
TECHNICAL 
LIBRARY 

ADP/^9c/ 

SPECIAL PUBLICATION ARLCB-SP-84024 

INDEX TO BENET WEAPONS LABORATORY (LCWSL) 

TECHNICAL REPORTS - 1983 

R. D. NEIFELD 

TECHNICAL PUBLICATIONS AND EDITING UNIT 

JULY 1984 

US ARMY ARMAMENT RESEARCH AND DEVELOPMENT CENTER 
LARGE CALIBER WEAPON SYSTEMS LABORATORY 

BENET WEAPONS LABORATORY 
WATtRVLIET  NX     12189 

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED 



DISCLAIMER 

The findings in this report are not to be construed as an official 

Department of the Amy position unless so designated by other author- 

ized documents. 

The use of trade narae(s) and/or manufacture(s) does not consti- 

tute an official indorsement or approval. 

DISPOSITION 

Destroy this report when it is no longer needed. Do not return it 

to the originator. 



SECURITY CLASSIFICATION OF THIS PAGE (When Dale Entered) 

REPORT DOCUMENTATION PAGE READ INSTRUCTIONS 
BEFORE COMPLETING FORM 

1.    REPORT NUMBER 

ARLCB-SP-84024 

2. GOVT ACCESSION NO. 3.    RECIPIENT'S CATALOG  NUMBER 

4.   TITLE (and Subtitle) 

INDEX TO BENET WEAPONS LABORATORY (LCWSL) 
TECHNICAL REPORTS - 1983 

5.    TYPE OF REPORT & PERIOD COVERED 

Final 
6. PERFORMING ORG. REPORT NUMBER 

7.    AUTHORO) 

R.   D.   Neifeld 

8.    CONTRACT OR GRANT  NUMBERCs) 

9.    PERFORMING ORGANIZATION   NAME AND  ADDRESS 

US Army Armament Research § Development Center 
Benet Weapons Laboratory, DRSMC-LCB-TL 
Watervliet, NY  12189 

10. PROGRAM ELEMENT, PROJECT, TASK 
AREA & WORK UNIT NUMBERS 

11. CONTROLLING OFFICE NAME AND ADDRESS 
US Army Armament Research 5 Development Center 
Large Caliber Weapon Systems Laboratory 
Dover, NJ 07801 

12.    REPORT DATE 

July   1984 
13.    NUMBER OF PAGES 

117 
14.    MONITORING AGENCY NAME a  ADDRESS(lf dlllerent Irom Controlllne OlUce) 15.    SECURITY CLASS, (of thla report) 

UNCLASSIFIED 
15a.    DECLASSIFI CATION/DOWN GRADING 

SCHEDULE 

16.    DISTRIBUTION STATEMENT (of thla Report) 

Approved for public release; distribution unlimited. 

17.    DISTRIBUTION STATEMENT (of the abatract entered In Block 20, If different from Report) 

18.    SUPPLEMENTARY NOTES 

19.    KEY WORDS (Continue on reverse aide If necessary and Identify by block number) 

Benet Weapons Laboratory 
Technical Publications 
Bibliography 
Abstracts 
Document Control Data 

20.    ABSTRACT (ConiEmje en, reverse sirts M nece-aaaiy and identify by block number) 

This is a compilation of Benet Weapons Laboratory technical reports 
published during 1983. 

DD t j^H^a 1473      EDrnoN OF t MOV 65 is OBSOLETE 
UNCLASSIFIED 

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered) 



SECURITY CLASSIFICATION OF THIS PAGEQWian Data Entered) 

SECURITY CLASSIFICATION OF THIS PAGEfWien Data Entered) 



TABLE OF CONTENTS 

Page 

LIST OF REPORTS 1 

AUTHOR INDEX 5 

SUBJECT  INDEX 8 

AD NUMBERS 18 

ABSTRACTS-REPORT DOCUMENTATION  PAGE   (DD FORM  1473) 21 



TECHNICAL REPORTS 1983 

REPORT NUMBER 

ARLCB-MR-83001 

ARLCB-MR-83002 

ARLCB-TR-83003 

ARLCB-TR-83004 

ARLCB-TR-83005 

ARLCB-TR-83006 

ARLCB-TR-83007 

ARLCB-TR-83008 

ARLCB-TR-83009 

ARLCB-TR-83010 

ARLCB-MR-83011 

ARLCB-TR-83012 

TITLE 

Comparison of Launch Simulation and 
Fracture Toughness Test Results for 
M774 Depleted Uranium Penetrators 

Effects of Curing Temperature and 
Time on Corrosion Resistance, Wear 
Life, Adhesion and Completeness of 
Cure of Sandstrom Solid Film 
Lubricant No. 9A 

Stress Intensity Factors for Radial 
Cracks in a Pre-Stressed, Thick- 
Walled Cylinder of Strain-Hardening 
Materials 

Fracture Damage and Failure of 
Cannon Components by Service 
Loading 

Thermo-Elastic-Plastic Analysis of 
a Thick-Walled Cylinder with 
Temperature-Dependent Yield Stress 

A Generalized Rayleigh-Ritz Method 
for Structural Dynamics Problems in 
Conjunction with Finite Elements 

Crack Initiation and Propagation 
in Metals in Liquid Mercury Using 
Fracture Mechanics 

Crack Growth in Mercury Embrittled 
Aluminum Alloys Under Cyclic and 
Static Loading Conditions 

Mechanical Properties of Hydro- 
statically Extruded Uranium - 
0.75 Percent Titanium Alloy 

Recent Findings and Developments 
in Chromium Plated Gun Tubes 

Material Handling 

Gun Tube Extrusion 

AUTHOR 

J.H. Underwood 
M.A. Scavullo 

D. Trevett 

S.L. Pu 
P.C.T. Chen 

J.H. Underwood 

P.C.T. Chen 

J.J. Wu 

J.A. Kapp 

J.A. Kapp 

DATE 

Jan 83 

Jan 83 

Feb 83 

Feb 83 

Feb 83 

Feb 83 

Mar 83 

Mar 83 

C.J. Nolan Mar 83 
M.H. Kamdar 
J.H. Underwood 

V.P. Greco Mar 83 
G. D'Andrea 
J. Walden 

R.J. Meinhart Apr 83 

R.A. Farrara Apr 83 



TECHNICAL REPORTS 1983 (CONT.) 

REPORT NUMBER 

ARLCB-SP-83013 

ARLCB-TR-83014 

ARLCB-TR-83015 

ARLCB-TR-83016 

ARLCB-MR-83017 

ARLCB-MR-83018 

ARLCB-TR-83019 

ARLCB-TR-83020 

ARLCB-TR-83021 

ARLCB-TR-83022 

ARLCB-TR-83023 

ARLCB-TR-83024 

ARLCB-TR-83025 

ARLCB-TR-83026 

TITLE 

Index to Benet Weapons Laboratory 
(LCWSL) Technical Reports - 1982 

Recycling of Scrap Gun Tubes by 
Rotary Forging 

Rotary Forging of the M483A1 
Projectile Body 

Evaluation of Superconducting Aug- 
mentation on a Rail Gun System 

Improved Inspection Techniques for 
Ingots and Preforms for Rotary 
Forging 

Group Technology of Weapon Systems 

Engraving of Rotating Bands - A 
Modification of Metal-Flow Pattern 

Results of the 105MM M68 Gun Tube 
Wear Survey 1981-82 

Large Caliber Powder Chamber Boring 

Metallographic Studies of Erosion 
and Thermo-Chemical Cracking of 
Cannon Tubes 

Elastic-Plastic Analysis of Annular 
Plate Problems  Using NASTRAN 

A Functional Stress Intensity 
Approach to Multiply Cracked, 
Partially Autofrettaged Cylinders 

Erosion Control in Chromium 
Plated Cannon Tubes 

Superconductivity in Hydrogen- 
Charged Ion-Beam Mixed Palladium 
Copper Alloy 

AUTHOR DATE 

R.D. Neifeld Apr 83 

C. Galderone Apr 83 

L. Liuzzi Apr 83 

C.G. Homan Jun 83 
W. Scholz 

W. Sullivan May 83 
V. Colangelo 

J. Cocco May 83 

B. Avitzur Jun 83 

B.J. Rowekamp 

ARLCB-TR-83027 Fatigue Behavior in Muzzle Region 
of Certain 105 MM M137A1 Howitzer 
Tubes 

S.L. Pu 

R.S. Montgomery 
F.K. Sautter 

W. Scholz 
A. Leiberich 
W.J. Standish 
C.G. Homan 

B.B. Brown 

May 83 

A. Wakulenko May 83 

R.M. Fisher May 83 
A. Szirmae 
M.H. Kamdar 

P.C.T. Chen May 83 

Jun 83 

Jun 83 

Jun 83 

Jun 83 



TECHNICAL REPORTS 1983 (CONT.) 

