIV PROVIDENCE R I DIV OF

ENGINEERING
LI I
ELASTICPLASTIC ANALYS]S OF
PRESSURE VESSEL COMPONENTS,
(ARPA=ES2)
AD=4682 482

PHILADELPHIA PA
T )

MANUFACTURE AND HYDROTEST oF
THREE 20 INCH DIAMETER MAR=AGING
STEEL PRLSSURE VESSELS

AD=410 08}

*BUDD ¢O

BERKELEY
)
ELASTIC=PLASTIC ANALYSIS OF
SOME PRESSURE VESSEL HEADS,
(AROD~828431=4A)
AD=713 258

®CALIFGRNIA UNLV

T
ELASTIC=PLASTIC ANALYSS OF
THICK=WALLED PRESSURE VESSELS wiITH
SHARP DISCONTINUITIES,
(AROD=8234:4=A)
AD=743 430
SCATHOLIC UNIV OF AHMERICA WASHINGTON

O ¢ STRESS ANALYS]S LABS
o o 0

UNCLASSF1En
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UNCLASSIF1ED

CEN=FOR

OISTRIIUTIUN OF STRESScS IN A
PRESSURIZED HOLLOW CYLINDER WITH A
CIRCULAR HOLE

AD=537 013

SCENTRE NATIONAL OE LA RECHERCHE
SCIENTIFIQUE MARSEILLE (FRANCE)
¢ & 9
PRESSURE CHAMBER FOR
MI1CROELECTROPHYSIOLOGICAL
TECHNIQUES (CAISSON 0 COMPRESSION
POUR TECHN]IQUES
“MICROELECTROPHYS]OLOG] JUES),
{AFOSR=65~1294)
AD=621 281
ODAVIO TAYLOR MODEL BASIN WASHINGTON
0 ¢
* o 9
0TMB=1732
AN EAPERIMEANTAL INVESTIGaTION
OF CLOSURES ANU PENETRAT)ONS FOUR
PRESSURE VESSELS OF COonPOSITg
CONSTRUCTION,
AU=600 336

eDAVIU TAYLOR MODEL BASIN WASHINGTON
D ¢ STRUCTURAL MECHANICS LAp
* o ¢
DTMB=2243
AN EAPLORATORY STUOY OF ftHE

FEASIBILITY OF GLASS anD CERAMIC
PRESSURE VESSELS FOR »NAVAL
APPLICATIONS,
ADwb4) 875

SDEFENSE DOCUMENTATION CENTER
ALEXANORIA VA

L Y
DDC=TAS=70%22~1
PRESSURE VESSELS,
AD=782 600

VOLUME 1,

SDEUTSCHE FORSCHUNGSe UND
VERSUCHSANSTALT FUER LUFT= UND
RAUMFAMRT E V BRUNSWICK (WESY

GERMANY)
* v

OFVLReSONDERDRUCK=93
BERECHNUNG OBERIRDISCHER
FLUESSIGKEITSLAGERTANKS

0=4

UNCLASSIFIEN

({CALCULATION REGARDING ABOVE GROUND
LIQUID STORAGE TANKS},
AD=725 796

SDIRECTORATE OF SCIENTIFIC INFORMATION
SERVICES OTTAWA {(ONTAR!O)
s 0

T=418=R

REPAIRING THICK«WALLED HlGr=
PRESSURE VESSELS BY ELECTRIC ARC
WELDING,
(TT=b65=40732)
ADws21 911

®DOVUGLAS AIRCRAFT CO INC SANTA MONICA
CALIF MISSILE AND SPACE SYSTEMS
DIV
¢ s 3
0AC=59500
STRESS ANALYSIS OF A 4=INCH
DIAMETER PRESSURE VESSEL DURING A
181 81AXJAL BURST TEST.
AD=§3b6 925
SELECTRONIC SYSTEMS DIV L G HANSCOM
FIELD MASS
¢ s 0
ESD=TR=7 =9
VESIGN OF MULT]=REGION PRESSVRE
VESSELS USING MAXIMUM SHEAR THEORY,
AD=718 97V

OFOREIGN TECHNOLOGY DIV WRIGHTe
PATTERSON AFB OHIO
¢ o0
FTO0=6U40101
APPLIED METHODS OF CALCULATION
OF SHELLS AND THIN=WALLED
CONSTRUCTIONS
AD=7186 527
o s
FTD=HT=23=1266"72
APPARATUS USED FOR THE
EXPERIMENTAL STUDY OF THE
THERMODYNAMIC PROPERTIES OF GASES
AT PRESSURES OF UP TO 10=12
KILOBARS AND AT TEMPERATURES Up TO

3000K,
AD=749 653
* s 0
FTD=NT=b65=448
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UNCLASSIFIED

wEd METHOO OF PROOVCTION OF
CLAD PLATE ROLLED PRODUCTS FoR
PRESSURE VESSELS,
{TTeb7=-60484)
AD=b64S 787
* 9 o
FTD=TT=65-1887
ON THE YETnOL OF TESTING METALS
AT HIGn TEMPERATURE AND PRESGURE
VALUES
(TT=4b6=62286)
AL=639 140

