N73 26920

NASA CR-121202
OR 12,644

BIBLIOGRAPHY
OF INFORMATION ON
MECHANICS OF STRUCTURAL FAILURE

By James L. Carpenter, Jr., Néstor Moya,. Richard A. Shaffer,
and D. Michael Smith

MARTIN MARIETTA AEROSPACE
Orlando, Florida 32805

prepared for

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
LEWIS RESEARCH CENTER
AEROSPACE SAFETY RESEARCH AND DATA INSTITUTE
CLEVELAND, OHIO 44135

Patrick T. Chiarito, Project Manager
George Mandel, Technical Adviser

Contract NAS 3-16681



1. Report No. 2. Government Accession No. 3. Recipient’s Catalog No.
NASA CR-121201

4, Title and Subtitle : 5. Report Date
June 1973
BIBLIOGRAPHY OF INFORMATION ON MECHANICS OF- - 8. Performing Organization Code

STRUCTURAL FAILURE

7. Author(s)
James L. Carpenter, Jr., Néstor Moya, Richard A. Shaffet,

8. Performing Organization Report No.

and D. Michael Smith o OR 12,644
“ i 110 Work Unit No.
9. Performing Organization Name and Address . ' ".'::;/,
Martin Marietta Aerospace “11;- Contract or Grant No.
Orlando, Florida 32805 :
’ NAS 3-16681

13. Type of Report and Period Covered

12. Sponsoring Agency Name and Address -
Contractor Report

National Aeronautics and Space Administration 14. Sponsoring Agency Code

Washington, D. C. 20546

15. Supplementary Notes

Project Manager: Patrick T. Chiarito
Technical Advisor: George Mandel
Aerospace Safety Research and Data Institute, Lewis Research Center, Cleveland, Ohio 44135

16. Abstract

This Bibliography is comprised of approximately 1500 reference citations related to
six problem areas in the mechanics of failure in aerospace structures. The -
bibliography represents a esearch of the literature published in the ten year period
1962-1972 and is largely limited to‘docunente publigshed in the United States.

Listings are subdivided into the six problem areas: (1) Life prediction of structural
materials; (2) Practure toughness data; (3) Fracture mechanics analysis; (4) Hydrogen
embrittlement; (5) Protective coatings; and (6) Composite materials. An author

index 18 included.

~

17. Key Words (Suggested by Author(s)) 18. Distribution Statement
Life Prediction Composite Materials
Practure Strength Bibliographies Unclassified - Unlimited

FPracture Mechanics
Hydrogen Embrittlement
Protective Coatings

19. Security Classif. (of this report} 20. Security Classif. (of this page) 21. No. of Pages 22. Price®

Unclassified Unclassified 116 3.00

" For sale by the National Technical Information Service. Springfield. Virginia 22151



FOREWORD
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B, :
This Bibliography is comprised of approx1mate|y 1500 reference C|tat|0ns related to the six problem
areas in the mechanics of structural failure defined-in the Introduction. The literature search which
resulted in the bibliography was conducted as a part of NASA Lewis Research Center Contract NAS

3-16681.

The purpose of this publication is to provide, in easy reference form, a survey of the literature pub-
lished in the ten year period 1962-1972 regarding failure modes and mechanisms of aerospace struc--
tures. Documents referenced that are dated earlier than this period have been included because of
the frequency of their citation, usually because they are regarded as ‘‘classics’’. It therefore provides -
a basis for broadening the information based produced for the Aerospace Safety Research and Data
Institute.

It is recognized that the bibliography is an incomplete listing and represents only an initial installment.
Nevertheless, it is hoped that it will contribute as a guide to those who seek related information. .
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INTRODUCTION

The. B|b||ography of Information on the Mechanlcs of Structural Fa|Iure contains references pertaining
to the six problem areas Ilsted below:

Vi,

Life predlctlon ‘of- materials at high temperatures and exposed to monotonic and
cyclic loading — Includes information on low cycle and thermal fatigue particularly as
it applies to turbine buckets..in the gas turbine engine and high cycle fatigue data for
materials used in components such as engme bearings.

Fracture toughness data on various structural materials — Available data are cate-
gorized with respect to test methods, K. versus K, and other peculiar parameters con-
sidered by the investigators. In particu ar data derived from ASTM standard tests are
identified.

Fracture mechanics analyses — capabilities and limitations — A significant amount of
publications deal with linear eleastic fracture mechanics which assumes plane strain.
Attempts were made to identify any work that was done, taking into account elastic-
plastic theories.

Hydrogen embrittlement of superalloys — This subject is of interest regarding turbine
buckets, which are exposed to high temperatures. It will be of increasing importance
if additional interest develops in using hydrogen as the fuel in gas turbine engines.

Protective coatings — Airbreathing engines operating in contaminated environments are
in need of protection against attach by the contaminants. Information on the various
candidate coatings and the effects of combustion products of contaminants in jet fuels
on engine components is of prime interest. For example, the sulfur ordinarily contained
in JP fuels reacts with salt present in shipboard and offshore environments and the
resulting compounds attack turbine buckets severely.

Composite materials data on low cycle and thermal fatigue — Our aim here is to search
for data related to composite structural materials.

This Bibliography is divided into seven parts. Parts | - VI are comprised of citations in the six problem
areas researched. All references are listed alphabetically, using the surname of the principal author.
Part VIl is a complete author index, including the names of co-authors.

Each entry includes the author or corporate source, the title, a publication source, and the date. The
format used is unique to the purpose of the bibliography. All entries preceded by an asterisk (¥)
are included in the Aerospace Safety Research and Data Institute data base, i.e., ASRDI Forms 102A
were completed for them. The remaining citations are either references cited by authors whose work
has been abstracted or are valid references that could not be researched under the current contract
because of funding limitations. When it could be readily established, the entry has been qualified
to show its availability from one or more of the several government or government-sponsored in-
formation distribution centers.

vil




Alternative sources for the references in the bibliography are identified as follows:

IIA,Y

IIAD!L

IINI'

Numbers, e.g., A73-12005

Hard copy and/or microfiche of these citations may be purchased from the NASA-
sponsored Technical Information Service operated by the AIAA, 750 Third Avenue, New
York, New York 10017,

Numbers, e.g., AD-734304

Hard copy and/or microfiche/microfilm of AD numbers that are unclassified and unlimited
in distribution may be purchased from the National Technical Information Service, Spring-
field, Virginia 22151. .

Hard copy and/or microfiche/microfiim of AD numbers that are limited distribufion and
available only to qualified registered users may be ordered directly from the Defense
Documentation Center, Cameron Station, Alexandria, Virginia 22314.

Numbers, e.g., N69-16367

-Hard copy and/or microfiche of these citations may be purchased from the National Tech-

nical Information Service, Springfield, Virginia 22151.

The order of precedence for information included in the citations in this bibliography is:

1. Author(s)

2. Title

3. Original source, i.e., technical report number or proceedings, journals, etc.
4. ' Date of publication

5. Alternative source

A particular effort has been made to highlight the date of publication because of its relevance in
a field of research that is continually changing.

In general, the source for all references is an activity in the United States of America. It is recognized
that considerable Russian and Japanese literature exists in Problem Areas | and VI and that only
a fragment of it is referenced because of the problem of translation. Similarly, time did not permit
an adequate survey of literature published in the United Kingdom, Australia, and several European
nations relating to Problem Areas|, Il, Il and VI.

Classified documents have been omitted. It is recégnized that some useful data in Problem Areas -
| and VI exists in classified publications.
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PROBLEM AREA 1

Life prediction of materials at high temperatures and ex-
posed to monotonic and cyclic loading — Includes information
on low cycle and thermal fatigue particularly as it applies to
turbine buckets in the gas turbine engine and high cycle fa-

. tigue data for materials used in components such as engine
bearings.
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PROBLEM AREA 2

Fracture toughness data on various structural materials —
Available data are categorized with respect to test methods,
Kic vs Kc and other peculiar parameters considered by the
investigators. In particular, data derived from ASTM standard
tests are identified.
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Fracture mechanicsanalysis —‘f:ép‘abil_jiie-s and limitations —
A significant amount of publications deal with linear elastic
fracture mechanics and assumes plane strain. Attempts are
made to identify any work that was done, taking into account
elastic-plastic theories.
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PROBLEM AREA 4

Hydrogen embrittlement of superalloys — This subject is of
interest regarding turbine buckets, which are exposed to high
temperatures. It will be of increasing importance if additional
interest develops in using hydrogen as the fuel in gas turbine
engines.
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PROBLEM AREA 5

Protective coatings — Airbreathing engines operating in con-
taminated environments are in need of protection against at-
tack by the contaminants. Information on the various can-
didate coatings and the effects of combustion products of
contaminants in jet fuels on engine components is of prime
interest. For example, the sulfur ordinarily contained in JP
fuels reacts with salt present in shipboard and offshore en-
vironments and the resulting compounds attack turbine
buckets severely.



PROTECTIVE COATINGS

Baker, F. R.: Further Development of Coatings for
Protection of Dispersion Strengthened Nickel
from Oxidation. AFML-TR-67-320. Dupont.
August 1967.

Barth, C. F.: Evaluation of the Stress Corrosion
Susceptibility of Titanium Sheet Alloy Coated
with High Temperature Sealants. TRW Equip-
ment Labs. ER-6841-3. November 1966. Avail-
able as AD802628.

*Bartlett, E. S. and Browning, M. F.: Investigation
of Corrosion-Resistant Coatings for Service at
2500°C. Battelle Memorial Institute. Columbus,
Ohio. 5 July 1972. Available as AD-901571.