REPORT NUMBER 

ARLCB-TR-83028 
(Rev.] 

ARLCB-TR-83029 

ARLCB-TR-83030 

ARLCB-TR-83031 

ARLCB-TR-83032 

ARLCB-TR-83033 

ARLCB-TR-83034 

ARLCB-MR-83035 

ARLCB-MR-83036 

ARLCB-TR-83037 

ARLCB-TR-83038 

ARLCB-MR-83039 

TITLE 

A Closure-Packing System to 
Minimize End Effects on 
Pressurized Cylinders 

Studies of Refractory Metal 
Coatings for Advanced Gun 
Barrels 

Behavior of Pressurized Cylinders 
with Multiple Internal Cracks 

Evidence for the Melt-Lubrication 
of Projectile Bands 

Electrical Transport in Low 
Resistivity Amorphous Alloys 

Characterization of Crystallo- 
graphic Structure and Internal 
Stress of Chromium Coatings Plated 
Under Current Interruptions 

Sample Preparation and Evaluation 
of Steel Specimens for Inclusion 
Retention and Subsequent Automated 
Assessment 

Microstructural Analysis of a 
Rapidly Fired Five-Inch Navy 
Gun Tube 

Cold Rotary Forging of a Thin- 
Walled Rifled Tube 

Concept Study of Lightweight 
Large Caliber Weapons for Mobile 
Protected Gun System 

Elastic Properties of Uranium - 
.78 Titanium as a Function of 
Pressure to 1.6 GPa 

Determination of the Heat Treatment 
Characteristics of Various Gun 
Steels by Combined Thermomagnetic 
and Differential Thermal Analysis 

AUTHOR 

B.B. Brown 

DATE 

Jun 83 

I. Ahmad Jul 83 
J. Barranco 
P. Aalto 
J. Cox 

J.F. Throop Sep 83 
R. Fujczak 

R.S. Montgomery Sep 83 

L.V. Meisel Sep 83 
P.J. Cote 

G.P. Capsimalis Sep 83 
E.S. Chen 

T.V. Brassard 

T.V. Brassard 
J.F. Throop 

B. Avitzur 

R.H. Cole 

J. Frankel 
D. Dandekar 

P.J. Cote 

Oct 83 

Oct 83 

Oct 83 

Oct 83 

Oct 83 

Nov 83 



TECHNICAL REPORTS 1983 (CONT.) 

REPORT NUMBER 

ARLCB-TR-83040 

ARLCB-TR-83041 

ARLCB-TR-83042 

ARLCB-TR-83043 

ARLCB-TR-83044 

ARLCB-TR-83045 

ARLCB-MR-83046 

ARLCB-TR-83047 

ARLCB-TR-83048 

TITLE 

Fatigue Life Analysis and Tensile 
Overload Effects with High Strength 
Steel Notched Specimens 

Prediction of Residual  Stresses  in 
an Autofrettaged Thick-Walled 
Cylinder 

Measurement of the Extent of 
Autofrettage in Tube Sections 

Fracture Behavior of a Uranium 
and a Tungsten Alloy in a Notched 
Component with Inertia Loading 

Magnetic Behavior of Pressure 
Quenched Cadmium Sulfide 
Containing Chlorine 

Mechanical Properties of Silicone 
Rubber in a Closed Volume 

Manufacture of Split Ring Breech 
Seals 

Finite Element Results of 
Pressurized Thick Tubes Based 
on Two Elastic-Plastic Material 
Models 

Explicit Formulas for Cn 

Piecewise Hermite Basis 
Functions 

AUTHOR 

J.H. Underwood 

P.C.T. Chen 

B.B. Brown 

J.H. Underwood 
M.A. Scavullo 

P.J. Cote 
C.G. Homan 
W.C. Moffatt 
S. Block 
G.P. Piermarini 
R.K. MacCrone 

G.P. O'Hara 

R.S. DeMeo 

P.C.T. Chen 
G.P. O'Hara 

R.W. Soanes, Jr. 

DATE 

Nov 83 

Nov 83 

Dec 83 

Dec 83 

Nov 83 

Dec 83 

Dec 83 

Dec 83 

Dec 83 



AUTHOR INDEX--1983 

AUTHOR 

Aalto, P. 

Ahmad, I. 

Avitzur, B. 

Barranco, J. 

Block, S. 

Brassard, T. V, 

Brown, B. B. 

Calderone, C. 

Capsimalis, G. P, 

Chen, E. S. 

Chen, P. C. T. 

Cocco, J. 

Colangelo, V. 

Cole, R. H. 

Cote, P. J. 

Cox, J. 

Dandekar, D. 

D'Andrea, G. 

DeMeo, R. S. 

REPORT NUMBER 

ARLCB-TR-83029 

ARLCB-TR-83029 

ARLCB-TR-83019 
ARLCB-MR-83036 

ARLCB-TR-83029 

ARLCB-TR-83044 

ARLCB-TR-83034 
ARLCB-MR-83035 

ARLCB-TR-83027 
ARLCB-TR-83028 (Rev.) 
ARLCB-TR-83042 

ARLCB-TR-83014 

ARLCB-TR-83033 

ARLCB-TR-83033 

ARLCB-TR-83003 
ARLCB-TR-83005 
ARLCB-TR-83023 
ARLCB-TR-83041 
ARLCB-TR-83047 

ARLCB-MR-83018 

ARLCB-MR-83017 

ARLCB-TR-83037 

ARLCB-TR-83032 
ARLCB-MR-83039 
ARLCB-TR-83044 

ARLCB-TR-83029 

ARLCB-TR-83038 

ARLCB-TR-83010 

ARLCB-MR-83046 



AUTHOR INDEX--1983 (CONT.) 

AUTHOR 

Farrara, R. A. 

Fisher, R. M. 

Frankel, J. 

Fujczak, R. 

Greco, V. P. 

Homan, C. G. 

Kamdar, M. H. 

Kapp, J. A. 

Leiberich, A. 

Liuzzi,   L, 

MacCrone,  R.   K. 

Meinhart,  R.   J. 

Meisel,   L.   V. 

Moffatt,  W.   C. 

Montgomery,  R.   S. 

Neifeld,  R.   D. 

Nolan,   C.  J. 

O'Hara,   G.   P. 

Piermarini,  G.   P. 

Pu,  S.   L. 

REPORT NUMBER 

ARLCB-TR-83012 

ARLCB-TR-83022 

ARLCB-TR-83038 

ARLCB-TR-83030 

ARLCB-TR-83010 

ARLCB-TR-83016 
ARLCB-TR-83026 
ARLCB-TR-83044 

ARLCB-TR-83009 
ARLCB-TR-83022 

ARLCB-TR-83007 
ARLCB-TR-83008 

ARLCB-TR-83026 

ARLCB-TR-83015 

ARLCB-TR-83044 

ARLCB-MR-83011 

ARLCB-TR-83032 

ARLCB-TR-83044 

ARLCB-TR-83025 
ARLCB-TR-83031 

ARLCB-SP-83013 

ARLCB-TR-83009 

ARLCB-TR-83045 
ARLCB-TR-83047 

ARLCB-TR-83044 

ARLCB-TR-83003 
ARLCB-TR-83024 



AUTHOR INDEX--1983 (CONT.) 

AUTHOR 

Rowekamp, B. J. 

Sautter, F. K. 

Scavullo, M. A. 

Scholz, W. 

Soanes, R. W., Jr. 

Standish, W. J. 

Sullivan, W. 

Szirmae, A. 