oFRANKFORD ARSENAL PHILADELPHIA PA
* s 0
Ab3I=24
FRACTURE TUUGHNESS AND PRESSURE
VESSEL PERFORMANCE.
AD=615 022

OGENERAL DYNAMICS/ASTRONAUTICS SAN
DIEGO CALIF
* ¢ 9

63 V818 3

PHYSICAL AND MECHANICAL
PRUPERTIES OF PRESSVRE VESSE
MATERJAL FOR APPLICATION N 4
CRYOGENIC EMVIRONMENT,

AO=443 851

OGENERAL OYNAMICS/FORT WORTH TegX
® 9 »
SR vslt2
PRELIMINARY KEPOARY ON
FABRICATION AND TESTS OF Al
ELECTRODEPOSITED PRESSURE BOTTLE,
AD=42) 216

oGInBS LAB YALE UNIV NEW HAVEN CONN
LI Y
TECHLMIQUE FOR FORMINU PRpSSURE
wINDOAS FROM THIN METAL SHEETS,
AVU=b28 4877

¢GOODYEAR AEROSPACE CORP AKRON OH!O
* 4 o
GER=111548
STUDY UF Tng €FFECTS OF
HECHANICAL DAMAGE UM THE
PERFORMANCE OF FILAMENTenOUNp MOTOR
CADES,

0=5

UNCLASSIF1En

FRA=LOC

AD=420 977

SILLINOIS INST OF TECH CHICAGO DEPY
OF MECHANICS
¢ & @O
DOMIIT=}=45 .
PLASTIC ANALYSIS AND PRESSURE=~
VESSEL SAFETY,
AD=725 847

*ILLINOIS UNIV URBANA DEPT OF
THEORETICAL AND APPLIED MECHANICS
* & 0
T/AM=270
PHOTOELASTIC STUDY OF THE
STRESSES NEAR OPENINGS IN PRESSURE
VESSELS,
AD=§17 890

SINTERNATIONAL INST OF WELDING
¢ ¢ @
COMMISSION Xl:i PRESSURE
VESSELSy BOILERS AND PIPE LINES.
AD=536 385

oLOCKHEED MISSILES AND SPACE €O PALO
ALTO CALIF LOCKHEED PALO ALTO
RESEARCH LaAB
¢ o0
OPTInUM THICKNESS TRANSITIONS

FOR CYLINDR]CAL PRESSURE VESSELS
WITH HEMISPHERICAL HEAOS.

AD=457 080

OLOCKHEED M|SSILES AND SPACE CO PALO
AL70 CALIF LOCKHEEO RESEARCH LAB
)

DEVELOPMENT OF JMPROVED BlAX[AL
STRENGTH IN TITANIUM ALLOY ROCKET
MOTOR CASES THROUGH TEXTURE
HARDENING..

(AFRPL=TXK=49=59)
AD=g5l 953
v o
LHSC=H=] |=bb=5

FORMULAS AND METHODS USED [N

THE ANALYS]S OF PRESSURE VESSELS,
AD=703 834

¢LOCKHEED PROPULSION CO REDLANDS
CALIF
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UNCLASSIFLED

MAR=HAYV

e o o
609 P8
DESIGN, FASBRICATION AND
HYOROTESTING OF A 120IwCH D] AMETER
PRESSURE VESSEL USING 18 PERCENT
WICKEL MARAGING STEEL,
An=42¢ U3t

VAN NUYS CALIF
LA Y

SMARQUARDT CORP

25 116
RAMJET TECHRNOLUGY PROGRAM,
1963« SECTION X1ve AEROTHERMAL
CAPASILITY OF PLASHA HEATERS,
SECTION Xve HIGH PRESSURE AR

GEHRERATIUN

AD=602 048
OMARTIN MARIETTA CORP DENVER CoLO
DENVER D1V
LI S
CR=71=2

THE EFFECTS OF THE SURFACE
LAYER ON PLASTIC DEFORMATION AND
CRACK PROPAGATION.
(ANMRC=CKe71=2/1)

AD=721 292
® » @

MCR=70=62
VERIFICATION TeSTING OF
CONJUGATE STRUCTURE,
(AFRPL=TR=7U0=H47)
AU=869 H7s

OMASSACHUSETTS INST OF TECH LEXINGTON
LINCOLN LAB

* » 9
Ti=1971=5
DESIGN OF MULTIwREGIOH PRESSURE
VESSELS USIHG NMAXx[mUM SHEAR THEORY.
{ESDwTRw71=9)
Anells 970

PITTSBURGH PA

* o

eMELLON [INST

™242
A STUDY OF THE HBERAV1OK of
SMALL PRESSVURE VESSELS UNDER
BIAXTAL STRESS CONDITIUNS AND IN
THE PRESENCE OF SURFACE CRACKSe
AU=425 729

0=6

eNATIONAL AERONAUTICS AND SPACE
ADMINISTRATION WASHINGTON D €
" .0
NASA=CR=72652
PROPERTIES OF GRAPHITE FIBER
COMPOSITES AT CRYOGEwIC
TEMPERATURES»
AD=746 885

eNAVAL APPLIED SCIENCE LAB BROOKLYN N
Y

L 3 N
8377=4
DEVELOPMENT OF wELDING
TECHNIQUES FOR FABRICATING A THICK
PLATE TITANIUM PRESSURE BOX.
AD=517 902
e o @
TH=7
DEVELOPMENT OF WELDING
TECHNIQUES FOR FABRICATING A THICK
PLATE TITANIUM PRESSURE BOX,
AD=4317 902

oNAVAL CIVIL ENGINEERING LAB PORY
HUENEME GCALIF
* e
NCEL=CR=72+017
OEVELOPMENT OF END=CLOSURE
SYSTEMS FOR UNDERSEA CONCRETE
PRESSURE RESISTANT CYLINURICAL