Bartlett, E. S., Browning, M. F., Bower, W. K.,
Felton, G. W., and Stowell, W. R.: Investigation
of Corrosion-Resistant Coatings for Service at
2500F. Battelle Memoria! Institute. Final Engi-
neering Report for Period 9 June 1971 — 8 May
1972. July 1972. Available as AD-801571L.

Bartlett, R. W. and Gage, P. R.: Investigation of
Mechanism for Oxidation Protection and Failure
of Intermetallic Coatings for Refractory Metals.
ASD-TDR-63-753. Part Il. July 1964.

Bartocci, R. C.: Behavior of High-Temperature
Coatings for Gas Turbine Engines. ASTM STP
No.421.P.169.1967.

Beauregard, R. J.: Feasibility Study of Columbium
Alloy Castings. Avco Lycoming Div. Stratford,
Connecticut. Final Report. AMMCR CR-70-5(F).
November 1971. Available as AD-739572.

Bergman, P. A.: Corrosion Problems in Aircraft Gas
Turbines. Corrosion. Vol. 23. March 1967.

Bergman, P. A., Sims, C. L., and Beltran, A. N.: Hot
Corrosion Problems Associated With Gas
Turbines. ASTM STP 421. June 1966.

Betteridge, W.: The Nimonic Alloys.Edward Arnoid,
Ltd. London. 1959.

*Betts, R. K.: Selection of Coatings for Hot-Section
Components of the LM-1500 Marine-
Environment Engine. R67FPD357. 2 October
1967. Available as AD-829663.

Bitzer, E: B., Rexer, J., and Fenish, R. G.: High Tem-
perature Protective Coatings for Refractory -

" ..-Metals. Contract No. NASw-1030. Progress Re-

‘pért No. 1. February 1965.

*Brentnall, W. D.: Tungsten Reinforced Oxidation
Resistant Columbium Alloys. Solar. San Diego,
California. RDR 1635-1. Naval Air Systems
Command. Washington, D.C. February 1969.
Available as AD-874412.

*Cornie, J. A. and Goodspeed, R. C.: Development
of a Ductile Oxidation Resistant Columbium
Alloy. Westinghouse Electric Corporation. July
1969. Available as AFML-TR-69-64 and AD-

- 863464.

Danek, G. J.: State-of-the-Art Survey on Hot Cor-
rosion in Marine Gas Turbine Engines. Report
32/65.U.S. Navy Marine Engineering Lab. An-
napolis, Maryland. March 1965.

Davis, S. 0., Watson, D. C., and Haulman, C. R.:
Evaluation of Resistance Versus Radiant Heat-
ing Method on the Stress Rupture Properties of
Coated CO13 Columbium Alloy in Air at 2400°F.
AFML-TR-64-339. April 1965.

Deadmore, D. L.: Cyclic Oxidation of Cobalt-
Chromium-Aluminum-Yttrium and Aluminide
Coatings on IN-100 and VIA Alloys in High
Velocity Gases. NASA TN-D-6842. E-6809. July
1972.

DeCrescente, M. A. and Bornstein, N. S.: Formation
and Reactivity Thermodynamics of Sodium
Sulfate with Gas Turbine Alloys. Corrosion. Vol.
28.No.5.PP.127-133.1968.

V-3



PROTECTIVE COATINGS

*Dickson, D. T., Wimber, R. T.,.and Stetson, A. R.:
Very High Temperature Coatings for Tantalum
Alloys. AFML-TR-66-317. Solar. San Diego, Cal-
ifornia. October 1966. Available as AD-801881.

*Doi, H., Onoda, T., and Harada Y.: Hot Corrosion
of Gas Turbine Rotor Blade Materials. ASME
Paper 72-GT-87. Proc. Gas Turbine and Fluids
Engineering Conference and Products Show.
San Francisco, California. 26-30 March 1972.
Available as A72-25662.

Ebihara, W.T., Liu, K. C., and Kmieciak, H. A.: De-
velopment and Characterization of High Tem-
perature Coatings for Tantalum Alloys. Third
Interim Progress Report. ER-6972-3. Contract
AF 33(615)-5011. 17 April 1967.

Epner, M.: Activities of Chromalloy Division in the
Development of Refractory Composites (Ductile
Aluminum Based Coatings). AFML-TR-65-207.
Presented at Tenth Refractory Composites
Working Group Meeting. Chromalloy Corpo-
ration. August 1965.

Epremian, E. and Criscione, J. M: Research on High
Temperature Coatings for Graphite Progress
Report No. 3. Contract No. AF 33(657)-11253.
March 1964.

Fitzgerald, B. and Rusert, E. L.: Evaluation of the
Fused Slurry Silicide Coating Considering Com-
ponent Design and Reuse. AFML-TR-70-154.
McDonnell Douglas Astronautics. December
1970. : .

“*Gadd, J.D.: Advancement-of Protective Coating
Systems for Columbium and Tantalum Alloys.
AFML-TR-65-203. April 1965. Avallable as AD-
476344,

V-4

Gadd, J. D.: Corrosion Resistant Coatings for
Refractory Metals and Superalloys. 6th Interna-
tional Plansee Seminar. Reutte/Tyrd, Austria.
June 1968.

Gebler, K. A.: Electrophoretic Deposition of Refrac-
tory Metals Coatings. RTDIR-8-344/61. Vitro
Labs. December 1966. Available as AD-805992,

*Gerdman, Dennis A., Berner, William E., Cherry,
John A_, and Petrak, Gerald J.: The Evaluation
of Materials for Aerospace Systems. AFML-
TR-69-178. Summary Report. University of
Dayton Research Institute. UDRI-TR-69-15.
June 1969. Available as AD-857617.

Goebel, J. A. and Pettit, F. S.: Na>S04 — Induced
Accelerated Oxidation (Hot Corrosion) of
Nickel. Metallurgical Transactions. Vol. 1. PP.
1943-1954.1970.

Goward, G. W., Boone, D. H., and Giggins, C. S.:
Formation and Degradation Mechanisms of
Aluminide Coatings on Nickel Base Superalloys.
ASM. Vol.60. PP. 228-241. 1967.

Graham, L. D., and Gadd, J. D: Hot Corrosion Be-
havior of Coated and Uncoated Superailoys.
TRW, Inc. Paper No. 112. 69th Meeting ASTM
1966.

Grisaffe, S. J.: Protective Coatings for Super-
alloys. NASA SP-227.P. 305.1970.

Grisaffe, S. J. and Klechka, E. W.: Process for Pro-
ducing Nickel Aluminide Coating Low Alloy
Stainless Steel. Patent Application. NASA-
CASE-LEW 11267-2. July 1967.

Hauser, H. A. and Holloway, J. F.: Evaluation and
Improvement of Coatings for Columbium Alloy

~ Gas Turbine Engine Components. AFML-
TR-66-186. Part |. Pratt and Whitney JuIy
1966.

*Hijll, V. L. and Rausch, J. J.: Prbiective Coatings for
Tantalum-Base Alloys. AFML-TR-64-354, Pt. II.
January 1966. Available as AD-479902.

Hill, V. L. and Rausch, J. J.: Protective Coatings for
Tantalum Base Alloys. AFML-TR-64-354-PT.3. -
IITRI. September 1966.



PROTECTIVE COATINGS

Hill, V. L. and Rausch, J. J.: Protective Coatings for

Tantalum Base Alloys. [ITRI-B6013-16. 5th
‘Quarterly Report. September 1964.

Hollaway, J. F. and Hauser, H. A.: Evaluation and
Improvement of Coatings for Columbium Alloy
Gas Turbine Engine Components. AFML-
TR-66-188-Pt.1. July 1966. Part 2. May 1968.

Jackson, J. D.: Corrosion of Titanium. Battelle Me-
morial Institute. DMIC Memo-218. September
-1966. Available as AD-803701.

Jaffe.e, R.l.and Stringer, J.: High Temperature Ox- .

idation and Corrosion of Superalloys in the Gas
Turbine — A Review. High Temperatures — High
Pressures. Vol. 3. No. 2. PP. 121-135.1971.
Available as A72-17611.

James, W. A.: A State-of-the Art Survey of
Methods Being Used for the Evaluation of

Coatings for Superalioys and Refractory Metals.

AGARD Report 509. May 1965.

Jankowsky, Edward J.: Evaluation of Chromalloy
A-12 Coating. NADC-MA-6867. December
1968. Available as AD-845466L.

Johnson, D. E. and Newton, E. H.: Metal Filaments

for High Temperature Fabrics. ASD TDR 62-180.

Part11.1963.

Jones, E. E.: Development of Repair and Process
Coatings for Air-Cooled Nickel Alloy Turbine
Blades. TRW, Inc. ER-7410-2. 20 May 1970.

Jones, E. E. and Peck, J. V.: Develoment of Repair
and Reprocess Coatings for Air Cooled Nickel
Alloy Turbine Blades. AFML-TR-71-278. Final
Report. TRW Equipment Labs. ER-7410-F.
December 1971. Available as AD-892786L.

Kmieciak, H. A., Lui, K. C., and Godd, J. D.: Devel-
opment and Characterization of High Tem-
perature Coating for Tantalum Alloys. Fourth
Interim Progress Report. TRW, Inc. ER 6972-4.
Thompson Ramo Wooldridge. 17 July 1967.
Available as AD-820638.

' Krier, C. A.: Coatings for the Protection of Refrac-

tory Metals from Oxidation. DMIC Report 161.
1961.

Leckie, H. P.: A comparison of the Stress Cor-
rosion Behavior of Some High Strength Steels.
U.S. Steel. ARL-B-23104. July 1968. Available
as AD-835922L.

Leggett, H., Schwab, D. E., and Cook, J. L.: Mechan-
ical and Physical Properties of Superalloy and
Coated Refractory Alloy Foils. AFML-
TR-65-147. May 1965.