Throop, J. F. 

Trevett, D. 

Underwood, J. H. 

Wakulenko, A. 

Walden, J. 

Wu, J. J. 

REPORT NUMBER 

ARLCB-TR-83020 

ARLCB-TR-83025 

ARLCB-MR-83001 
ARLCB-TR-83043 

ARLCB-TR-83016 
ARLCB-TR-83026 

ARLCB-TR-83048 

ARLCB-TR-83026 

ARLCB-MR-83017 

ARLCB-TR-83022 

ARLCB-TR-83030 
ARLCB-MR-83035 

ARLCB-MR-83002 

ARLCB-MR-83001 
ARLCB-TR-83004 
ARLCB-TR-83009 
ARLCB-TR-83040 
ARLCB-TR-83043 

ARLCB-TR-83021 

ARLCB-TR-83010 

ARLCB-TR-83006 



SUBJECT INDEX--1983 

SUBJECT 

Abstracts 

Accelerated Testing 

ADINA Code 

Adsorption 

Alloys 

Aluminum Alloys 

Amorphous Materials 

Annular Plates 

Artillery 

Augmentation 

Autofrettage 

Autoloader Concepts 

Automatic Guided Vehicle 

Automation 

Basis Functions 

Bauschinger Effect 

Bibliography 

Bore Wear 

Bores 

Borescope 

Boundary Value Problems 

Breech Mechanisms 

REPORT NUMBER 

ARLCB-SP-83013 

ARLCB-MR-83002 

ARLCB-TR-83047 

ARLCB-TR-83008 

ARLCB-TR-83032 

ARLCB-TR-83008 

ARLCB-TR-83032 

ARLCB-TR-83023 

ARLCB-MR-83036 

ARLCB-TR-83016 

ARLCB-TR-83025 
ARLCB-TR-83030 
ARLCB-TR-83041 
ARLCB-TR-83042 

ARLCB-TR-83037 

ARLCB-MR-83011 

ARLCB-MR-83018 

ARLCB-TR-83048 

ARLCB-TR-83041 

ARLCB-SP-83013 

ARLCB-TR-83010 

ARLCB-TR-83021 
ARLCB-TR-83025 

ARLCB-TR-83020 

ARLCB-TR-83006 

ARLCB-MR-83046 



SUBJECT INDEX--1983 (CONT.) 

SUBJECT 

Cadmium Sulfides 

Cannon Tubes 

Chromium Plating 

Closure-Packing System 

Cold Working 

Commencement-of-Rifling 

Contour Boring 

Copper Alloys 

Corrosion Resistance 

Crack Propagation 

Cracking (Fracturing) 

Cracks 

Crystal Structure 

Curing 

Current Interruptions 

Currents 

Cylindrical Bodies 

Defects (Materials) 

Depleted Uranium 

REPORT NUMBER 

ARLCB-TR-83044 

ARLCB-TR-83004 

ARLCB-TR-83010 
ARLCB-TR-83025 
ARLCB-TR-83033 

ARLCB-TR-83028 (Rev.) 

ARLCB-MR-83036 

ARLCB-TR-83019 

ARLCB-TR-83021 

ARLCB-TR-83026 

ARLCB-MR-83002 

ARLCB-TR-83008 

ARLCB-TR-83004 
ARLCB-TR-83022 
ARLCB-TR-83030 

ARLCB-TR-83024 

ARLCB-TR-83033 

ARLCB-MR-83002 

ARLCB-TR-83033 

ARLCB-TR-83016 

ARLCB-TR-83003 
ARLCB-TR-83005 
ARLCB-TR-83015 
ARLCB-TR-83024 
ARLCB-TR-83028 (Rev.) 
ARLCB-TR-83030 
ARLCB-TR-83041 

ARLCB-TR-83034 

ARLCB-MR-83001 



SUBJECT INDEX--1983 (CONT.) 

SUBJECT 

Diamagnetism 

Differential Thermal Analysis 

Diffraction Model 

Dispersion Hardening 

Duplex Coatings 

Elastic-Plastic 

Elastic Properties 

Elastomers 

Electrical Transport 

Electrodeposition 

Electroslag Refining (ESR) 

Engraving 

Erosion 

Extrusion 

Failure (Mechanics) 

Fatigue 

Fatigue Cracks 

Fatigue Life 

Fatigue Tests 

REPORT NUMBER 

ARLCB-TR-83044 ' 

ARLCB-MR-83039 

ARLCB-TR-83032 

ARLCB-TR-83025 

ARLCB-TR-83025 

ARLCB-TR-83047 

ARLCB-TR-83038 

ARLCB-TR-83045 

ARLCB-TR-83032 

ARLCB-TR-83029 
ARLCB-TR-83033 

ARLCB-TR-83014 

ARLCB-TR-83019 

ARLCB-TR-83022 
ARLCB-TR-83025 
ARLCB-TR-83029 
ARLCB-MR-83035 

ARLCB-TR-83009 
ARLCB-TR-83012 

ARLCB-MR-83001 

ARLCB-TR-83007 
ARLCB-TR-83008 
ARLCB-TR-83027 
ARLCB-TR-83042 

ARLCB-TR-83030 

ARLCB-TR-83040 

ARLCB-TR-83028 (Rev.) 

10 



SUBJECT INDEX--1983 (CONT.) 

SUBJECT 

Finite Element Analysis 

Flinak 

Forging 

Fracture (Mechanics) 

Group Technology 

Gun Barrels 

Gun Mounts 

Gun Steel - AOD Process 

Gun Tubes 

Guns 

Hardness 

Heat Treatment 

Hermite Functions 

High Pressure 

High Strength Steel 

Howitzers 

REPORT NUMBER 

ARLCB-TR-83006 
ARLCB-TR-83023 
ARLCB-TR-83024 
ARLCB-TR-83047 
ARLCB-TR-83048 

ARLCB-TR-83029 

ARLCB-TR-83014 
ARLCB-TR-83015 
ARLCB-MR-83017 
ARLCB-MR-83036 

ARLCB-MR- 
ARLCB-TR- 
ARLCB-TR- 
ARLCB-TR- 
ARLCB-TR- 
ARLCB-TR- 

83001 
83004 
83007 
83008 
83027 
83043 

ARLCB-MR-83018 

ARLCB-TR-83029 
ARLCB-MR-83036 

ARLCB-TR-83037 

ARLCB-TR-83012 

ARLCB-TR- 
ARLCB-TR- 
ARLCB-MR- 

ARLCB-SP- 
ARLCB-TR- 

ARLCB-TR- 

ARLCB-MR- 

ARLCB-TR- 

ARLCB-TR- 

ARLCB-TR- 

ARLCB-TR- 

83012 
83020 
83035 

83013 
83022 

83033 

83039 

83048 

83009 

83040 

83027 

11 



SUBJECT  INDEX--1983   (CONT.) 

SUBJECT 

Hydraulic Equipment 

Hydraulic  Kinking Machine 

Hydrostatics 

Inclusions 

Ingots 

Interference Microscopy 

Ion Beams 

Isotropic Hardening 

Kinematic Hardening 

Lame'' Strain 

Launch Efficiency 

Lightweight  Cannon 

Liners 

Liquid Metal  Embrittlement 

Lubrication 

Magnetic Analysis 

Manufacturing 

Materials Handling 

Measurement 

Mechanical  Properties 

Me It-Lubrication 

Mercury 

Metallography 

REPORT NUMBER 

ARLCB-TR-83028 (Rev.) 

ARLCB-MR-83046 

ARLCB-TR-83009 

ARLCB-TR-83034 

ARLCB-MR-83017 

ARLCB-TR-83034 

ARLCB-TR-83026 

ARLCB-TR-83047 

ARLCB-TR-83047 

ARLCB-TR-83030 

ARLCB-TR-83016 

ARLCB-TR-83037 

ARLCB-TR-83029 

ARLCB-TR-83007 
ARLCB-TR-83008 

ARLCB-TR-83031 

ARLCB-MR-83039 

ARLCB-MR-83018 

ARLCB-MR-83011 

ARLCB-TR-83042 

ARLCB-TR-83009 
ARLCB-TR-83045 

ARLCB-TR-83031 

ARLCB-TR-83008 

ARLCB-TR-83034 
ARLCB-MR-83035 

12 



SUBJECT INDEX--1983 (CONT.) 