HULLS
AD=747 217
TR
NCEL=TN=] 059

IMPLOSIONS IN PRESSURE VESSELS,
EXPERIMENTAL RESULTS.
AD=702 731
e * @
NCEL=TR=512
#INDOWS FOR EXTERNAL OF
INTERNAL HYDROSTATIC PRESSURE
VESSELSe PART le¢ CONICAL ACRYLIC
W INDOWS UNDER SHORT~TERM PRESSURE
APPLICAT[ONo
AD=646 882
¢ & 0
NCEL=TR=527
#INDOWS FOR EXTERNAL OR
INTERNAL HYDROSTATIC PRESSURE
VESSELSs PART Ile FLAT ACRYLIC

UNCLASSIFIEn




UNCLASSIFIED

w1WD0%S UNDER SHORTeTERM PRESSURE
APPLICATION
Ap=652 343
* o @
NCEL-TR=572

PHOTOFLASTIC INVESTIGATIAN OF
STRESS COMCENTRATIGUNS IN SPHFRE=-
CYLINDER TRANSITION REGIONS:
INCLUDING A COMPARISO OF RESULTS
FRUM PHOTOELASTIC AND FINITE
ELEMENT ANALYSES,

Au=567 B34
® » @
NCEL=TR=631

WINDOYS FOR EXTERNAL OR
14TERVAL HYDROSTATIC PRESSURr
VESSELSe PART Ill. CRITICAL
PRESSURE 0OF ACKYLIC SPHERICAL SHELL
WlwDOWS UNDER SHURT=TERE PRESSURE
APPLICATIONS,

AN=589 789
* o
NCEL~TR=645

ﬂ]NOUWS FOK EXTERN“L OR
INTERNAL HYODROSTAYIC PRESSURe
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TRANSPARENT PANELS

#INDO&S FOR EXTERNAL OR [INTERNAL
HYDROSTATIC PRESSURE VESSELS, PART
Vi. CONICAL ACRYLIC WINVDOAS UNDER
LONG=TERH PRESSURE APPLICATION AY




UNCLASSIFIED

VAN=NEL

5,000 PSE+*
AD=736 594

A1DOWS FOR EATERNAL OR INTERNAL
HYUROSTATIC PReSSURE VESSELS, PART
vil, LELFFECT OF TENPERATURE aNb
FLANGE CuMFIGURATIUNS uN CRItICAL
FRESSURE NDF SU~DEGREE COMICAL
ACRYLIC 41nDO¥> UNUER SHORTaTERM
LOADIHG.®
An=74R b83

eVANADIUM
RAODIATION DAMAGE
IRPADIATION EFFECTS Ow REACTOR
STHUCTURAL MATERIALS. e
Ab=711 321

ewELOING
NICKEL ALLOYS
CHARACTER]IZATION OF GTA
WELDMENTS [N luvl=8C0=2CR-1vp
STEEL ®
Av=748 111

PRESSURE VESSELS
DES1GN, PERFORAMANCE,
PABRICATION, AND MATER}AL
CONSINERATIONS FOR WIGH=PRESSUKE
VESSELS
Au=603 694

SYMPOSIA
COMMISSIUN Ali PRESSURE VESSELS,
BOILERS AMND PIPE LINES*
Auebds JBS

YITANIUM ALLOYS
DEVELOPMENT OF wELDING
TECHNIWUES FOR FaanlCATING A TnICK
PLATE TI1ANJUM PRESSURE BOX,
AL=b17 902

*AELDS
RADIAT]ON DAMAGE
ThE EFFECT OF RESIDUAL ELFMENTS
0% S5bLOF [RRAQIATION RESPONSE OF
SELECTED PHRESSJURE VESSEL STERLS AND
vELDMENTS . ®
Ab=080 602
MAJOR FACTONKS AFFECTING NgUTRON
IRRADIATION EMoRITILEMENT OF

0=20
UNCLASSIFI1En

PRESSURE~VELLEL STEELS AND
WELDMENTS e
AD=720 678

TOUGHNESS

PHYSICAL AND MECHANICAL
PROPERTIES OF PRESSURE VESSEL
HATERIAL FOR APPLICATION IN &
CRYOGENIC ENVIRONMENT
AD=443 851




UNCLASSIFIED

TITLE INpEX

AZOUSTIC CHARACTERISTICS AD~b93 282
UF A GLASS*FILAMENToWOUND PRESSURE
VESSEL (U)

CUNUERFATER SOUND EWUIPMENT

ACRYLIC PLASTIC AD=74¢ D29
HEMISPHERICAL SHELLS fOR NUc
UVDERSEA ELEVATOR, (V)

aHEMISPHERICAL SHELLS

ANALYSIS OF A CIRCULAR AD=714 178
CYLINORICAL PERFORMATEC SHELL,(U)
eSTHUCTURAL SHELLS

ANALYS1IS OF NEUTRON= AD=~70¢ 898
EMMRITTLEMENT AND FLUX~QENSITY
CONSIDERATIONS OF THE ARMY sSm=|
REACTOR PRESSUXE VRSSEL, (U]}

sPRESSURILED WATER REACTORS

ANALYSIS OF RADIATION= AD=72p5 476
INQUCED EYBRITTLEMENT oRADIENTS ON
FRACTURE CHARACTERISTICS OF THICK=
SALLED PRESSURE VESSEL STEELS(V)