Machlin, I. and Gilmore, C. M.: Oxidation Resistant
Structural Metals for High Temperature Appli-
cation. Metal Progress. Vol. 90. No. 3. PP. 101-
104. September 1966.

‘ Marnoch, K.: Research of High Temperature Oxida-

tion Resistant Hafnium-Tantalum Systems.
Third Quarterly Report. Contract AF
33(615)-1628. February 1965.

V-5



PROTECTIVE COATINGS

Maykuth, D. J., Hallowell, J. B., and Ogden, H. R.:
Coatings for Tantalum Base Alfoys. ASD-
TDR-63-232. April 1963,

Monson, L. A. and Pollock, W. |.: Development of
Coatings for Protection of Dispersion Strength-
ened Nickel from Oxidation. Part |. Oxidation
Studies, Coating Development and Coating

Analysis. AFML-TR-66-47. Dupont. March 1966.

Moore, V. S.: Evaluation of Coatings for Cobalt and

Nickel-Base Superalloys. NASA Contract NAS 3-

9401. Solar. Task | Report. September 1967.

Moore, V. S. and Stetson, A. R.: Evaluation of
Coated Refractory Metal Foils. RTD-
TDR-63-4006 Part |. Solar. September 1963.

Negrin, M.: Protective Coatings for Chromium
Alloys. Semiannual Reports 1 and 2. NASA Con-
tract NAS 3-7273. Chromalloy. May and
November 1966.

*Nejedlik, James F.: Development of Improved
Coatings for Nickel— and Cobalt-Base Alloys.
AFML-TR-70-208. TRW Equipment Group.
Cleveland. ER-7305-F. December 1970. Avail-
able as AD-883046. :

Nejedlik, J. F.: Effect of Aluminide Coatings on the
Stress-Rupture Properties of Cast U-700 and
TRW-NASAV1-A. TRW, Inc. TM-4418. June
1970.

Nejedlik, J. F.: Superalloy Coating Interactions and
Corrosion. TRW, Inc. Cleveland. TRW TM-4418.
February 1970.

*Newhart, J. E. and Wagner, W. W.: The Devel-
opment of a Full-Scale Aircraft Turbine Engine
Controlled Environment Corrosion Test. Cor-
rosion/72. NACE. St. Louis, Missouri. Paper No.
76.20-24 March 1972. Available as A72-
24320.

V-6

Nolting, H. J. and Jefferys, R. A.: Oxidation Resis-
tant High Temperature Protective Coatings for
Tungsten. ML TDR-64-227. July 1964,

Ohnysty, B., Stansfield, 0. M., Stetson, A.R., and
Metcalfe, A. G.: Task Il — Development of Tech-
nology-Applicable to Coatings Used in the 3000
to 4000 Degree F. Temperature Range. ML TDR-
69-294.29 January 1965.

Ortner, M. H. and Klock, S. J.: Development of Pro-
tective Coatings for Tantalum T-222 Alloy. Final
Summary Report. Contract NAS 3-7613.
December 1966.

-Perkins, R. A.: Oxidation Protection of Structures
for Hypersonic Re-Entry. Summary of the Sixth
Refractory Composites Working Group Meeting.
ASD-TDR-63-610. Lockheed. June 1962.

Perkins, R. A. and Packer, C. M.: Coatings for
Refractory Metals in Aerospace Environments.
AFML-TR-65-351. Lockheed. September 1965.

Petrusha, J. A. and Talboom, F. P.: Superalloy
Coatings for Components for Gas Turbine En-
gine Applications. AFML-TR-66-15. Pratt and
Whitney Aircraft. PWA-2731. February 1966.

*Priceman, S. and Kubick, R.: Development of
Pratective Coatings for Columbium Alloy Gas
Turbine Blades. AFML-TR-71-172. February
1972. Available as AD-748837.

*Priceman, S. and Sama, L.: Development of Fused
Slurry Silicide Coatings for the Elevated-
Temperature Oxidation Protection of Colum-
bium and Tantalum Alloys. AFML-TR-68-210.
July 1968. Available as AD-850243.



PROTECTIVE COATINGS

Priceman, S. and Sama, L.: Development of Siurry
Coatings for Tantalum, Columbium, and Molyb-
denum Alloys. AFML-TR-65-204. Syclor. Sep-
‘tember 1965.

Quigg, H.T. and Schermer, R. M.: Effect of JP-5
Sulfur Content on Hot Corrosion of Superalloys
in Marine Environment. Progress Report No. 2.
BUWEPS Contract 6 4-0443-d. Phillips
Petroleum. December 1964

Rausch, J. J.: Protective Coatings for Tantalum

Base Alloys. AFML-TR-64-354. November 1964.

Redden, T. K.: Ni-Al Coating-Base Metal Inter-
actions in Several Nickel-Base Alloys. AIME.
Vol. 242.PP.1695-1702. August 1968.

Ryan, K. H.: Investigation of Hot Corrosion of
Nickel Base Superalloys Used in Gas Turbine
Engines. Air Force Contract AF-33(615)-5211.
Allison Quarterly Progress Reports 2 and 3. Oc-
tober 1966-April 1967. '

Sakae, Y. and Harada, Y.: Protection of Sulfidation
Attack om Gas Turbine Blade Alloys Treated by
Chromium Diffusion Coating. Preprint of 1971
Tokyo Gas Turbine Conference and Products
Show. 4-7 October 1971.

Sama, Larry: High Temperature Oxidation Resis-
tant Coatings for Tantalum Base Alloys. ASD-
TDR-63-160. February 1963.

Schmidt, F. F. and Ogden, H. R.: The Engineering
Properties of Tantalum and Tantalum Alloys.

DMIC Report 189. Battelle Memo. Inst., Colum-

bus, Ohio. 13 September 1963.

Simonetti, G.: Laboratory Research on Turbine
Blade Materials Corrosion. CIMAC Permanent
Committee. 1965.

Srp, 0. 0. and Geyer, N. M.: Proc. of International

~ Symposium on High Temperature Technology.
PP.421-445. Butterworth and Company. Lon-
don. 1964.

Stetson, A. R.: Development of Coatings for
Columbium-Base Alloys — Basic Property Meas-
urements and Coating System DeveIopment
AFML-TR-67-139-PT 1. 1967.

*Stetson, A.R.,Cook, H. A., and Moore, V. S.: De-
velopment of Protective Coatings for Tantalum
Base Alloys. AFML-TR-65-205 PT 1. Solar. June
1965. Available as AD-469639.

Stetson, A. R. and Metcalfe, A. G.: Development 'of.
Coatings for Columbium-Base Alloys. AFML-
TR-67-139-PT 1. September 1967.

*Stetson, A. R. and Moore, V. S.: Development of
Coatings for Columbium Base Alloys. Part Il —
Evaluation of the V—(cr-Ti)—Si Coating for Gas
Turbines. RDR 1380-6-PT 3. August 1967.
AFML-TR-67-139 PT 3. Available as AD-
825774.

Stickley, G. W.: Effect of Several Coatings on Fa-
tigue Strengths of Some Wrought Aluminum
Alloys. Journal of Materials. Vol. 1. PP. 19-33.
May 1966. Available as A66-29071.

*Stinebring, R. C.: Nondestructive Testing of High
Temperature Coatings. Materials Research and
Standards. Vol. 12. PP. 18-19 and 53. April
1972. Available as A72-26287.

Stinebring, R. C.: The Development and Application
of Nondestructive Testing Techniques for Eval-
vating High Temperature Protective Coatings.
AFML-TR-69-218. August 1969.

T

*Talboom, F. P, Eiam, R. C., and Wilson, L. W.: Eval-
uation of Advanced Superalloy Protection Sys-
tems. NASA CR-72813. Pratt and Whitney.
PWA-4055. December 1970. Available as N71-
17669.

V-7



PROTECTIVE COATINGS

Talboom, F.P. and Petrusha, J. A.: Superalloy
Coatings for Coatings for Components for Gas
Turbine Engine Applications. AFML-TR-66-15.
Pratt and Whitney. February 1966.

*Valtierra, M. L. and Ku, P. M.: Research on Mitiga-

tion of Spline Wear by Means of Plastic oatings.

Southwest Research institute. RS-539.5
January 1970. Available as AD-867822.

w

Wachtell, R. L.: Coating Systems Based on Dif-
fusion Concepts. Chromalloy American Corpo-
ration. 69th Annual Meeting. ASTM. 1966.

Warmuth, D. B., Gadd, J. D., and Jefferys, R. A.:
Advancement of High Temperature Protective
Coatings for Columbium Alloys. Part 2, ASD-
TDR-934 PT-2. April 1964.

Weatherford, W. D., Valtierra, M. L., and Ku, P. M.
Experimental Study of Spline Wear and Lubrica-
tion Effects. ASLE Trans. Vol. 9. 1966.

Weiss, R. 0., Hill, M. L., and Keller, C. A.: An Eval-
uation of Coated B66 Columbium Alloy at
Elevated Temperatures. Journal of Spacecraft
and Rockets. Vol. 5. No. 2. February 1968.

Wheaton, H. L.: Study of the Hot Corrosion of Su-
peralloys. Contract AF-33(615)-5212. Lycom-
ing Quarterly Progress Reports 1, 2, and 3. July
1966 — April 1967.

V-8

White, J. E.: Development of Oxidation Resistant
Tungsten-Base Alloys. AIAA 6th Structural and
Materials Conference. Palm Springs, California
5-7 April 1965.

Whitfield, M. G. and Paryuchowski, R. S.: Sulfida-
tion Resistant Coatings. Reprint No. 115. 69th
Annual Meeting. ASTM. Atlantic City, New
Jersey. 27 June — 1 July 1966.