SUBJECT 

Metals 

MICLASS 

Microcracking 

Microstructure 

Mobile Protected Gun System (MPGS) 

Modulus 

Moving Loads 

Muzzles 

NASTRAN Program 

Nitriding 

Nondestructive Testing 

Non-isothermal 

Notched Bend Test 

Numerical Methods 

105 mm Gun 

105 mm M137A1 

Overhead Cranes 

Palladium Alloys 

Paramagnetism 

Parts 

Piecewise Defined 

Plastic Deformation 

REPORT NUMBER 

ARLCB-TR-83007 
ARLCB-TR-83019 

ARLCB-MR-83018 

ARLCB-TR-83033 

ARLCB-TR-83033 
ARLCB-MR-83035 

ARLCB-TR-83037 

ARLCB-TR-83045 

ARLCB-TR-83006 

ARLCB-TR-83027 

ARLCB-TR-83023 

ARLCB-TR-83025 

ARLCB-MR-83017 
ARLCB-TR-83043 

ARLCB-TR-83005 

ARLCB-TR-83040 

ARLCB-TR-83006 

ARLCB-TR-83029 

ARLCB-TR-83027 

ARLCB-MR-83011 

ARLCB-TR-83026 

ARLCB-TR-83044 

ARLCB-MR-83018 

ARLCB-TR-83048 

ARLCB-TR-83023 

13 



SUBJECT INDEX--1983 (CONT.) 

SUBJECT 

Powder Chambers 

Preforms 

Pressure 

Pressure Seals 

Pressure Vessels 

Pre-stressed Cylinders 

Projectile Lubrication 

Projectiles 

Pullover Gages 

Pyrotool V 

Quenching 

Radial Stress 

Rail Guns 

Recoil Mechanisms 

Recycled Materials 

Refractory Metals 

Reports 

Residual Stress 

Reverse Yielding 

REPORT NUMBER 

ARLCB-TR-83021 

ARLCB-TR-83014 
ARLCB-MR-83017 

ARLCB-TR-83045 
ARLCB-TR-83038 

ARLCB-TR-83028 (Rev.) 

ARLCB-TR-83003 

ARLCB-TR-83003 

ARLCB-TR-83031 

ARLCB-TR-83015 

ARLCB-TR-83020 

ARLCB-TR-83029 

ARLCB-MR-83039 
ARLCB-TR-83044 

ARLCB-TR-83003 

ARLCB-TR-83016 

ARLCB-TR-83037 

ARLCB-TR-83014 

ARLCB-TR-83029 

ARLCB-SP-83013 

ARLCB-TR-83004 
ARLCB-TR-83024 
ARLCB-TR-83025 
ARLCB-TR-83027 
ARLCB-TR-83033 
ARLCB-TR-83040 
ARLCB-TR-83041 
ARLCB-TR-83042 

ARLCB-TR-83041 

14 



SUBJECT INDEX--1983   (CONT.) 

SUBJECT 

Rifling Profile 

Rings 

Rotary Forging 

Rotating Bands 

Rubber 

Safe Service Life 

Sandblasting 

Saturation 

Scrap Tubes 

Seals (Stoppers) 

Sideloading Lift Trucks 

Silicones 

Solid Film Lubricants 

Spalling 

Splines 

Stargages 

Steel 

Strain Hardening 

Strain Measurements 

REPORT NUMBER 

ARLCB-TR-83010 

ARLCB-MR-83046 

ARLCB-TR-83014 
ARLCB-TR-83015 
ARLCB-TR-83017 
ARLCB-MR-83036 

ARLCB-TR-83019 
ARLCB-TR-83025 
ARLCB-TR-83031 

ARLCB-TR-83045 

ARLCB-TR-83027 

ARLCB-TR-83025 

ARLCB-TR-83032 

ARLCB-TR-83014 

ARLCB-MR-83046 

ARLCB-MR-83011 

ARLCB-TR-83045 

ARLCB-MR-83002 

ARLCB-TR-83025 

ARLCB-TR-83048 

ARLCB-TR-83020 

ARLCB-TR-83029 
ARLCB-TR-83034 
ARLCB-MR-83035 
ARLCB-MR-83036 
ARLCB-MR-83039 

ARLCB-TR-83003 
ARLCB-TR-83041 

ARLCB-TR-83030 

15 



SUBJECT  INDEX--1983   (CONT.) 

SUBJECT 

Stress Analysis 

Stress  Concentration 

Stress  Intensity  Factors 

Stress Waves 

Stresses 

Structural Dynamics 

Superconducting Augmentation 

Superconductivity 

Tanks (Combat Vehicles) 

Tantalum 

Technical Publications 

Temperature-Dependent Yield Stress 

Tensile Tests 

Thermochemistry 

Thermo-Elastic-Plastic 

Thermogravimetric  Analysis 

Thick Tubes 

Thick-Wall Cylinders 

Titanium Alloys 

Transition Temperature 

Tubes 

REPORT NUMBER 

ARLCB-TR-83043 

ARLCB-TR-83040 

ARLCB-TR-83003 
ARLCB-TR-83024 

ARLCB-TR-83006 

ARLCB-TR-83025 

ARLCB-TR-83006 

ARLCB-TR-83016 

ARLCB-TR-83026 
ARLCB-TR-83044 

ARLCB-TR-83020 

ARLCB-TR-83029 

ARLCB-SP-83013 

ARLCB-TR-83005 

ARLCB-MR-83001 

ARLCB-TR-83022 

ARLCB-TR-83005 

ARLCB-MR-83039 

ARLCB-TR-83047 

ARLCB-TR-83005 
ARLCB-TR-83024 
ARLCB-TR-83030 

ARLCB-TR-83009 
ARLCB-TR-83038 

ARLCB-TR-83026 

ARLCB-TR-83042 

16 



SUBJECT  INDEX--1983   (CONT.) 

SUBJECT 

Tungsten Alloys 

20 mm Gun 

Ultrasonic Tests 

Ultrasonics 

Uranium Alloys 

Vacuum Degassing (VD) 

Vacuum Deoxidizing (VDox) 

Variational Method 

Weapon Systems 

Wear 

Wear Resistance 

White Layer 

REPORT NUMBER 

ARLCB-TR-83043 

ARLCB-TR-83029 

ARLCB-TR-83038 

ARLCB-MR-83017 
ARLCB-TR-83030 

ARLCB-TR-83009 
ARLCB-TR-83038 
ARLCB-TR-83043 

ARLCB-TR-83014 

ARLCB-TR-83014 

ARLCB-TR-83006 

ARLCB-MR-83018 

ARLCB-TR-83020 

ARLCB-MR-83002 

ARLCB-MR-83035 

17 



AD NUMBERS--1983 

REPORT NUMBER 

ARLCB-MR-83001 

ARLCB-MR-83002 

ARLCB-TR-83003 

ARLCB-TR-83004 

ARLCB-TR-83005 

ARLCB-TR-83006 

ARLCB-TR-83007 

ARLCB-TR-83008 

ARLCB-TR-83009 

ARLCB-TR-83010 

ARLCB-MR-83011 

ARLCB-TR-83012 

ARLCB-SP-83013 

ARLCB-TR-83014 

ARLCB-TR-83015 

ARLCB-TR-83016 

ARLCB-MR-83017 

ARLCB-MR-83018 

ARLCB-TR-83019 

ARLCB-TR-83020 

ARLCB-TR-83021 

ARLCB-TR-83022 

ARLCB-TR-83023 

ARLCB-TR-83024 

AD NUMBER 

B071 377L 

A125 098 

A125 552 

A126 265 

A127 447 

A126 481 

A129 555 

A128 585 

B073 291L 

A129 905 

A128 973 

A131 896 

A134 509 

A130 921 

B076 769L 

A134 873 

A132 949 

A130 005 

A131 662 

B075 773L 

B077 359L 

A135 816 

A131 293 

A135 345 

18 



AD NUMBERS--1983 (CONT.) 