sSTEEL

ANALYTICAL STUDY FOR A AD=41¢ 356
HYORODYNAMIC TEST SYSTEM, (V)
snYDRODYNAMICS

APPARATUS USED FOR THE AD=T749 853
e XPERIKENTAL STWuY OF THE
THERMOOYNAMIC PRUPLRTIES OF GASES
LT PRESSURES OF up To t0=12
K1LOBARS AND AT TFMPERATURES UP TO
Juulk, (V)

o, ARORATORY EWUIPHENT

APPLIED METHOOS OF ADw714 527
CALCULATION OF SHELLS ANU TrgN=
wALLED CUNSTRUCTIONS, (V)

e THUCTURAL SRELLS

AVAILABLILITY OF DATA ON AD=-b53 879
IRRADIATER HATERIALS 1S RELATED TO
VESTGN REQUIREHENTS FOR HATER
COOLED REACTOR PRESSURE VESSELS.(U)

ePRFESSURE VgSSELS

BASIC ASPECTYS OF CRACK ADwbba BB2
GROMTH AnD FRACTURE, (1)

T~1

UNCLASSIF(En

$NUCLEAR REACTOKRS

BERECHNUNG OBERIRDISCHER AD=725 79é
FLUESSIGKEITSLAGERTANKS
{(CALCULATION REGARDING ABOVE GROUND
L1QUID STORAGE TANKS)» (V)

®PRESSURE VESSELS

BUCKLING OF A CIRCULAR AD=716 862
ELASTIC RING CONFINED TO A
UNIFORMLY COWTRACTING CIRCULAR
BOUNDARY, (V)

®ELASTIC SHELLS

CASCADE ARRANGEMENT IN AD=s14 591
SPHERICAL PRESSURE VESSEL DESIGN
FOR NUCLEAR POWEKR REACTORS,({v)

sPRESSURE VESSELS

CASCADE ARRANGEMENT I[N AD=5640 919
SPHERICAL VESSEL DESIGN FOR KNUCLEAR
POWER REACTORS, (V)

sPRESSURE VESSELS

CHARACTERIZATION OF GTA AD=746 11}
WELDMENTS [N 10ON]=8CU=2CR=HMO
STEEL, (V)

*N]CKEL ALLUYS

COMMISSION X1} PRESSURE AD=436 385
VESSELS, BOILERS AND PIPE LINES.(U)
e HELDING

A COMPLIANCE K AD=708 8é8
CALIBRATION FOR A PRESSURIZED THICK-
WALL CYLINDER WITH A RADIAL
CRACKe (V)

*PRESSURE VESSELS

COMPUTER PROGRAM FOR A AD%704 787
MONLBLOC, HOLLOW, CLOSED=END
CYLINDER SUBJECTED TO INTERNAL
PRESSVRE, (V)

*PRESSURE VESSELS

CONTROLLED DESTRUCTIVE AD=686 660
TESTING OF PRESSURE VESSELS. (V)
¢PRESSUKE VESSELS

THE CONVERSION OF léw AD=4625 950
INCH PROJECTILES Y0 PRESSURE




UNCLASSIFIED

CRA=DEY

VESSELS. (V)
ePROJECTILES

CRACK TOLERATING AD=734 926
ARILITY GF A HlGA=STRENGTH
RIAXTALLY STRESSED CYLINDRICaL
PRESSURE VESSEL COwTAINING A
SURFACE CRACKe (U}

#PRESSURE VESSELS

CRYOGENIC STRETCH=~ AD=4p3 459
FORMING OF SOLID=pKOPELLANT ROCKET
CASES. (U)

*0CKET CASES

DAMAGE=~FUNCTION AD=74g 299
ANALYSIS OF NEuTxON EMORITTLEMENT
IN STEEL AT REACTOR SERVICE
TEMPERATURES « (V)

$STEEL

THE DEPENDENCE OF AD=40y 622
vYHAMIC STRENGTH aF CYLINDRJICAL
PRESSURE VESSELS on GEUMETRIcAL
PARAMETERSy (U}

¢PRESSURE VESSELS

DESIGN, FABRICATION AND AD=42¢ 03}
HYUROTESTING OF A 1201iiCH DIAMETER
PRESSURE VESSEL USING 1B PERCENT
NICKEL MARAGING STEEL, (V)

sFRESSUKE VESSELS

DESIGN METHOD FOR AD=42a 854
DOUBLE~WALLED EXTERNAL PRESSURE
VESSELS, (Y)

*PRESSURE VESSELS

DESIGN OF MULT!~REGION AD=71g 970
PPESSURE VESSELS USING HAXImyM
SHEAR THEORY. (W)

sPRESSURE VESSELS

DESIGN OF PRESSURE AD=%67 730
VESSELS FOR COnNFINING
EXPLOSIVESY)

ePRESSURE VESSELS

THE DESIGN OF PRESSURE AD=690 183

vRESSELS FOR VERY HIGH PRESSURE
OPERATION. (U]

T=2

UNCLASSIFIEN

¢PRESSURE VeSSELS

THE DESIGN OF RESEARCH AD=61}] 782
APPARATUS FOR CONSTANT~VOLUME
COMBUSTION PROCESSES.(U)

sCOMBUSTION CHAMBERS

DESIGN, PERFORMANCE) AD=603 494
FABRICATION, AND MATERIAL
CONSIDERATIONS FOR HIGH=PRESSURE
VESSELS (V)