Wimber, R. T.: Development of Protective Coatings
for Tantalum Base Alloys. Summary Report. ML-
TDR-294-PT II. July 1965.

Wurst, J. C.: The Evaluation of High Temperature
Materials. ML TDR-64-62. University of Dayton
Research Institute. March 1964. Available as
AD-601638.

Wurst, J. C., Berner, W. E., Cherry, J. A., and
Gerdman, D. A.: The Evaluation of Materials for
Aerospace Applications. AFML-TR-67-165. June
1967. -

Wurst, J. C., Cherry, J. A;, Gerdman, D..A., and
Hecht, N. L.: The Evaluation of Materials Sys-
tems for High Temperature Aerospace Appli-
cations. AFML-TR-65-339-PT 1. University of
Dayton Research Institute. July 1966.

*Wurst, J. C.and Geyer, N. M.: The Evaluation of
High Temperature Protective Coatings. Materi-
als Research and Standards. Vol. 12. PP. 8-17.
Aprii 1972. Available as A72-26286.

Z

Zerlaut, G. A.: Development of Space Stable Ther-
mal Controf Coatings. [ITRI-U6002-94. lIT Re-
search Institute. November 1970. Available as
NASA CR-103039.



" PROBLEM AREA 6

Compbsite materials data on low cycle and thermal fatigue
— Our aim here is to search for data related to composite
structural materials.



COMPOSITE MATERIALS

Adams, D. F., Doner,D. R., and Thomas, R. L.: Me-
- chanical Behavior of Fiber-Reinforced Com-
. posite Materials. AFML-TR-67-96. May 1967.

Ahmad, |. and Barranco, J. N.: Reinforcement of
Magnesium with Brittie and Ductile Filaments.
Fifth St. Louis Symposium on Advanced Com-
posites. Washington University. St. Louis, Mis-
souri. April 1971.

Ahmad, |., Greco, V. P., and Barranco, J. M.: Re-
inforcement of Nickel with Some High Strength
Filaments. Journal Composite Materials. Vol. 1.
No. 1. January 1967.

Alexander, J. A.: Engineering Uses of Filament Re-

inforced Metal Matrix Composites. Metals Engi-

nmeering Quarterly. Vol. 10. No. 2. P. 22. 1970.

Alexander, J. A., Cunningham, A. L., and Chuang,
K.C.: Investigation to Produce Metal Matrix
Composites with High Modulus Low Density
Continuous Filamet Reinforcements. AFML-
TR-67-391. February 1968.

Allison Division, General Motors: Beryllium Wire- .

Metal Matrix Composites Program. Contract
Nos.N00019-69-C-0532 and NO0O 19-
69-C-9234. Progress Reports. July 1967 —
April 1969. . .

Antony, K. C. and Chang, W. H: Mechanical Prop-
erties of Al-B Composites. Trans. ASM. Vol. 61.
No. 3. P.550. September 1968.

Ashton, J. E., Halpin, J. C., and Petit, P. H.: Primer
on Composite Materials: Analysis. Technomic
Publishing Company. 1969.

Ashton, J. E. and Waddoups, M. E.: Analysis of An-

isotropic Plates. Journal of Composite Material.

Vol. 3.P.-148.1969.

Ashton, J. E. and Whitney, J. M.: Theory of
Laminated Plates. Technomic Publishing Com-
pany. 1971. '

Aulenbach, T. H., Schulz, W. J., and McGarry, F. J..
Fracture Toughness Testing of Fibrous Glass
Resin Composites. 25th SPI Annual Confer-
ence. Washington, D.C. 6-9 February 1970.

" - .Bacon, J. F.: Investigation of the Kinetics of

Crystallization of Several High Temperature
Glass System. Report J910939-3. United Air-
craft Research Lab. September 1970.

*Bailey, J. E. and Barker, H. A.: Ceramic Fibres for
the Reinforcement of Gas Turbine Blades. Uni-
versity of Surrey. Guildford, England. Proc. 6th
Universal Conference Ceramic Science. North
Carolina State University. Raleigh, North
Carolina. December 1970. Plenum Press. PP.
341-360.1971.

- Baker, A. A.: The Effect of Fibre Diameter and Dis-

continuous Fibres on the Fatigue of a Fibre-
Reinforced Metal. Applications Material Re-
search. Vol. 5. No. 4. PP.210-217. October
1966. Available as A67-17712.

Baker, A. A.: The Effect of Fibre Volume Fraction
and Interfacial Bond on the Fatigue of
Aluminum Reinforced with Stainless Steel
Wires. Applications Material Research. Vol. 5.
No. 3. PP. 143-153. July 1966.

Baker, A. A.: The Fatigue of Fibre-Reinforced
Aluminum. Journal Material Science. Vol. 3. No.
4. PP.412-423. July 1968.

Baker, A. A. and Cratchley, D.: Metallographic Ob-
servations on the Behavior of Silica Reinforced
Aluminum Under Fatigue Loading. Applied Ma-
terial Research. Vol. 3. No. 4. PP. 215-222. Oc-
tober 1964,

Baker, A. A. and Cratchley, D.: Stress-Strain Be-
havior and Toughness of a Fibre Reinforced
Metal. Appl. Material Research. Vol. 5. No. 2.
PP.92-103. April 1966.

Baker, A. A. and Jackson, P. W.: Silica Fibre Re-
inforcement of Aluminum. Glass Technology.
Vol. 9. No. 2. PP. 36-41. April 1968.

Baker, A. A, Mason, J. E., and Cratchley, D.: High-
Strain Fatigue Studies of Composite Material.
Journal Material Science. Vol. 2. No. 3. P. 229.
August 1966.

VI-3



COMPOSITE MATERIALS

Barker, R. M., Lin, F., and Dana, J. R.: Three-
Dimensional Finite Element Analysis of
Laminated Composites. Computers and Struc-
tures.Vol.2. PP.1013-1029. 1972. Available
as A73-13687.

Baskey, R. H.: Fiber-Reinforced Metallic Com-
posite Materials, AFML-TR-67-196. September
1967. Available as AD-825364.

*Beasley, R. M. and Clapper, R. B: Thermal-
Structural Composites for Aerospace Appli-
cations. ASTM STP No. 379. PP.91-105. Feb-
ruary 1965.

Beaumont, P. W. R.: The Effect of Environment on
Fatigue and Crack Propagation in Carbon-
Fibre-Reinforced Epoxy Resin. Paper No. 49.
Plastics Institute Iinternational Conference on
Carbon Fibres, Their Composites, and Appli-
cations. London. 2-4 February 1971. Available
asA71-20892.

*Beckwith, S. W_, Schapery, R. A., and Webb, L. D.
Literature Survey of the Field of Fiber-
Reinforced Plastic Composites: Part I} (August
1970 — July 1971). Texas A&M University.
CMR-1. August 1971. Available as PB-210305.

Bell, J. E. and Hoggatt, J. T.: Development of Pro-
cessing Techniques for Carbon Composites in
Missile Interstage Applications. AFML-
TR-69-98. Air Force Materials Lab. Dayton,
Ohio. May 1969.

Berg, C. A. and Rinsky, A.: Fiber Science and Tech-
nology.Vol. 3. P. 294, 1971.

*Berg, C. A. and Salama, M.: Compressive Fatigue
in Fiber Reinforced Materials. Journal of Mate-
rials. Vol. 7. PP. 216-230. June 1972. Available
as A72-33319.

Bieniek, M. P. and Freudenthal, A. M.: Forced Vi-
brations of Cylindrical Sandwich Shells. Journal
of the Aerospace Sciences. Vol. 29. PP. 180-
184. February 1962.

Boller, K. H.: Effect of Notches on Fatigue Strength
of Composite Materials. AFML-TR-69-6. April
1969. Available as AD-853045.

*Boller, K. H.: Effect of Notches on Fatigue Strength
of Composite Materials. AFML-TR-69-6. Air
Force Materials Lab. WPAFB, Ohio. July 1969.

Vi-4

Boller, K. H.: Effect of Pre-Cyclic Stresses on Fa-
tigue Life of Plastic Laminates with Unwoven
Fibers. AFML-TR-64-168. September 1964.
Available as AD-606769.

Boller, K. H.: Fatigue Characteristics of Two New
Plastic Laminates Reinforced with ‘'S’ Glass
Fibers Under Cyclic Axial or Shear Loading
AFML-TR-66-54. March 1966.

Bolier, K. H.: Fatigue Fundamentals for Composite
Materials. ASTM STP No. 460. PP.217-235.
1969.

Boller, K. H.: Fatigue Strength of Plastic
Laminates Reinforced with Unwoven 'S’ Glass
Fibers. AFML-TR-64-403. December 1964,

Boller, Kenneth H.: Effect of Tensile Mean
Stresses on Fatigue Properties of Plastic
Laminates Reinforced with Unwoven Glass
Fibers. AFML-TDR-69-86. March 1964. Avail-
able as AD-605412.

Boller, Kenneth H.: Fatigue Characteristics of RP
Laminates Subjected to Axial Loading. Modern
Plastics. Vol. 41. No. 10. PP. 145-150, and 188.
June 1964.

Boller, Kenneth H.: Resume of Fatigue Character-
istics of Reinforced Plastic Laminates Sub-
jected to Axial Loading. ASD TDR-63-768. July
1963. »

Botsco, R.: A Sonic Test System for
Nondestructively Evaluating Composite Struc-
tures. Journal of the Acoustical Society of
America. Vol. 24. No. 6. PP. 1348-1349.
December 1967.

Bower, C. M. and Slegmund, Donald F.: Crack
Theory and Stress Analysis of Composite Mate-
rials. Monsanto Research Corporation. HPC-
65-2. September 1965. Available as AD-
488381L.