REPORT NUMBER 

ARLCB-TR-83025 

ARLCB-TR-83026 

ARLCB-TR-83027 

ARLCB-TR-83028 (Rev.) 

ARLCB-TR-83029 

ARLCB-TR-83030 

ARLCB-TR-83031 

ARLCB-TR-83032 

ARLCB-TR-83033 

ARLCB-TR-83034 

ARLCB-MR-83035 

ARLCB-MR-83036 

ARLCB-TR-83037 

ARLCB-TR-83038 

ARLCB-MR-83039 

ARLCB-TR-83040 

ARLCB-TR-83041 

ARLCB-TR-83042 

ARLCB-TR-83043 

ARLCB-TR-83044 

ARLCB-TR-83045 

ARLCB-MR-83046 

ARLCB-TR-83047 

ARLCB-TR-83048 

AD NUMBER 

B076 768L 

A134 910 

B078 665L 

B080 168L 

B077 771L 

A136 104 

A136 184 

A136 331 

A136 118 

A136 147 

B078 722L 

A136 159 

B078 999L 

A136 156 

B079 546L 

A136 065 

A136 133 

B080 845L 

A139 649 

A141 447 

A138 129 

A138 553 

A138 513 

A139 806 

19 



20 



SECURITY CLASSIFICATION OF THIS PAGE (Whm Data Entarad) 

REPORT DOCUMENTATION PAGE 
1.   REPORT NUMBER 

ARLCB-MR-83001 

2. GOVT ACCESSION NO 

4.   TITLE fond SubtJHs.) 
COMPARISON OF LAUNCH SIMULATION AND FRACTURE 
TOUGHNESS TEST RESULTS FOR M774 DEPLETED URANIUM 
PENETRATORS 

READ INSTRUCTIONS 
BEFORE COMPLETING FORM 

3. RECIPIENT'S CATALOG NUMBER 

5. TYPE OF REPORT » PERIOD COVERED 

Final 

8. PERFORMING ORG. REPORT NUMBER 

7. AUTHORf*) 

J.   H.   Underwood  and M.  A.   Scavullo 
8.   CONTRACT OR GRANT NUMBERf*) 

9.   PERFORMING ORGANIZATION NAME AND ADDRESS 

US Army Armament  Research & Development  Command 
Benet Weapons  Laboratory,   DRDAR-LCB-TL 
Watervliet,   NY     12189 

10. PROGRAM ELEMENT, PROJECT, TASK 
AREA & WORK UNIT NUMBERS 

AMCMS No.   4111.16.2991.6 
PRON No.   1A1242221A1A 

It.    CONTROLLING OFFICE NAME AND ADDRESS 
US Army Armament Research & Development Command 
Large Caliber Weapon Systems Laboratory 
Dover, NJ 07801 
14.   MONITORING AGENCY NAME ft ADORESSOf difforant from ContntUng Olllea) 

12.   REPORT DATE 

January 1983 
13.    NUMBER OF PAGES 

12 
15.   SECURITY CLASS, (oi thla raport) 

UNCLASSIFIED 
ISa.    DECLASSIFIC ATI ON/DOWNGRADING 

SCHEDULE 

16.    DISTRIBUTION STATEMENT fo/tfli* ReportJ 

Distribution limited to US Government Agencies only because of test and 
evaluation; January 1983. Other requests for this document must be referred 
to Commander, ARRADCOM, ATTN:  Benet Weapons Laboratory, DRDAR-LCB-RM, 
Watervliet Arsenal, Watervliet, NY 12189. 

17.   DISTRIBUTION STATEMENT (ol tha abatract entered In Block 30, II dlttarant from Report) 

18.    SUPPLEMENTARY NOTES 

19.   KEY WORDS fContlnu* on ravaraa aidm It nacaeaary and Identify by block number) 

Service Simulation 
Tensile Tests 
Fracture 
Failure 

20.    ABSTRACT (CdotBma ea re-rarem aBta ft nvcMMir and. Identify by block numbat) 

Results are presented of launch simulation tests on depleted uranium long-rod 
penetrators.  A correlation is shown to exist between plane-strain fracture 
toughness, Kxc, and the energy to failure measured in the simulation tests. 
The launch survival of the penetrators is related to Kic and the energy to 
failure measured in the simulation test. 

DO/, FORM AN 73 M73 EDITIOM OF 1 MOV «S IS OBSOLETE 
21 UNCLASSIFIED 

SECURITY CLASSIFICATION OF THIS PAGE (Whan Data Entered) 



SECURITY CLASSIFICATION OF THIS PAGEfWlt Dmtm Enffd) 

22 
SECURITY CLASSIFICATION OF THIS PAGEfWhon Data Entarod) 



SECURITY CLASSIFICATION OF THIS PACE prhan Datm Bnfrmd) 

REPORT DOCUMENTATION PAGE READ INSTRUCTIONS 
BEFORE COMPLETING FORM 

I.   REPORT NUMBER 

ARLCB-MR-83002 
2. COVT  ACCESSION  NO.    3.    RECIPIENT'S CATALOG NUMBER 

4.   TITLE fandSubtK/aj 

Effects of Curing Temperature and Time on Corrosion 
Resistance, Wear Life, Adhesion and Completeness of 
Cure of Sandstrom Solid Film Lubricant No. 9A 

S.   TYPE OF REPORT A PERIOD COVERED 

Final 
S. PERFORMING ORG. REPORT NUMBER 

7. AUTHORfa; 

DAVID TREVETT 

8. CONTRACT OR GRANT NUMSERfa) 

9. PERFORMING ORGANIZATION NAME AND ADDRESS 

US Army Armament Research and Development Command 
Benet Weapons Laboratory, DRDAR-LCB-TL 
Watervliet, N.Y. 12189 

10.   PROGRAM ELEMENT. PROJECT, TASK 
AREA ft WORK UNIT NUMBERS 

AMCMS No.   3111.16.2223 
DA Project. 
PRON No.WG-9-RN427MllA 

II.   CONTROLLING OFFICE NAME AND ADDRESS 

. US Army Armament Research and Development Command 
Large Caliber Weapon Systems Laboratory 
Dover, New Jersey 07801     

U.   REPORT DATE 

January 1983 
13.    NUMBER OF PAGES 

23 
14.   MONITORING AGENCY NAME A  AODRESS<7/ dlllarmnt horn Controlling Otllca) IS.   SECURITY CLASS, (ol Uttm raportj 

UNCLASSIFIED 

15a.    DECLASSIFICATION/OOWNGRADING 
SCHEDULE 

16.    DISTRIBUTION STATEMENT (ol Otlm Rwporl) 

Approved for public release; distribution unlimited 

17.    DISTRIBUTION STATEMENT (ol the abatract titmnd In Block 30, If dlllmrenl from RaportJ 

18.    SUPPLEMENTARY NOTES 

19.   KEY WORDS fCon/jnua on ravaraa mida 11 nmemmmarjr and Idmntlly by block nuxnbmr) 

Solid Film Lubricants 
Corrosion resistance 
Wear life 
Accelerated tests 

20.     ABSTRACT (Contlnum on rrnvmrmm mldm it nmemmmmry and tdmntity by block ntmtbmr) 

The effect of curing temperature and time on a heat cured solid film lubricant 
(SFL) were investigated using accelerated corrosion and wear tests. Surface 
preparation and quality control inspections were also checked. Air cured SFL's 
were evaluated for corrosion resistance and wear life. A compromise between 
corrosion resistance and wear life must be made when selecting curing tempera- 
ture and time for heat cured SFL. Air cured SFL's showed very poor corrosion 
resistance and wear life. J r o 

DD  i JSJ'TJ  1473       EDr-noN OF t NOV M IS OBSOLETE    „ ,  UNCLASSIFIED  
SECURITY CLASSIFICATION OF THIS PAGE (Whan Dmla Enlarad) 



SECURITY CLASSIFICATION OF THIS PAGEfWhan Dmtm SntmmQ 

24 
SECURITY CLASSIFICATION OF THIS PA.GE(Whm Data Entered) 



SECURITY  CLASSIFICATION  OF  THIS  PAGE (Whan Data Entered) 