¢pPRESSURE VESSELS

DEYERMINATION OF PROOF AD=720 576
TEST LEVEL FOR TEST~DEGRADABLE
COMPONENTS, (V)

sRELIABILITY

DETERMINAYION OF AD=538 994
STRESSES AT NON=RADIAL OPENINGS [V
SPHERICAL PRESSURE VESSELS.(U)

ePRESSURE VESSELS

DEVELOPMENT OF A AD=631 443
HERMETIC SEALED (1 TROGEN STORAGE
SYSTEM FOR THE TALUS RIM=8E FUEL
PRESSURIZATION SYSTEN.(V)

sGUIDED MISSILE COMPONENTS

DEVELOPMENT OF A AD=707 343
SPHERICAL ACRYLIC PLASTIC PRESSVURE
HULL FOR WYDROSPACE APPLICATION (V)

sUNDERWATER VEHJCLES

DEVELOPMENT OF ENDe- AD=747 217
CLOSURE SYS1cMS FOR UNDERSEA
CONCREYE PRESSURE RESISTANT
CYLINDRICAL HULLS. (V)

*PRESSURE VESSELS

DEVELOPMENT OF [MPROVED AD=85] 958
BIAXIAL STRENGTH IN TITANIUM aLLoY
ROCKET MOTOR CASES THROUGH TEXTURE
HARDENING. (V)

SROCKET CASES

DEVELOPHMENT OF WELDING AD=617 902
TECHNIQULS FOUR FABRJCATING & THICX
PLATE TITANIUH PRESSURE 80X {U)

eTITANIUM ALLOYS




UNCLASSIFIED

DISTRIBUTION OF AD=637 013
STKRESSES IN A PRESSURIZED HoLLOw
CYLINDER *ITH A CIRCULAR HOLEs{V)

*STRESSES

THE EFFECT OF AD=714 S62
PRUCESSING ON PLASTIC STRAIN
ANISOTROPY OF Tl=pALetdv,ylU}

eI ITANIUM ALLOYS

THE EFFECT OF REPEATEL AD=422 866
LOADING ON FILAMENT KOUND INTERNAL
PRESSURE VESSELS, (U}

®PRESSURE VESSELS

THE EFFECT OF RESIpUAL AD=b680 402
ELEMENTS ON 55UF IRRADIATION
RESPONSE OF SELECTED PRESSURe
VESSEL STEELS AND wELDMENTS, (V)

*STEEL

THE EFFECTS OF COUPLING AD=b44 644
NUCLEAR RADIATION AlTW STATIC AND
CYCLIC SERVICE SIRESSES AND of
PERIONDIC PROOF TESTING ON PRgS>URE
VESSEL MATERIAL GEHAVIORe (V)

exEACTOR MATERIALS

THE EFFECTS OF THE AD=721 292
SURFACE LAYER UN PLASTIC
DEFORMATION ANU CRACK
PROPAGATION (U)

s ALUMINUM ALLOYS

ELASTICwPLASTIC AD=682 482
AdALYSIS OF PRESSURE VESSEL
COMPONENTSy (V)

sPRESSURE VESSELS

ELASTICwPLASTIC AD«71y 258
ANALYSIS OF SOME PRESSURE VESSEL
dEADS (V)

»3TRUCTURAL SHELLS

ELASTICwPLASTIC AD=743 630
ANALYSIS OF THICK-uwALLED PRESSURE
VESSELS #1Td SHAKP
DISCONTINULITIES, (U)

*PRESSURE VESSELS

AN EVALUATION OF FINITE AD~735 874

T=3

UNCLASSIF1En

ELEMENT METHODS FOR THE COMPUTAT]Ou
OF ELASTIC STYRESS INTENSITY
FACTORS. (V)

®PRESSURE VLSSELS

EVALUATION OF HiGH= AD=404 182
STRENGTH LIGHTWEIGHT LAMI NATED
PRESSURE VESSELS OF LAP=JOINT
CONSTRUCTION. (U}

*PRESSURE VESSELS

EVALUATION OF H]GH=~ AD=408 278
STRENGTR LIGHTWEIGHY LAMINATED
PRESSURE VESSELS OF LAP=JOINTY
CONSTRUCTION, (U)

¢PRESSURE VESSELS

AN EXPERIMENTAL AD=600 336
INVESTIGATION OF CLOSURES ANV
PENETRATIONS FOR PRESSURE VESSELS
OF COMPOSITE CONSTRUCTION,(U)

sPRESSURE VESSELS

EXPERIMENTAL STRESS AD=512 872
ANALYSIS OF A ONc-S|XTH SCALE MODEL
OF AN ANECHOIC PRESSURE VESSEL,.(U)
¢ANECHOIC CHAMBERS

AN EXPLORATORY STUDY oOF AD=64) 875
THE FEASIBILITY OF GLASS AND
CERAMIC PRESSURE VESSELS FOR NAVAL
APPLICATIONS (V)

*SUBMARINE HULLS

FATIGUE CRACK TOLERANCE AD=717 30}
IN THICK WALLED CYLINDERS.(U)
sCYLINDRICAL BODIES

FATIGUE OF THICK= . AD=714 032
WALLED, HIGH=-PRESSURE CYLINDERS (V)
*PRESSURE VESSELS

FILAMENT=WOUND PRESSURE AD=600 215
VESSELS (V)
*PRESSURE VESSELS

FLAMMABILITY IN UNUSUAL AD»544 554
ATMOSPHERES. PART ]+ PRELIMINARY
STUDIES OF MATERIALS IN HYPERBARIC
ATMOSPHERES CONTAINING OXYGEN,
NITROGEN, ANO/OR HELIUMW (V)