Breinan, E. M. and Kreider, K. G.: Metallurgical
Transactions. MTGTB. Vol. 1. P. 93.1970.

Brentnall, W.D. and Toth, 1. J.: Advanced Aluminum
Matrix Composites. TRW International Report.
TM-4588. February 1971.

Broutman, L. J. and Krock, R. H.: Modern Com-
posite Materials. Addison-Wesley. 1967,



COMPOSITE MATERIALS

Broutman, L. J. and Sahu, S.: Progressive Damage
of a Glass Reinforced Plastic During Fatigue.
Proc. 24th Annual Tech. and Mgt. Conference.
Section 11-D. Society Plast. Ind., Inc. February

. 1969,

Broutman, L. J. and Sahu, S.: The Effect of Inter-
facial Bonding on the Toughness of Glass Filled
Polymers. 26th Annual SPI Conference. Section
14-C.1971.

*Buntin, W.D. and Love, T.S.: An Aluminum Sand-
wich Panel Fatigue Test Under Mach 2.4 Cruis-
ing Conditions. ASTM STP No. 338. PP. 179-
192.1963.

Burningham, N. W. and Rumpel, W. F.: Properties
of Boron Fibers and Composites. Polymer Engi-
neering and Science. Vol. 7. No. 2. PP. 124-127.
April 1967.

Calcote, L. R. and Grimes, G. C.: Investigation of
Structural Design Concepts for Fibrous Aircraft
Structures. Volume II. Technology Appraisal,
Empirical/Theoretical Methodology. AFFDL-
TR-67-29-Vol. 2. January 1967.

*Cannell, J. C.: The Compatibility of Whiskers of
Silicon Nitride, Silicon Carbide and Alumina with
Metallic Matrices at High Temperatures. Explo-
sives Research and Development Estab- .
lishment. England. 13/R/68. August 1968.
Available as AD-741573.

Carlson, C. E., DelGrosso, E. J., and Varholak, E.
M.: Mechanical Properties of Braze-Bonded
Borsic-Al Composites. SAMPE Symposium. Vol.
15.PP.101-115.1970.

Chamis, C. C.: Computer Code for the Analysis of
Multilayered Fiber Composites — Users Manual.
NASATN-D-7013.1971.

Chamis, C. C.: Failure Criteria for Filamentary
. Composites. NASA TN-D-5367. 1969.

Chamis, C. C.: Important Factors in Fiber Com-
posite Design. Proc. Society of the Plastics In-
dustry 24th Annual Technical Conference.
Washington, D.C. Section 18-E. PP. 1-13. 4-7
February 1969.

Chamis, C. C.: Science of Advanced Materials and
Process Engineering. Paper 1-4-5.Vol. 14.
Western Periodicals Company. 1968.

Chamis, C.C.,Hanson, M. P., and Serafini, T. T.:
Designing for Impact Resistance with Unidirec-
tional Fiber Composites. NASA TN-D-6463.
1971.

*Chamis, C. C., Hanson, M. P., and Serafini, T. T.:
Impact Resistance of Unidirectiona! Fiber Com-
posites. Composite Materials: Testing and De-
sign. Proc. ASTM Second Conference. Anaheim,
California. 20-22 April 1971. PP. 324-349.
1972. Available as A72-25472.

Chen, E. P. and Sih, G. C.: Interfacial Detamination
of a Layered Composite Under Anti-Plane
Strain. Journal Composite Materials. Vol. 5. PP.
12-23.1971.

Cheng, S: On the Theory of Bending of Sandwich
Plates. Proc. 4th U. S. National Congress of Ap-
plied Mechanics. Vol. 1.PP.511-518.1962.

Chiao, T.T. and Moore, R. L.: A Tensile Test Method
for Fibers. Journal of Composite Materials. Vol.
4.P.118.1970.

~ *Chiao, T.T. and Moore, R. L.: Strength Retention

of S-Glass Epoxy Commposites. Journal of Com-
posite Materials. Vol. 6. PP, 156-159. January
1972.

*Chiao, T. T. and Moo}e, R.L. Stress-ﬁupture of S-
Glass/Epoxy Multifilament Strands. Journal of
Composite Materials. Vol. 5. PP. 2-11. 1971.

Chorne, Juan, Bruch, C. A., and Sutton, W. H.: De-
velopment of Composite Structural Materials
for High Temperature Applications. General
Electric Company. NASC Contract NOw-
66-0443-d. January 1967.

Clougherty, E. V.: Research and Development of
Refractory Oxidation Resistant Diborides. Part
Il. Volume |. Summary. AFML-TR-68-190. July
1970.

Compton, W. A. and Steward, K. P.: Test Specifi-
cations Manual — Composite Materials for
Turbine Compressors. AFML-TR-68-31. Part Il
Solar Division. International Harvester. April
1968.

Conliffe, C. H.: Advance Composite Material in
Turbo Machinery Components. AFML-
TR-68-366. Vol. | and Il. February 1969.

VI-5



COMPOSITE MATERIALS

Cooper, G. A. and Kelly, A.: Tensile Properties of
Fibre-Reinforced Metals: Fracture Mechanics.
Journal Mech. Phys. Solids. Vol. 15. No. 4. PP.
279-297. July 1967.

Cordier, K. L. and Cross, W. B.: Materials Tech-
nology Advancement Program for Expandable
Manned Space Structures. NASA CR-66949.
Goodyear Aerospace Corporation. Akron, Ohio.
GER-14774. August 1970.

Cornish, R. H., Nelson, H. R, and Dally, J. W.: Com-
pressive Fatigue and Stress Rupture Perform-
ance of Fiber'Reinforced Plastics. Proc. 19th
Annual Technical and Management Conference.
Section 9-E. Society Plastics Industry, Inc. Feb-
ruary 1964,

Courtney, T. H. and Wulff, J.: Matrix-Limited Fa-
tigue Properties in Fibre Composite Materials.
AFOSR 67-0650. MIT. July 1966. Available as
AD-648544.

Courtney, T. H. and Wulff, J.: Matrix-Limited Fa-
tigue Propertiesin Fibre Composite Materials.
Journal Material Sciences. Vol. 1. PP. 383-388.
November-1966. Available as A67-13529.

Cunningham, A. L. and Alexander, J. A.: The Fabri-
cation Evaluation and Mechanical Properties of
Aluminum Matrix Composites. Advances in
Structurai Composites. Society of Aerospace
Material and Process Engineers. Western Peri-
odicals Company. Vol. 12. Paper AC-15. Oc-
tober 1967.

Dastin, S.: Advanced Filamentary Composites for
Primary Aircraft Structures. Grumman Aircraft
Engineering Corporation. In Polyblends and
Composites. Proc. Applied Polymer Symposia.
6-7 June 1969. PP.81-92. Interscience
Publishers. New York. 1970.

Davidge, R. W. and Tappin, G.: The Effective Sur-
face Energy of Brittle Materials. Journal Mate-
rials Science. Vol. 3. PP. 165-173. 1968.

Davies, L. G., Powers, W. M., and Shaver,R. G.: Low
Cost Metal Matrix Composite Fabrication
SAMPE National Symposium and Exhibit. 21-23
April 1971,

Vi-6

Davis, J. W., McCarthy, J. A., and Schurb, J. N.: The
Fatigue Resistance of Reinforced Plastics. Ma-
terial Design Engineering. Vol. 60. No. 7. PP.
87-91. December 1964.

Davis, L. W.: Aluminum-Boron Composites. 14th
Refractory Composites Meeting. AFML-
TR-62-129. P. 201. August 1968.

Davis, L. W.: Methods of Making Metal Matrix Com-
posites. SME Paper EM 70-124.1970.

Dean, A. V.: Reinforcement of Ni Base Alloys with
High Strength Tungsten Wire. Journal inst. Met-
als. Vol.95. PP. 79-86. 1967.

Dean, A. V.: The Reinforcement of Nickel-Base
Alloys with High Strength Tungsten Wires.
NGTE-R-266. National Gas Turbine Estab-
lishment. England. April 1965.

Decker, R. F. and Dewitt, R. R.: Trends in High Tem-
perature Superalloys. Journal Metals. PP. 139-
145. February 1965.

Dolowy, Jr., J. F. and Webb, B. A.: Fabrication and
Heat Treatment Effects on Aluminum-Boron
. Composites. Washington University. St. Louis,
Missouri. March 1969.

Duhl, D. N. and Sullivan, C. P.: Some Effects of Haf-
nium Additions on the Mechanical Properties of
a Columnar Grained Nickel-Base Superalloy.
Journal of Metals. Vol. 23. PP. 38-40.1971.

Fahmy, A. and Ragi, A. N.: Thermal Expansion of

Graphite-Epoxy Composites. Journal of Applied
Physics. Vol.41.P. 5112, 1970. -

Fechek, F. J.: Advanced Composites Efforts — A
Status Report of Air Force Programs with
Graphite Reinforced Composites. ASME Design.
Engineering Conference and Show. Paper 71-
DE-13.14-22 April 1971, Available as A7 1-
27323.

Felde, A.: The Notching Effect with Glass Fiber Re-
inforced Plastics. WPAFB, Ohio. 1966. Avail-
able as AD-636651.

Feltner, C. E. and Laird, C.: Cyclic Stress-Strain Re-
sponse of FCC Metals and Alloys. Acta Metal-
lurgica. Vol. 15.P. 1621. 1967.



-—

COMPOSITE MATERIALS

Fleck, J. N. and Goldstein, M.: Beryllium Rein- '
forced Aluminum. 15th National SAMPE Sym:
posium. Los Angeles, California, April 1969.