REPORT DOCUMENTATION PAGE 
1.   REPORT NUMBER 

ARLCB-TR-83003 

2. GOVT ACCESSION NO 

4.   T\Ti.E fond Subtitle)   .     . 
STRESS   INTENSITY   FACTORS   FOR  RADIAL   CRACKS   IN  A 
PRE-STRESSED,   THICK-WALLED   CYLINDER OF   STRAIN- 
HARDENING MATERIALS 

7.    AUTHORO) 
S.   L.   Pu and P.   C.  T.   Chen 

9. PERFORMING ORGANIZATION NAME ANO ADDRESS 
US Army Armament  Research  & Development  Command 
Benet  Weapons  Laboratory,   DRDAR-LCB-TL 
Watervliet,  NY     12189 

11.    CONTROLLING OFFICE  NAME  AND  ADDRESS 
US Army Armament Research & Development Command 
Large Caliber Weapon Systems Laboratory 
Dover, NJ 07801 

READ INSTRUCTIONS 
BEFORE COMPLETING FORM 

3. RECIPIENTS CATALOG NUMBER 

5. TYPE OF REPORT 4 PERIOD COVERED 

Final 
6.    PERFORMING ORG. REPORT NUMBER 

8.    CONTRACT OR GRANT NUMBERfiJ 

10.    PROGRAM  ELEMENT. PROJECT,  TASK 
AREA ft  WORK  UNIT  NUMBERS 

AMCMS No. 611102H600011 
DA Project No. 1L161102AH60 
PRON No. 1A2250041A1A    
12.    REPORT DATE 

February  1985 
13.    NUMBER OF PAGES 

14.    MONITORING AGENCY NAME »  AODRESSf/f dIHerent Irom Conti-olilng Otlice) 
21. 

IS.    SECURITY CLASS, (ot title report) 

UNCLASSIFIED 

1S«.    DECLASSIFI CATION/DOWN GRADING 
SCHEDULE 

IS.    DISTRIBUTION STATEMENT (ot thlm Report) 

Approved for public release; distribution unlimited. 

17.    DISTRIBUTION STATEMENT (oi the abetract entered In Block 20, II dlllerent Irom Report) 

18.    SUPPLEMENTARY NOTES ,     —      . , 
To be published in the Journal of Pressure Vessel Technology. 

19.    KEY WORDS (Continue on reverae tide It neceeaary and Identity by block number) 
Stress Intensity 
Pre-stressed Cylinders 
Strain-Hardening Materials 
Radial Checks 

20.    ABSTRACT ("Corrttoti* ma reverem mrtbt II nccenmry ami Identity by block number) 
A simple method which combines the weight function technique and finite element 
results is used to obtain mode I stress intensity factor solutions for radially 
cracked cylinders subjected to a high internal pressure.  The method is 
especially effective for cylinders having residual stresses due to a 
manufacturing pre-stress process to increase the maximum pressure the cylinder 
can contain, and to improve the cylinder's useful life against fatigue and 

(CONT'D ON REVERSE) 

WU J JAM 73 1473 EDmON OF   » MOV 6S IS OBSOLETE 2.S UNCLASSIFIED 
SECURITY  CLASSIFICATION OF THIS PAGE (Wtten Deta Entered) 



SECURITY CLASSIFICATION OF THIS PAGEfWhi Dmtm Bntmnd) 

20.  ABSTRACT (CONT'D) 

fracture.  The method is quite general for various assumptions involving the 
plastic stress-strain relations, the yield condition, the strain-hardening, 
and the compressibility of the cylinder material. 

26 
SECURITY  CLASSIFICATION OF  THIS PAGEfW7i«n Dalm  Entered) 



SECURITY CLASSIFICATION OF THIS PAGE (Whm Data Bntarad) 

REPORT DOCUMENTATION PAGE 
1.   REPORT NUMBER 

ARLCB-TR-83004 
2. GOVT ACCESSION NO. 

READ INSTRUCTIONS 
BEFORE COMPLETING FORM 

3.    RECIPIENT'S CATALOG NUMBER 

4.   TITLE CandSubtftl*; 
FRACTURE DAMAGE AND FAILURE OF CANNON COMPONENTS 
BY SERVICE LOADING 

5.   TYPE OF REPORT ft PERIOD COVERED 

Final 
6. PERFORMING ORG. REPORT NUMBER 

7.   AUTHORfa) 
J.  H. Underwood 

8.   CONTRACT OR GRANT NUMBERf*) 

9.   PERFORMING ORGANIZATION NAME AND ADDRESS 
US Army Armament Research & Development  Command 
Benet Weapons  Laboratory,  DRDAR-LCB-TL 
Watervliet,   NY     12189 

10.   PROGRAM ELEMENT, PROJECT, TASK 
AREA ft WORK UNIT NUMBERS 

AMCMS No.7280.12.1300.0 

PRON Nn.1A??7n^1A1A  
II.   CONTROLLING OFFICE NAME AND ADDRESS 
US Army Armament Research & Development Command 
Large Caliber Weapon Systems Laboratory 
Dover, NJ 07801 

12. REPORT DATE 

February 1983 
13.    NUMBER OF PAGES 

 24 
14.   MONITORING AGENCY NAME ft ADDRESSCI/ dittarant from Controlling Olflca) 15.   SECURITY CLASS, (ot Otla report) 

UNCLASSIFIED 
15«.   DECLASS1FI CATION/DOWNGRADING 

SCHEDULE 

16.   DISTRIBUTION STATEMENT Co/thJ« KoporO 

Approved for public release; distribution unlimited 

17.   DISTRIBUTION STATEMENT (ol tha abaUact antatad In Block 20, it dittarant from Report) 

IS.    SUPPLEMENTARY NOTES 

Presented at the 29th Sagamore U.S. Army Materials Research Conference, 
Lake Placid, NY, July 1982. To be published in the Proceedings of the 
1982 Sagamore Conference. 

19.   KEY WORDS CContlnu* on rararaa aide it nacaaaary and idanttty by block numbar) 

Cannon 
Fatigue Cracking 
Residual Stress 
Fracture Toughness 

20*   ABSTRACT fChtrtfeus aa rvrarma KW» */ B——y ami Idaruity by block numbar) 

The types of crack-related failure which occur as a result of cannon firing are 
reviewed. A very severe brittle fracture of an early cannon is resummarized. 
The failure processes typical of cannons are described, including crack 
initiation due primarily to high temperature exposure, fatigue crack growth due 
to the cyclic pressurization of firing, and final fast fracture through the wall 
of the cannon tube.  The effects of chemical environment and residual stresses 
on the failure processes are discussed. 

DO , FORM JAN 73 1473 EDITION OF » MOV 65 IS OBSOLETE 
27 

UNCLASSIFIED 
SECURITY CLASSIFICATION OF THIS PAGE (Whan Data Bntarad) 



SECURITY CLASSIFICATION OF THIS PAOg(TWi«n Dmla SnlmtmO) 

28 
SECURITY CLASSIFICATION OF THIS PAGE(TWi»n Data Entered) 



SECURITY CUASSIFICATION OF THIS PAC. (When Dim Bntarmd) 

REPORT DOCUMENTATION PAGE READ INSTRUCTIONS 
BEFORE COMPLETING FORM 

1.   REPORT NUMBER 

ARLCB-TR-83005 

2. GOVT ACCESSION NO. 3.    RECIPIENT'S CATALOG NUMBER 

4.   TITLE fand Subtlttm) 

THERMD-ELASTIC-PLASTIC ANALYSIS OF A THICK-WALLED 
CYLINDER WITH TEMPERATURE-DEPENDENT YIELD STRESS 

S.   TYPE OF REPORT & PERIOD COVERED 

Final 
6. PERFORMING ORG. REPORT NUMBER 

7.   AUTHORfc) 

P.   C,  T.  Chen 

8.   CONTRACT OR GRANT NUMBERf*; 

10.   PROGRAM ELEMENT, PROJECT, TASK 
AREA ft WORK UNIT NUMBERS 

AMCMS No. 611102H600011 
DA Project No. 1L161102AH60 
PRON No. 1A2250041A1A 

9.   PERFORMING ORGANIZATION NAME AND ADDRESS 

US Army Armament Research & Development Command 
Benet Weapons Laboratory,  DRDAR-LCB-TL 
Watervliet.  NY    12189  
It.   CONTROLLING OFFICE NAME AND ADDRESS 

US Army Armament Research & Development Command 
Large Caliber Weapon Systems Laboratory 
Dover. NJ 07801 
14.   MONITORING AGENCY NAME ft ADORESSfif dllUrmtt ftom Controtllng Olflcm) 

12.   REPORT DATE 

February 1985 
13.   NUMBER OF PAGES 

JJL 
IS.   SECURITY CLASS, (of Mm rmport) 

UNCLASSIFIED 
ISa.   DECLASSIFICATION/OOWNGRAOING 

SCHEDULE 

16.   DISTRIBUTION STATEMENT fo/tftia RaporO 

Approved for public release; distribution unlimited. 