UNCLASSIF
FOR-NET

¢FRESSURE VESSELS

FORMULAS AND METHODS AD=703 834
usSeDd IN THE ANALYS]S OF PRESSURE
VESSELS, (U)

ePROPELLANT TANKS

FRACTURE DEVELOPMENT AD=~643 203
ANU MATERIAL PROPERTIFS IN PYRC=
PENN STATE PRESSURE VESSELs(U)

*STEEL

FRACTURE TOUGHNESS AND ADwblg 022
PRESSURE VESSEL PFPRFORMANCE, (V)
sPRESSURE VESSELS

MEAT TRANSFER AD=704 713
CONSIDERATIONS 1w A PRESSURE VESSEL
BREING CHARGED«(Q)

PPRESSURE VESSELS

HiGK PRESSURE CHAMBER ADwébp} 225
DESTGN (u)

ePRESSURE VESSELS

IMPLOSIONS IN PRESSURE AD~702 731

VESSELS, EXPERIMENTAL RESULTS(U)
sUNRERIATER VEHICLES

INOEPTK EMBRITTLEMENT AD=604 694
10 4 SIMULATED PRESSURE VESSEL WwALL
OF 4302« SYEEL,(U)

SPRESSURE VESSELS

INREACTOR STYUDIES OF AD=b04 773
LO4 CYCLE FATIGUE PROSERYTIES OF A
MUCLEAR PRESSVURE VESSEL STEEL« (V)

*PRESSUKE VESSELS

INFLUENCE OF AD=709 554
COMPOSITION ON ThE FRACTURE
TOUGHNESS OF COMUERCIAL (UCLEAK
VESSEL WELLS. (V)
entiCLzAR PO.ER PLANTS

THE

INTERPRETING THE AD=74g 147
STAUCTURAL SIGNIFILANCE OF TIME
VEPENDENT EMBRITTLEMENT PHENQMENA
TO NMUCLEAR REACTOR PRESSURE VvESSEL
INTEGRITY (V)

enYCLEAR REACTORS

T-4
UNCLASSIFIEn
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INVESTIGATION OF AD~458 251
ADVANCED DESIGN CONCEPTS FOR DEEP
SUBMERSIBLES (V)

#SUBMARINE HULLS

IRRADIATION EFFECTS ON AD=571 094
REACTOR STRUCTURAL MATERIALS.(U}
eNUCLEAR REACTORS

IRRADIATION EFFECTS ON AD=707 336
REACTOR STRUCTURAL MATERIALS. (U}
*REACTOR MATERIALS

IRRADIATION EFFECTS ON AD=711 32}
REACTOR STRUCTURAL MATERIALS. (V)
*REACTOR MATERIALS

IRRADIATION EFFECTS ON AD=744 94}
REACTOR STRUCTURAL HMATERIALS. (V)
*REACTOR MATERIALS

A LINEARIZED ANALYSIS AD=412 933
OF THE PRESSURE WAVES IN A TANK
UNDERGOING AN ACCELERATION. (L)

¢PRESSURE VESSELS

LINERS FOR MNIGH AD=832 092
PRESSURE AIR STORAGE VESSELS. (V)
*FILAMENT WOUND CONSTRUCTION

MAJOR FACTORS AFFECTING AD=720 478
NEUTRON JRRADIATION EMBRITTLEMENT
OF PRESSURE=-VELLEL STEELS AND
WELDMENTS o (V)

*STEEL

HANUFACTURE AND AD=610 081
HYOROTEST OF THREE 2u INCH DIAMETER
HAR=AGING STEEL PRESSURE
VESSELS. (U)

*PRESSURE VESSELS

MECHANISHS OF METALLIC AD=4§36 963
FAILURE: FLAW INITIATION
TECHNIQUES AND MEASUREMENTS IN Tnlu=
wALL PRESSURE VESSELS.(U)

¢PRESSURE VESSELS

HETASTABLE AUSTENITIC AD=402 636
FORMING OF H[GH STRENGTH PRESSURE
VESSELS. (V)
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UNCLASSIFIED

oROCKET CASES

METASTABLE AUSTENITIC AD~43g 009
FORMING OF H]Gh STRENGTH PRESSURE
VESSELS (U]

*PRESSURE VESSELS

A NaVvY aNaLYSIS OF AD=b609 708
6LASS REINFORCED PLASTICS FOR
HYDROSPACE APPLICATIONS.(U)

e6LASS TEATILES

NEUTRON EMBRITTLEMENT AD=423 526
UF REACTOR PRESSURE V&SSEL
STEELS (W)

*STEEL

NEUTRON SPECTRAL AD-b4y 283

CONSIDERATIONS AFFECTING PROJECTED
ESTIMATES OF RanlaTlon
EMBRITTLEMENT OF ThE arRMY SMelA
KEACTOR PRESSURE VESSEL.{U}

ek MuRITTLEMENT

NEW METHOD OF AD-byg 787
FRODUCTION OF CLaD PLATE ROLLED
PRODUCTS FOR PRESSURE VESSELS) (V)

ek OLLING(METALLURGY)