Fieck, J. N., Smith, E. G., and Laber, D.: Explosive
Welding of Metal Matrix Composites. Journal of
Composite Materrals Vol. 3. P. 699. October
1969. '

Floreen, S., Hayden, H. W., and Kenyon,-N.: Stress.

Corrosion Cracking Behavior of Maraging Steel .

Composites. Corrosion. Vol 27.PP.519- 524.
1971. .

Floreen, S., Hayden, H. W., and Pilliar, R. M.: Frac-
ture Behavior of an Fe-Cu Microduplex Alloyand
Fe-Cu Composites. Transactions of the Metal-
lurgical Society of AIME. Vol. 245 PP. 2529-
2536. 1969.

Floreen, S., Hayden, H. W., and Steigelman, J. Q.
Fracture Modes in Laminated Steel-Nickel Com-
posites. Transactions Quarterly ASM. Vol. 62.
PP.812-815.1969.

Forest, J. D.: Design and’AppIication of
Boron/Aluminum to Flight Structures. Proc. De-
signing with Composite Materials. PP. 61-70. .
Inst. Mech. Eng. London, England. 28 October
1971. Available as A72-14745.

Forest, J.D. and Christian,‘J. L.: Development and
Application of Aluminum-Boron Composite Ma-
terial. AIAA Paper 68-975. October 1968

Forsythe, P., George, R., and Ryder 0 Applied
MaterraiResearch Vol 3.PP.223-228.1964.

Frye, E. R. and Rayner, R. M.: Observations of Fail-
ure Modes in Carbon Composite Materials.
Proc. SAMPE Fourth National Technical Confer-
ence and Exhibition. Palo Alto, California. PP. -
459-472.17-19 October 1972. Available as
A73-13042.

Gales, R. G. and Wood, W. A.: Evaluating Potential
Fatigue Performance of Composites (Cu/W and
Cu/Mo) from Microstructural Behavior. Metal
Matrix Composites. ASTM STP No. 438. PP.
218-228.1968

Gerard, G. and Lakshmikantham, C.: Structural De-
sign Synthesis Approach to Filamentary Com-
posrtes NASA CR-964, November 1967.

*Giltrow, J. P.. Some Mechanical Properties of
Carbon Fibre Reinforced Thermoplastics. TR
68080. Royal Aircraft Establishment. March
1968. Available as AD-855351. .

Giltrow, J. P. and Lancaster, J. K.: Friction and
Wear of Polymers Reinforced with Carbon
Fibers.Nature.: Vol 214 No 5093 P. 1106
1967.

Glenny,R. JE.: Fibrous Composites with High
Meiting-Point Matrices. Proc. Royal Society. .
London. Series A. Vol. 319. No. 1536 PP.
33 44, 60ctober 1970.

*Gray H.R.: Effects of Hot-Salt Stress Corrosron
on Titanium Alloys. Metals Engineering Quarter-
ly. PP. 10-17. November 1972. Available as
A73-13268. '

Greszczuk, L. B.: New Test Technique for Shear
Modulus and Other Elastic Constants of
Filamentary Composites. AF/ASTM Symposium
on Standards for Filament Reinforced Plastics.
Dayton, Ohio. 21-23 September 1966.

Grimes, G. C., Pope, B. J., and Ferguson, J. H.: In
vestigation of Structural Design Concepts for
Fibrous Aircraft Structures. Volume lll. Tech-
nology Appraisal - Experimental Data and ,
Methodology. AFFDL-TR-67-29. Southwest Re-
search Institute. November 1967.

H

Habin, L. M.: A Survery of Mbdern Developments
in the Analysis of Sandwich Structures. Applied
Mechani_cs Review. PP.93-95. February 1965.

Hagemaier, D. J., McFaul, H. J., and Parks, J. T.:
Nondestructive Testing Techniques of
Fiberglass, Graphite Fiber, and Boron Fiber
Composite Aircraft Structure. Douglas Aircraft
Company. Paper 5756. American Society of
Nondestructive Testing Spring Conference. Los
Angeles. 9-12 May 1970. Available as A70-
27465.

Hagerup, E.: Flexural Fatrgue Testrng of
Polyesters. Journal Applied Polymer Science.
Vol. 7.No. 3.PP.1093-1116. May 1963.

VI-7



COMPOSITE MATERIALS

*Hallse, R. L. and Rizley, J. H.. Fused Silica As‘An

Aerospace Material. Proc. 67th Annual Meeting.

Chicago, lllinois. 21 June 1964. General
Dynamics. Pomona, California. ASTM STP No.
379. PP. 15-24. February 1965.

*Halpin, J. C.: Structure-Propertvy Relations and
Reliability Concepts. Journal of Composite Ma-
terials. Vol. 6. PP. 208-231. April 1972.

Halpin, J. C.: Structure-Property Relationships for
Composites. Composite Materials of Today and
Tomorrow: New Materials and Conventional In-
dustries. Proc. 1st International Conference.’
Lyons, France. PP. 187-210. 22-24 September
1972. Available as A73-13587.

*Halpin, J. C.: Structure-Property Relationships for
Composites. Proc. First int. Conf. New Materi-
als and Conventional Industries. Lyons, France.
22-24 September 1971, Available as A73-
13587.

Halpin, J. C., Kopf, J. R., and Goldberg, W.: Time
Dependent Static Strength and Reliability for
Composites. Journal of Composite Materials.
Vol.4.P.462.1970.

Halpin, J. C. and Pagano, N. J.: Consequences of
Environmentally Induced Dilation in Solids.

Proc. 6th Annual Meeting. Society of Engineer-

ing Science. Springer. 1969.

Halpin, J. C. and Pagano, N. J.: The Laminate
Approximations for Randomly Oriented Fibrous
Composites. Journal of Composite Materials.
Vol. 3. P. 720. 1969. :

*Halpin, J. C. and Waddoups, Jr., M. E.: Dynamic
Problems Existing in The Design and Devel-
opment of Composite Aircraft Structures. Proc.
Joint National and Western Applied Mechanics
Conference. La Jolla, California. PP.1-7. 26-28
June 1972,

Ham, R. K. and Place, T. A.: Journal Mechanics and
Physics of Solids. Vol. 14. P. 271. 1966.

Hanby, K. R.: Fiber Reinforced Metal-Matrix Com-
posites. Battelle. DMIC Report §-33. 1 July
1971.

Hanby, K. R.: Review of Recent Developments —-
Fiber Reinforced Metals. Battelle Memorial In-
stitute. October 1969. Available as‘AD-859946;

VI-8

Hancock, J. R.: Proc. Air Force Conference on Fa-
tigue and Fracture of Aircraft Structures and
Materials. Miami Beach, Florida. 15-18

December 1969. TN AFFDL-TR-70-144. P. 285. -

1970.

*Hancock, J. R.: The Initiation and Growth of Fa-
tigue Bracks in Filament Reinforced Aluminum
Alloys. ASTM STP 497.PP. 483-502.1972.
Available as A72-25480.

Hanley, D. P.: Design and Test of a Prototype
Graphite Fiber/Plastic Fuselage Component.
26th Annual Meeting of the Society of the
Plastics Industry. Washington, D.C. February
1971. ‘

*Hanson, M. P.: Effect of Temperature on the
Tensile and Creep Characteristics of PRD 49
Fiber/Epoxy Composites. 6th Symposium on
Composite Materials in Engineering Design. St.
Louis, Missouri. 11-12 May 1972. Available as
A72-32137.

Harris, B. and Ellison, E. G: Creep and Tensile Prop-
erties of Heavily Drawn Tungsten Wire. ASM
Trans. Quarterly. Vol. 59. No. 4. PP, 744-754,
December 1966.

‘Herman, M.: Beryllium Wire-Metal Matrix Com-
posites Program. Allison Report EDR-5950. 31
~July 1968. '

Hersh, M. S.: Fatigue of Boron/Aluminum Com-
posites. NASA CR-123515. General
Dynamics/Covair. December 1971. Available as
X72-10074.

*Herzog, J. A.: The Metal Composites, Their Rein-
forcing Components, and Their Problem Areas.
AFML-TR-67-50. March 1967. Available as AD-
815454,

Hilton, P. D. and Sih, G. C.: Extension of An-
isotropic Laminates With Internal Cracks. Proc.
6th Southeastern Conference on Theonetical
and Applied Mechanics. Tampa, Florida. 23-24
March 1972. Available as A73-13333.

Hofer, Jr., K. E. and Olsen, E. M.: An Investigation
of the Fatigue and Creep Properties of Glass
Reinforced Plastics for Primary Aircraft Struc-
tures. ITRI. April 1967.

*Hoffman, C. A. and Weeton, J. W.: Metal — Metal
Laminar Composites for High-Temperature Ap-
plications. NASA TM-X-68056. 1972. Available
as N72-32541.



COMPOSITE MATERIALS

Hoffmanner, A L Study of Methods to Produce
Composite Beryllium Blades. Final Report. Con-
tract NOw-65-0281-1. August 1966.

Holmes, R. D. and Wright, D. W.: Creep and Fatigue
Characteristics of Graphite/Epoxy Composites.
ASME Paper 70-DE-32. May 1970.

Howlett, B.W., Mintz, D. C., and Old, C. R.: The
Fabrication and Propertles of Carbon Fibre Met-
al Composites. International Conference on
Carbon Fibres, Their Composites and Appli-
cations. Londoh. 2-4 February 1971.

*Hunter, Jr., A. R.: Testing 1-mil Molybdenum —
Faced Foil Sandwich up to 1800°F. Proc. 67th
Annual Meeting. Chicago, lllinois. 21 June
1964. Lockheed Missiles and Space Company.
Palo Alto, California. ASTM STP No. 397. Feb-
ruary 1965.