17.   DISTRIBUTION STATEMENT (ot the abmttmct matmtmd in Block 30, if dtttmtmnt from Report) 

IS.   SUPPLEMENTARY NOTES 

Presented at 28th Conference of Army Mathematicians,  Bethesda, Maryland, 
28-30 June  1982. 
Published in proceedings of the conference. 

19.   KEY WORDS (Conllaum on nrmrmm mldm II nmemmmmrr and Idrnntlty by block number; 

Thick-Walled Cylinder 
Thermo-Elas tic-Plas tic 
Temperature-Dependent Yield Stress 
Numerical Approach 
Non-isothermal   
20.   ABSTRACT CCaaOoum i [ Identify hy block numbmr) 

A numerical approach based on the finite-difference method and Incremental 
solution procedure has been developed for analyzing the thermo-elastic-plastic 
problem of a thick-walled cylinder with temperature-dependent yield stress. 
The cylinder is subjected to a combination of internal pressure and temperature 
variation.  The material is assumed to obey the von Mises' yield criterion, the 
associated flow theory, and the isotropic hardening rule.  Some numerical 
results for the displacements and stresses are presented. 

DD ( 
FORM 
JAN 73 1473 EDITION OF • NOV 65 IS OBSOLETE 29 UNCLASSIFIED 

SECURITY CLASS!FICATION OF THIS PAGE (Wltmn Dmtm Entered) 



SECURITY CLASSIFICATION OF THIS PAOgfWfcM Dtm Bntmnd) 

30 
SECURITY CLASSIFICATION OF THIS PAGEfWhan Datm Entarad) 



SECURITY CLASSIFICATION OF THIS PAGE (Whan Dmtm Bnland) 

REPORT DOCUMENTATION PAGE 
1.   REPORT NUMBER 

ARLCB-TR-83006 

2. GOVT ACCESSION NO 

4.   TITLE (and SubtitU) 

A GENERALIZED RAYLEIGH-RITZ METHOD FOR STRUCTURAL 
DYNAMICS PROBLEMS  IN CONJUNCTION WITH FINITE 
ELEMENTS 

7.   AUTHORfaJ 

Julian J.  Wu 

9.   PERFORMING ORGANIZATION NAME AND ADDRESS 

US Army Armament Research & Development Command 
Benet Weapons Laboratory, DRDAR-LCB-TL 
Watervliet. NY 12189         

READ INSTRUCTIONS 
BEFORE COMPLETING FORM 

3.    RECIPIENT'S CATALOG NUMBER 

5.   TYPE OF REPORT ft PERIOD COVERED 

Final 
6.   PERFORMING ORG. REPORT NUMBER 

8.   CONTRACT OR GRANT NUMBERC*,) 

10.   PROGRAM tLEMENT, PROJECT, TASK 
AREA ft WORK UNIT NUMBERS 

AMCMS No.   6111.02.H600.011 
PRON No.   1A325B541A1A 

ii CONTROLLING OFFICE NAME AND ADDRESS 

US Army Armament Research & Development Command 
Large Caliber Weapon Systems Laboratory 
Dover. NJ 07801  
14.   MONITORING AGENCY NAME ft ADDRESSfl/ dlttetml from Controltlnt Olflce) 

12.   REPORT DATE 

February 1983 

13.   NUMBER OF PAGES 

18 
IS.   SECURITY CLASS, (of Mm nport) 

UNCLASSIFIED 

15a.   OECLASSIFICATION/DOWNGRADING 
SCHEDULE 

18.   DISTRIBUTION STATEMENT (ol Ma Raport) 

Approved for public release; distribution unlimited. 

17.   DISTRIBUTION STATEMENT (of lha abaUact antarad In Block 20, It dtttatant from Raport) 

18.   SUPPLEMENTARY NOTES 

To be presented at Third International Symposium on Numerical Methods for 
Engineering, Paris, France, 14-16 March 1983. 
To be published in proceedings of the symposium. 

19.   KEY WORDS (Contlnua on ravataa aldm It naeaaamty and Idantlty by Mock numbar) 

Varlational Method Structural Dynamics 
Finite Elements Moving Loads 
Numerical Methods Stress Waves 

20.   ABSTRACT (CaaOeua ma ra-rana rtdto tt naatamamtf and. Idantltr by btoek numbar) 

A solution formulation of generalized Raylelgh-Rltz method is described and 
applied to two initial and boundary value problems of stress waves and structural 
dynamics in conjunction with finite element discretization.  Excellent numerical 
results have been obtained for wave equations associated with lateral and 
longitudinal vibrations and with strong discontinuities. 

DO , JAN 73 1473 EDITION OF 1 NOV S5 IS OBSOLETE 31 UNCLASSIFIED 
SECURITY CLASS!FICATtOM OF THIS PAGE (Whan Data Enlarad) 



SECURITY CLASSIFICATION OF THIS PAGEfTO**! Dim Enimnd) 

32 
SECURITY CLASSIFICATION OF THIS PAGEfHTian Datm Entered) 



SECURITY CLASSIFICATION OP THIS PAGE (Whan Data Bntand) 

REPORT DOCUMENTATION PAGE READ INSTRUCTIONS 
BEFORE COMPLETING FORM 

t.   REPORT NUMBER 

ARLCB-TR-83007 

2. GOVT ACCESSION NO 3.    RECIPIENT'S CATALOG NUMBER 

4.   TITLE Cand Subtitle; 

CRACK INITIATION AND PROPAGATION IN METALS IN 
LIQUID MERCURY USING FRACTURE MECHANICS 

5.   TYPE OP REPORT 4 PERIOD COVERED 

Final 
S. PERFORMING ORG. REPORT NUMBER 

7.   AUTHORr«> 

J.   A.   Kapp 
8. CONTRACT OR GRANT NUMBERfa) 

9. PERFORMING ORGANIZATION NAME AND AOORE5S 

US Army Armament Research & Development  Command 
Benet Weapons  Laboratory,  DRDAR-LCB-TL 
Watervllet.  NY    12189  

10.   PROGRAM ELEMENT, PROJECT, TASK 
AREA A WORK UNIT NUMBERS 

AMCMS No. 61110191A0011 
DA Project No. 1L161101A9A 
PRON No. 1A2231491A1A 

II.   CONTROLLING OFFICE NAME AND ADDRESS 

US Army Armament Research & Development Command 
Large Caliber Weapon Systems Laboratory 
Dover. NJ 07801  

IS. REPORT DATE 

March 1983 
13.   NUMBER OP PAGES 

 33  
15.   SECURITY CLASS, (ol this raport) 14.   MONITORING AGENCY NAME ft AOORESSC// ditlarant from ContnlUng Olllca) 

UNCLASSIFIED 

15a.   DECLASSIPICATION/OOWNGRAOING 
SCHEDULE 

16.   DISTRIBUTION STATEMENT (of Ma Raport) 

Approved for public release; distribution unlimited 

17.   DISTRIBUTION STATEMENT (ol Ota abstract tntarad In Block 20, It ditlarant bom Raport) 

IS.   SUPPLEMENTARY NOTES 

Presented at 1982 Fall AIME Meeting, St. Louis, MO, October 1982. 
Published in proceedings of the meeting. 