NONDESTRUCTIVE TESTING AD=847 498
FOR PRESSURE VESSELS. (V)
SUNDERAATER VEHICLES

NOTCH DUCTILITY AND AQ=672 890
TENSILE PROPERTY EVALUATION oF THE
PM=24 REACTOR PRESSURE VESSEL (V)

onUCLEAR REACTORS

NOTCH OUCTILITY AD=b671 807
PROPERTIES OF SM=)1A REACTOR
PRESSURE VESSEL FoLLOalNG THg fN=
PLACF ANNEALING UPERATION,(U)

¢FRESSURE VESSELS

ON THE METHOD OF AD=b39 140
YESTING METALS a1 nlgH TEMPERATURE
AND PRESSURE VALUESs (U]}

®PRESSURE VESSELS

ON YHE STRENGTH AD=403 122
DEGURADATION OF FILAMENT WOUNp

T=5

UNCLASSIF(En

MET=PLA

PRESSURE VESSELS SUBVECTED T0 a
HISTORY OF LOADING, (U}
¢PRESSURE VESSELS

OPTIMUM THICKNESS AD=5657 080
TRANSITIONS FOR CYLINDRICAL
PRESSURE VESSELS WITH HEMISPHERICAL
HEADS (U)

*PRESSURE VESSELS

PHOTOELASTIC ANALYSIS AD=652 41}
OF OPENINGS IN SPHERJCAL AND
CYLINDRIGAL VESSELS SUBJECTED T0
INTERNAL PRESSURE. (V)

*PRESSURE VESSELS

PHOTOELASTIC AD=647 834
INVESTIGATION OF STRESS
CONCENTRATIONS IN SPHAERE=CYLINDER
TRANSITION REGIONS: INCLUDING 4
COMPARISON OF RESULTS FROM
PHOTOELASTIC AND FINITE ELEMENT
ANALYSES (W)

*PHOTOELASTICITY

PHOTOELASTIC AD=553 749
INVESTIGATION OF STRESSES AT
WINDOWS AND HATCHES IN SPHERIcAL
PRESSURE VESSELS, (v}

*PRESSURE VESSELS

PHOTOELASTIC AD=615 415
INVESTIGATION OF STRESSES IN A
PENETRATED HEMISPHuRE. (V)

¢PHOTOELASTICITY

PHOTOELASTIC STUDY OF AD=417 890
TRE STRESSES NEAR OPENINGS IN
PRESSURE VESSELSy(V}

sPHOTOELASTICITY

PHYSICAL AND MECHANICAL AD=443 g5}
PROPERTIES OF PRESSURE VESSEL
MATERTAL FOR APPLICATION IN A
CRYOGENIC ENVIRONMENT(U)

¢PRESSURE VESSELS

PLASMA ARC wELOING AD=855 520
PROCESS DEVELOPMENY PROGRAM,
VOLUME 1.tU}

eROCKET CASES




UNCLASSIF 1
PLA=THE

PLASTIC ANALYSIS AND ADw725 847
PRESSURE=wVESSEL SAFETY,{U)}
*STRUCTURAL PROPEKRTI[ES

PRACYICAL CONSIDERATIONS AD=H24 43}
IN APPLYING LABORATORY FRACTURE
TEST CRITERIA TO THE FRACTURE=SAFE
DESIGN OF PRESSUXE VEUSELS»(u)

#PRESSURE VESSELS

PRELIMINARY REPORT ON AD=423 216
FAORICATION AND TESTS QF AN
ELECYRODEPOSITED PRESSVRE
8OTTLE, (U}

. PRESSURE VESSELS

PRESSVURE CHAMBER FOR AD=62y 28}
MICRGELECTROPHYSIOLOGICAL
TECHNIQUES (CAISSon DE COMPRFSSION
POUR TECHNIQUES
MICRUELECTROPHYSIOLOGINUES) (V)

¢PRESSURE VESSELS

PRESSURE VESSEL AD=705 125
CONCEPTS: EXPLORATORY EVALUATION
OF STACKED=RING AnND SEGMENTEp=wALL
NESTIGNS #1TH TIE=ROD END=CLOSURE
RESTRAINTS (L)

¢UNOERWATER VEHICLES

PRESSURE VESSEL FOR AD=623 166
CALIBRATING SONAR TRAMSOUCERS
ACOUSTICALLY TRANSPARENTY FIBER
GLASS CAPSVULE PERMIYS TESTING AT
PRESSURES TO 800 PS516,1V)

*PRESSURE VESSELS

PRESSYRE VESSELSe AD=702 600
VOLUME 1.1(V)
¢PRESSURE VESSELS
) PROCEOURES FOR AD=737 190

INTERPRETING THE STRUCTURAL
IMPLICATIONS OF RADTATIONeDAMAGE
SURVEILLANCE RESULTS ON NUCLEAR
PRESSURE VESSELS. (U}

$REACTOR SYSTEH COMPOHENTS

PROPERTIES QF GRAPHITE AD=744 885
FIBER COMPOSITES AT CRYCGENI(c
TEMPERATURES« (V)

T=$
UNCLASSIF1En

ED

SCOMPOSITE HATERIALS

RADIATION DAMAGE "AD=629% 88)
SURVEILLANCE OF POAER REACTOR
PRESSVRE VESSELS+ (V)

SRADIATION DAMAGE

RAMJET TECHNOLOGY AD=602 048
PROGRAM, 1963« SECTION X1V,
AEROTHERMAL CAPABILITY OF PLASMA
HEATERSs SECTION XvVe HIGH
PRESSURE AIR GENERATJON.(U)