Ishai, 0. and Lavengood; R. E.: The Mechanical Per-
formance of Bidirectional Fiber-Glass Polymeric
Composites. Israel Journal of Technology. Vol.
8.P.101.1970.

Ishida, M.: Stress Concentration at the Tip of a
Central Traverse Crack in a Stiffened Plate Sub-
jected to Tension. Proc. Fourth U.S. Congress
of Applied Mechanics. Berkeley, California. PP.
955-969. 1963.

Jackson, P. W., Baker, A. A, Cratchley, D., and
Walker, P. J.: The Fabrication of Components
from Al Reinforced with Si0> Fibers. Powder
Metallurgy. Vol. 11. No. 21. PP. 1-22. 1968.

Jackson, P. W. and Cratchley, D.: The Effect of
Fiber Orientation on Tensile Strength of Fibre
Reinforced Metals. Journal Mechanics and
Physics Solids. Vol. 14. No. 1. P. 49, 1966.

Jacobson, Marcus J.: Acoustic Fatigue Design In-
formation for Fiber Reinforced Structures.
AFFDL-TR-68-107. Northrap Corporation. NOR
68-92. October 1968.

Jacobson, M. J., Preston, J. L., Burke, D. L., and

Weingarten, V. I: Investigation of Honeycomb
Structure Response to Vibration and Acoustic
Excitation. Northrop Corporat:on NOR 66-64.
January 1966.

Jacobson, M. J. and Wenner, M. L.: Dynamic Re-
sponse of Curved Composite Panelsin a Ther-
mal Environment. AFSOR 66-2647. November
1966

Jacobson, M. J.: Stress and Deflection of Honey-
comb Panels Loaded by Spatially Uniform White
Noise. AIAA Journal. Vol. 6. No. 8. PP. 1503-
1510. August 1968. .

Jeck, R. W., Weber, E. P., and Schwope, A. D.: Fiber
Reinforced Titanium Alloys, Proc. of Reactive
Metals Conference. Vol. 2. International Sci-
ence Publishers. New York. PP. 109-119. 1960.

Jeck, R. W., McDanels, D. L., and Weeton, J. W.:
Fiber Reinforced Metallic Composites. Proc. 6th
Sagamore Ordnance Materials Research Con-
ference. Syracuse, New York. August 1959.

Jenkinson, Paul M.: Fatigue Properties of Titanium
— and Nickel-Base Sandwich Constructions.
Forest Products Lab. Madison, Wisconsin. -
FSRP-FPL-147.December 1970. Available as
AD-716731.

Jones, B. H.: Determination of Design Allowables
for Composite Materials. Composite Materials:
Testing and Design. Proc. ASTM Symposium.
New Orleans. 11-13 February 1969. ASTM STP
No. 460. PP. 307-320. 1969. Available as A70-
21900.

Joseph, E.: Processing Parameters for Diffusion-
Bonded Al-Boron Filament Composites. Thesis.
Air Force Institute of Technology. GAW-B/Mich
67-9.1967.

Kaufman, L.: Investigation of Boride Compounds
for Very High Temperature Applications. Semi-
Annual Report 1. Contract AF 33(657)-8635.
Man Labs, Inc. Cambridge, Massachusetts. Oc-
tober 1962.

VI-9




COMPOSITE MATERIALS

*Kaufman, L. A.: Investigation of the Fracture Me-
chanics of Boride Composites. Quarterly Re-
port No. 5. Man Labs, Inc. NASA CR-126246.
January 1972, See also N72-21555.

Kaufman, L. and Clougherty, E. V.: Investigation of
Boride Compounds for Very High Temperature
Applications. Semi-Annual Report 2. Contract
AF 33(657)-8635. Man Labs, Inc. Cambridge,
Massachusetts. April 1963.

Kaufman, L., Clougherty, E. V., and Nesor, H.: In-
vestigation of Fracture Mechanics of Boride
Composites. NASA Technical Report. Contract
NASW 2088. July 1971.

Kaufman, L. and Nesor, H.: Stability Character-
ization of Refractory Materials Under High
Velocity Atmospheric Flight Conditions. Part |.
Volume I: Summary. AFML-TR-69-84. March
1970.

Kelly, A.: Interface Effects and the Work of Frac-
ture of a Fibrous Composite.-National Physics
Lab. NPL-IMS-10. February 1970.

" . Kelly, A. Strong Solids. Clarendon Press. 1966.

- *Kocher, L. H. and Cross, S. L.: Reinforced Cutouts
in Graphite Composite Structures. Bell Aero-
space Company. Buffalo, New York. Available as
A72-25475.

Kreider, K. G. and Leverant, G. R.: Boron Fiber Met-

al Matrix Composites by Plasma Spraying.
AFML-TR-66-219. July 1966.

Kreider, K. G., Schile, R. D., Breinan, E. M_, and
Marciano, M.: Plasma Sprayed Metal Matrix
Fiber Reinforced Composites. AFML-
TR-68-119. July 1968.

*Lakshmikantham, Chatta: Analysis.of Transverse
Cracks in Stiffened Fiber-Composite Strip
Under Tension. Army Materials and Mechanics
Research Center. Watertown, Massachusetts.
AMMRC TR-71-1. January 1971..

Lancaster, J. K.: The Effect of Carbon Fiber Rein-
forcement on the Friction and Wear of

. 1966. .
VI-10 ..

Polymers. R.AE. Technical Report 66378, "~

Langdon, T.G., Cropper, D. R., and Pask, J. A.
Creep Mechanisms in Ceramic Materials at
Elevated Temperatures. Proc. Sixth Univ. Conf.
Ceramic Science. North Carolina State Univer-
sity. 7-9 December 1970. PP. 297-314. Plenum
Press. 1971.-

Larson, J. V.: Cryogenic High Modulus Composites.
Quarterly Progress Report No. 38. 1 April to 30
June 1970. NASA Contract C-10360-B. Naval
Ordnance Lab. July 1970.

Lavengood, R. E. and Anderson, R. M.: Matrix Prop-
erties Controlling Torsional Fatigue Life of Fiber
Reinforced Composites. Proc. 24th Annual
Technical and Management Conference. Section
11-E. Society Plastics Industry, Inc. February
1969.

Leeds, D. H.: Observations on the Thermal Shock
Resistance of TiC-C Alloys. 8th Refractory Com-
posites Working Group. ASD/NASA Meeting.
Dallas, Texas. January 1964.

- Leggett, H.: Ceramic Radomes Development —
Alumina “A"” Sandwiches and Multilayers. SM-
49195. Douglas Aircraft Company. September
1966.

Leggett, H., Leonard, B. G., and Edlin, V. E.: Status
of the Prestressed Chemically Consolidated Ce-
ramic Program at Douglas Aircraft Company.
Douglas Paper No. 3770. Presented at Refrac-
tory Inorganic Composites Meeting. January
1966.

Lemkey, F. D. and Salkind, M. J.: Properties of
Carbide Wisker Reinforced Refractory Metals
from Melts. Crystal Growth. ICCG. Boston,
Massachusetts. 1966.

Lenoe, E. M.: Micromechanics of High Strength,
Low-Density Boron Filament Reinforced Al Met-
allic Composites. AFML-TR-67-125-Pt.1. May
1967.

Lenoe, E. M., Murro, R. P., Beaumont, S., and War,
~J.: Micromechanics of High Strength, Low
Density Boron Filament Reinforced Metallic
Composites. AFML-TR-67-125-PT.2. 1968.

Lovelace, A. M. and Tsai, S. W.: Composites Enter
" the Mainstream of Aerospace. Vehicle Design.
Aeronautics and Astronautics. Vol. 8. P. 54,
©1970.

‘Lynch, C. T. and Kershaw, J. P.: Metal Matrix Com-
-. ~posites. CRC Press. Clevela_nd. 1972, Available

T asA72-41528.



'COMPOSITE MATERIALS

*Martin, G., Moore, J. F., and Tsang, S.: The Radio-
graphy of Metal Matrix Composites. North
American Rackwell Corporation. Los Angeles,
California. Materials Evaluation. Vol. 30. PP. .
78-86. April 1972. Available as A72-27199.

McCandless, L.: Chemical Preparation and Physi-
comechanical Properties of Silicon Carbide and
‘Silicon Nitride Fibers. Presented at Southeast
Regional Meeting of the ACS. 5-8 November
1969.

McCullough, R. L.: Fundamental Concepts of Fiber
Reinforced Resin Composites. Marcel Dekker.
New York. 1971.

McDanels, D. L., Signorelli, R. A., and Weeton, J.
W.: Analysis of Stress-Rupture and Creep Prop-
erties of Tungsten Fiber Reinforced Com-
posites. NASATN-D-4173-D. September 1967.

McDonald, John E.;: Composite Technology and
Carbon/Carbon Materials. Sandia Laboratories.
Proc. 10th ASME/University of New Mexico
Symposium. 29-30 January 1970. PP. 13-33.
1970.

McGarry, F. J. and Mandell, J. F.: Fracture Tough-
ness of Fiber Reinforced Composites. Research
Report R70-79. Massachusetts Institute of
Technology. December 1970.

Melill, J., Ecker, L., Greenspan, H. J., and Lorenz,
R.: Development and Evaluation of Diffusion
Bonded Laminated Sections. North American
Aviation. RTDIR-9122-/3/. December 1966.
Available as AD-805408.

Mettes, David G. and Lockwood, Paul A.: The Me-
chanical Properties of Laminates Reinforced
with Performance Glass Fiber Fabric. Proc. 21st
Annual Technical and Management Conference.
Section 4-C. Society Plastics Industries, Inc.
February 1966.