19.   KEY WORDS (Ccmtlnua on ravaraa alda II naeaaaary and Idantlfy by block numbar) 

Fracture 
Fatigue 
Fracture Mechanics 
Liquid Metal Erabrlttlement 

2<V   ABSTRACT fCantfiBua an ravarma a£&a ft nacaaamer and idantlty by block numbar) 

Fracture mechanics Is a useful tool In the study of sub-crltlcal crack growth. 
This report presents a summary of the results of several recent fracture 
mechanics studies of liquid metal embrittlement.  Specific topics Include crack 
growth measurements under cyclic loading conditions in 6061-T651 alloy 
embrittled by liquid mercury.  The effect of mean stress on fatigue crack 
growth in a high strength-low alloy steel in mercury is discussed.  Crack 

(CONT'D ON REVERSE) 

DD.^MTS EDITION OF I NOV 65 IS OBSOLETE 
1,7, UNCLASSIFIED 

SECURITY CLASSIFICATION OP THIS PAGE (Whan Data Entered) 



SECURITY CLASSIFICATION OF THIS PAqEfWhi Pta Enfml) 

20.  ABSTRACT (CONT'D) 

growth studies under static loading conditions at various temperatures In both 
6061-T651 aluminum and 70/30 alpha brass embrittled by mercury are also 
presented.  Finally, some experiments on mercury wetted 70/30 alpha brass In 
Mode III loading (pure shear) are presented.  The results are discussed In 
relation to transport mechanisms. 

34 
SECURITY CLASSIFICATION OF THIS PAGEOHien Data Entared) 



SECURITY CLASSIFICATION OF THIS PAGE (Whm Data gnt»r»d) 

REPORT DOCUMENTATION PAGE 
t.   REPORT NUMBER 

ARLCB-TR-83008 

READ INSTRUCTIONS 
BEFORE COMPLETING FORM 

2. GOVT  ACCESSION  NO.    3.    RECIPIENTS CATALOG  NUMBER 

4.   TITLE fond SubtltU) 

CRACK GROWTH IN MERCURY EMBRITTLED ALUMINUM 
ALLOYS UNDER CYCLIC AND STATIC LOADING 
CONDITIONS 

7. AUTHORfa.) 

Joseph A. Kapp 

».   PERFORMING ORGANIZATION NAME AND ADDRESS 

US Army Armament Research & Development Command 
Benet Weapons Laboratory,  DBDAR-LCB-TL 
Watervllet.  NY    12189 

5.   TYPE OF REPORT & PERIOD COVERED 

Final 
6. PERFORMING ORG. REPORT NUMBER 

8. CONTRACT OR GRANT NUMBERf*) 

II. CONTROLLING OFFICE NAME AND ADDRESS 

US Army Armament Research & Development Command 
Large Caliber Weapon Systems Laboratory 
Dover, NJ 07801 
U.   MONITORING AGENCY NAME » ADDRESSCi/d/«»r«i« Iram Controltlni OHIc») 

10.   PROGRAM ELEMENT. PROJECT, TASK 
AREA ft WORK UNIT NUMBERS 

AMCMS No. 61110191A0011 
DA Project No. 1L161101A9A 
PRON No. 1A2251491A1A  
12. REPORT DATE 

March 1985 
13.   NUMBER OF PAGES 

173 
15.   SECURITY CLASS, (of thlm report; 

UNCLASSIFIED 

ISa.   DECLASSIFICATION/DOWNGRADING 
SCHEDULE 

16.   DISTRIBUTION STATEMENT (ol Ma Rmpcrl) 

Approved for public release; distribution unlimited. 

17.   DISTRIBUTION STATEMENT (ot thm abatraet anterad in Slock 20, H dl«aranf from Report) 

18.   SUPPLEMENTARY NOTES 

This was a thesis in partial fulfillment of requirements for degree of 
Doctor of Philosophy in Materials Engineering at Rensselaer Polytechnic 

Institute, Troy, New York. 

19.   KEY WORDS (Contlnuo on rararaa aida It nacaaaarr and Identify by block number) 

Fracture Liquid Metal Embrittlement 
Fatigue Mercury 
Fracture Mechanics Aluminum 
Adsorption 

20-   ABSTRACT fCteMfiMia «B rararaa aMa (f nacMmar and Identlfr by block number) 

Crack growth rates were measured on three aluminum alloys under cyclic and 
static loading conditions in laboratory air and in liquid mercury at about 
+25°C. One alloy, 6061-T651, was tested under both loading conditions at 
temperatures ranging from -25°C to +45°C.  Fracture mechanics techniques were 

used. 

(CONT'D ON REVERSE) 

DO i 
FORM 
JAN 73 1473 EDITION OF I NOV 65 IS OBSOLETE 

35 UNCLASSIFIED 
SECURITY CLASSIFICATION OF THIS PAGE (When Dete Entered) 



SECURITY CLASSIFICATION OF THIS PAGEfm«" Datm BatmtmO) 

20.  ABSTRACT (CONT'D) 

Under cyclic loading conditions, no enhanced crack growth In mercury was 
measured until a critical stress intensity factor range (AK) was exceeded. 
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attributed to crack blunting and large plastic zones.  Static crack velocity 
and cyclic crack growth rate increased with decreasing temperature. This 
unusual temperature effect was related to the kinetics of adsorption of 
mercury on aluminum. 
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20. ABSTRACT: 

As part of a project to maximize productivity in the production of 155mm 
M483A1 projectile bodies, the rotary forge process was evaluated. Since the 
projectile body was to be forged as a closed cylinder, a full length mandrel 
had to be employed. Trial forgings were produced on a GFM machine in Steyr, 
Austria, on preforms produced by Chamberlain Manufacturing Corp. Several 
types of preforms were evaluated, including as-forged and machined. It was 
determined that the projectile body can be rotary forged with a reduction in 
weight compared to standard forging techniques. However, because of the 
commitment to equipment already made at the several ammunition plants, a 
significant economic benefit can be realized only under full mobilization 
production conditions. 
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cylinder having an external diameter twice that of an internal diameter. A 
linear superposition of these results gives the resultant stress intensity 
factor of a cracked geometry subjected to combined external loads and Initial 
stresses. It is highly possible to extend the method outlined in this report 
for elastic-perfectly plastic material to strain-hardening materials. 
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Pressure quenched cadmium sulfide (CdS) containing chlorine QCl) has been shown 
previously to exhibit both very large dlamagnetism and paramagnetlsm. The 
dlamagnetism observed at 77K approached Meissner proportion and suggested 
superconducting like behavior in this material. The effect is known to depend 
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prepared from CdS systematically doped with Increasing amounts of Cl. 

The Cl doped material was prepared In a variety of ways:  from mixtures of CdS 
and CdCl2, by precipitation from aqueous solution, and by acid doping. The 
differently doped starting materials were analyzed for Cl and other impurities 
before being pressure quenched. The magnetic susceptibilities were 
subsequently measured. 

The results of the survey Indicate that the concentration of Cl required to 
produce specimens with anomalously large magnetism is 0.7 5 ± 0.10 weight 
percent. The technique for the preparation of such material is described. 
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This report covers an experiment to measure the mechanical properties of four 
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An engineering survey relative to the problems associated with split ring 
manufacturing was undertaken. The results of this effort are as follows: 

1. Kinking: A hydraulically operated kinking machine has been built 
in-house. Initial testing is very promising. Modification and refinements 
to this unit are continuing. 
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20. ABSTRACT (CONT'D) 

2. Splitting the Ring: The feasibility of splitting the ring using an 
electrical discharge machine "EDM" was investigated. A service contract for 
EDM cutting employing a traveling wire electrode was awarded. This method 
proved unsatisfactory for production application. A specification for an 
automated abrasive saw has been prepared. This machine will have power 
clamping, adjustable cutting feeds, constant surface feet per minute "SFM" 
wheel control, wheel guides for stability and self-contained coolant 
system. 

3. Polishing Split Surface: The engineering study failed in locating an 
adaptable state of the art polishing machine that would meet the rigid 
requirements of our components. In order to improve on our present method 
of polishing, an in-house effort has been undertaken. Two wet belt sanders 
have been purchased and the modification for our application has begun. 
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     US  ARMY  AMCCOM,  ATTN:     BENET WEAPONS LABORATORY,   DRSMC-LCB-TL, 

WATERVLIET,   NY     12189,   OF ANY ADDRESS  CHANGES. 
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