SRAMJET ENGINES

A REASSESSMENT OF AD=711 84s
FRACTURE=SAFE OPERATING CRITERIA
FOR REACTOR VESSEL STEELS BASED ON
CHARPY=V PERFORMANCE . {U)

eSTEEL

REPAIRING THICK=~WALLED AD=¢21 91
HIGH~PRESSURE VESSELS B8Y ELECTRIC
ARC WELDING4 (V)

*ARC WELDING

RESEARCH AND ' AD=425 |96
DEYELOPMENT IN SUPPORT OF THE

“POLARIS PROGRAMs TA”K 1o
INVESTIGATION OF FILAMENT WINDING
PATTERNS o (V)

¢PRESSURE VESSELS

REVERSE YIELDING OF A AD=425 162 °
FULLY AUTOFRETTAGED TUBE OF LARGE
WALL RATIOW (U}

¢CYLINORICAL BODIES

AD=869 053
ALUMINUM AND

REVIEW OF RECENT
DEVELOPMENTS.,
MAGNESTUN, ()

SALUMINUM ALLOQYS

REVIEW OF RECENT AD=870 3%0
DEVELOFHENTSe LOW-TEMPERATURE
PROPERYIES OF HETALS, (V)

*HETALS

THE ROLE OF FRACTURE AD»713 819
TOUGHNESS AND RESIDUAL STRESSES 1IN
THE FATIGUE AND FRACTURE BEHAVIOR
OF LARGE THICK~ANALLED PRESSURE
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VESSELS,(U)
¢3UN BARRELS

SIMPLIFIED SHELL AD=849 039
AMALYSIS (EDGE AND INTERIJOR
INFLUENCE COEFFICIENTS FOR PRESSURE
VESSELS w1TH SPHERICAL CAP) (U}

SPRGJECTILES

SM=1A PRESSURE VESSEL AD=b699 330
LIFETIME AS RESULT OF Ibh=PLACE
ANNEALING, (V)

¢PRESSURIZED WATER REACTORS

SMe]A REACTOR PRESSURE ADe717 618
VESSEL SURVEILWLANCES IRRADIATION
UF FOLLOw=OMN CAPSULES IN THE SHe-l
REACTOR, (U)

spPONWER REACTORS

SMelA VAPOR CONTAINER AC=718 026
LEAK TEST! 3«5 AUGUST 19704(V)
sPRESSURIZED WATER REACTCRS

SOLID GLASS AND CERAMIC AD=42g 905
EXTERNAL=PRESSURE VESSELSy (U)
oRESSURE VESSELS

STEELS FOR COMMERCIAL AD=703 963
NUCLEAR POWER REACTOR PRESSURE
VESSELS, (U)

ePONER REACTORS

STRESS ANALYSIS/MEASUREHM AD=873 130
ENT TECHNIQUES FOR PRESSURE
VESSELS. (U}

¢PRESSURE VESSELS

STRESS ANALYSIS OF A 4=  AD=b3g 925
INCn DIAMETER PRESSURE VESSEL
DUKING & 131 BIAATAL BURST TgST.(V)

*PRESSURE VESSELS

STRESS ANALYSIS OF THIN AD=709 446
ELASTOPLASTIC SHELLS.(U)
sPRESSURE VESSELS

STRESSES IN SHALLOW AD=62g 138
GLASS DOMES wlTH CONSTRAINED
ENGES. (V)

¢PRESSURE VESSELS

T~7

UNCLASSIF1En

UNCLASSIFIED
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SIM=THE

STRESSES IN THIN AD=43} 706
VESSELS UNDER INTERNAL PRESSUREs(U)
*PRESSURE VESSELS

STRESS INTENSITY AD=724 44)
FACTORS FOR INTERNALLY PRESSURIZED
THICK=WALL CYLINDERS»(U)

*PRESSURE VESSELS

0

THE STRUCTURAL BEHAVIOR AD=746 878
OF GLASS PRESSURE HULLSe(U)
eSUBMARINE HULLS

STRUCTURE AND AD=725 463
COMPOSITION EFFECTS ON IRRADIATION
SENSITIVITY OF PRESSURE VESSEL
STEELS, (V)

*STEEL

A STUDY OF THE BEHAVIOR AD=425 729
OF SMALL PRESSURE VESSELS UNDER
BIAXIAL STRESS CONDITIONS ANv [N
THE PRESENCE OF SURFACE CRACKS. (V)

¢PRESSURE VESSELS

STUDY OF THE EFFECTS OF AD=420 977
MECHANICAL DAMAGE ON THE
PERFORMANCE OF FILAMENT=wOUNp MOTOR
CASES« (V)

*ROCKET CASES

STUDY OF THE EFFECTS OF AD=295 424
THICKNESS ON THE PROPERTIES OF
LAMINATED FOR UNDERWATER PRESSURE
VESSELSe (V)

SLAMINATES

A SURVEY ON FRACTURE OF AD=697 764
PRESSURIZED VESSELS(V)
*PRESSURE VESSELS

TECHNIQUE FOR FORMING AD=628 877
PRESSURE WINDONS FROM THIN METAL
SHEETS.(U)

¢PRESSURE VESSELS

THE TENSILE PROPERTIES AD=664 440
OF SELECTED STEELS FOR USE 1IN
NUCLEAR REACTOR PRESSURE
VESSELS« (L)

*STEEL
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TEN=YAN

TENSILE STRESSES ON THE  AD=6]3 552
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