Meyerer, W. J.: The Feasibility of Forminga Boron
Fiber Reinforced Aluminum Compaosite by a Hot
Extrusion Process. AFML-TR-68-127. August
1968.

Moon, F. C.and Mow, C. C.: Wave Propagation in
a Composite Material Containing Dispersed
Rigid Spherical Inclusions. Rand Corporation.
RM-6139-PR. December 1970.

Morris, A. W. H. and Burwood-Smith, A.: Fiber
Strengthened Nickel-Base Alloy. High Tem-
perature Turbines. AGARD CP-73-71. January
1971, ' :

Morris, A.W. H. an.d Steigerwald, E. A.: An In-.

" vestigation of the Fatigue Behavior of
Tungsten-Reinforced and Steel-Reinforced
Silver Composites. Trans. Metallurgical Society.
AIME. Vol. 239. PP, 730-739. 1967.

N

Nakayama, J.: Direct Measurement of Fracture
Energies of Brittle Materials. Journal. American
Ceramics Society. Vol. 48. PP. 583-587. 1965.

*Novak, R. C. and Decrescente, M. A.: Impact Be-
havior of Unidirectional Resin Matrix Com-
posites Tested in the Fiber Direction. Composite
Materials: Testing and Design. Proc. ASTM Sec-
ond Conference. Anaheim, California. 20-22
April 1971.PP.311-323.1972. Available as
A72-25471,

Qutwater, J. 0. and Murphy, M. C.: Modern
Plastics. Vol. 47. P. 160. September 1970.

- P

Pagano, N. J. and Whitney, J. M.: Geometric Design
of Composite Cylindrical Characterization Spec-
imens. AFML TR-70-130. 1970.

Patsis, A. V., Serafini, T. T., Hanson, A. P., and
Chamis, C. C.: A Novel Procedure for Selecting
Matrices for Specified Composite Strength. To
be presented at the 27th Annual SP! Confer-
ence. NASA Lewis Research Center. Unpub-
lished Data. February 1972.

Pattnaik, A. and Lawley, A.: Deformation and Frac-
turein A1-CuAl2 Eutectic Composites. Drexel
University. Department of Metallurgical Engi-
neering. TR-5. January 1971. Available as AD-
718360.

Vi-11



COMPOSITE MATERIALS

Peterson, G. P. and Tsai, S. W.: Status of Devel-
opment of Advanced Composites. Proc. 4th
Symposium on Composite Materials. Tokyo,
Japan. August 1971.

Petit, P. H.: An Applications Study of Advanced
Composite Materials to the C-130 Center Wing
Box. NASA CR-66979. Lockheed Georgia Com-
pany. 1970.

Petrasek, D. W.: High Temperature Strength of
Refractory-Metal Wires and Consideration for
Composite Applications. NASA TN-D-6881.
1972.

Petrasek, D. W, Signorelli, R. A., and Weeton, J.
W.: Refractory-Metal Fiber Nickel-Base Alloy
Composites for Use at High Temperatures.
NASA TN-D-4787. September 1968.

Pichler, H. R.: Plastic Deformation and Failure of
Ag-Steel Filamentary Composites. Trans. Metal-
lurgical Society AIME. Vol. 233.PP. 112-116.
1965.

Pinnel, M. R. and Lawley, A.: Correlation of Uniax-
ial Yielding and Substructure in Aluminum-
Stainless Steel Composites. Met. Trans. Vol. 1.
PP.1337-1374.1970.

Pipes, R. B. and Pagano, N. J.: J. Composite Ma-
terials. Vol. 4. PP. 338-348.1970.

Prosen, S. P.: Composite Materials Testing. ASTM
STP No. 460.PP.5-12.1969. Available as A70-
21876.

Quatinetz, M., Weetan, J. W., and Herbell, T. P.:
Refractory Metal Base Alloy Composites. Pat-
ent Application. NASA-CASE-XLE-03940-2.11
July 1972.

Rao, P. N. and Hofer, K. E.: An Investigation of Fa-
tigue Behavior of Reinforced Plastics for
Primary Aircraft Structures. IITRIReport No.
‘D6002. July 1969. T

VI-12

*Rao, P. N. and Hofer, Jr., K. E.: Investigation of the

Influence of Material Variables on Fatigue
Mechanisms in Composites. ITT Research In-
stitute. Chicago, llinois. HTRI-D6058-FR.
December 1970.

Robinson, E. Y.: A Statistical Model for Static Fa-
tigue of Multi-Filament Strands. Fibre Science
and Technology. Vol. 2. P. 171. 1970.

*Robinson, E. Y. and Chiao, T. T.: Analysis of Stress-
Rupture Data from S-Gtass Composites. UCRL-
73358. Preprint. 19 August 1971,

Rogers, C. W.: Structural Design with Composites.
Fundamental Aspects of Fiber Reinforced
Plastic Composites. R. T. Schwartz and H. S.
Schwartz, eds. Interscience. New York. 1968.

Rosen, B.W., Dow, N.F., and Hashin, Z.: Mechanical
Properties of Fibrous Composites. NASA CR-31.
1964.

*Rossi, R. C.: Thermal-Shock-Resistant Materials.
Aerospace Corporation. El Segundo, California.
Proc. 6th Universal Conference Ceramic Sci-
ence. North Carolina State University. Raleigh.
7-9 December 1970. PP. 123-136. Plenum
Press. 1971.

Rossi, R. C., Pepper, R. T., and Riley, W. C.: De-
velopment of Aluminum-Graphite Composites.
Proc. 72nd Annual Meeting of the American Ce-
ramic Society. Philadelphia. 6 May 1970.

Rotem, A. and Lifshitz, J. M.: Longitudinal Strength
of Unidirectional Fibrous Composite Under High
Rate of Loading. 26th Annual SPI Conference.
Section 10-G. 1971.

*Ruzauskas, E. J. and Hay, R. D.: Fracture Modes
in Metai-Matrix Composites. General Electric
Company and Drexel University. Philadelphia,.
Pennsylvania. Journal Composite Materials.
Vol.6.PP.414-419.1972.

Sahu, S. and Broutman, L. J.: Mechanical Proper-
ties of Particulate Composites. Polymer Engi-
neering Science. Vol. 12. No. 2. PP. 91-100.
March 1972. Available as A73-12421.



COMPOSITE MATERIALS

*Salkind, M. J.: Fatigue of Composites. Advanced
Approaches to Fatigue Evaluation. NASA SP-

309. PP. 333-364. May 1971. Available as N72-

29895.

Salkind, M. J. and George, F.D.: Fatigue and Bond-
ing of A13Ni Whisker Reinforced Aluminum.
United Aircraft Corporation. G910583.4. July
1968. Available as AD-838871.

Salkind, M. J. and George, F. D.: The Charpy Impact
Behavior of Al3Ni Whisker Reinforced
Aluminum. AIME. Trans, Metallurgical Society.
Vol. 242.PP.1237-1247. 1968.

Salkind, M. J., George, F. D., Lemkey, F. D., and
Bayles, B. J.: Investigation of the Creep, Fa-

tigue, and Transverse Properties of Al3Ni Whis-

ker and CuAl, Platelet Reinforced Aluminum.
United Aircraft Corporation. E910344-3. May
1966. Available as AD-633241. See also AD-

482341, earlier progress report.

Salkind, M. J., Lemkey, F. D., and George, F. D.:
Whisker Composites by Eutectic Solidification,
Whisker Technology. Albert P. Levitt, ed. PP.
343-401. Wiley-Interscience. New York. 1970.

Schaefer, William H., Christian, Jack L., Davis, L.
W., and Cornish, R. H.: Evaluation of the Struc-
tural Behavior of Filament Reinforced Metal
Matrix Composites. Vol. Il — Materials Devel-
opment. AFML TR-69-36-VOL-2. January 1969.
Available as AD-855866. See also AD-855760
(forVol. 1) and AD-855751 (for Vol. lIl).

Schapery, R. A.: Thermat Expansion Coefficients of
Composite Materials Based on Energy Princi-
ples. Journal of Composite Materials. Vol. 2. P.
380.1968. .

Schjelderup, H. C. and Purdy, D. M.: Advanced
Composites — The Aircraft Material of the
Future. AIAA 3rd A/C Design and Operations

Meeting. Seattle, Washington. 12-14 July 1971.

Schuster, D. M. and Scala, E.: Properties of Whis-
ker Composites. Whisker Technology. A. P.
Levitt, ed. PP. 403-441. Wiley-Interscience.
New York. 1970. Available as A71-14951.

Scop, P. M. and Argon, A. S.: Statistical Theory of
Strength of Laminated Composites. Journai
Composite Materials. Vol. 1. P. 92. 1967.

*Sedor, G. and Watterson, R. K.: Low Cycle Com-
pressive Fatigue Failure of € Glass-Epoxy Com-
posites. AFOSR TR-72-0322. March 1972.
Available as AD-744113 and ASLRTR 162-2.

Sedriks, A. J., Green, J. A. S, and Novak, D. L.: Cor-
rasion Behavior of Aluminum-Boron Composites
in Aqueous Chloride Solutions. Metallurgical

- Trans.Vol. 2. P.871. March 1971.

Sheehan, J. E. and Hirschorn, J. S.: Fiber Breakage
During Powder Metallurgy Fabrication of
Aluminum-Boron Composites. ASM. P. 804.
September 1969.

Shimizu, H. and Dolowy, Jr., J. F.: Fatigue Testing
and Thermal-Mechanical Treatment Effects on
Aluminum-Boron Composites. ASTM STP No.
460.PP. 192-202. 1969.

Shockey, P.D., Anderson, J. D., and Hofer, K. E.
Structural Airframe Application of Advanced
Composite Materials. Vol.V — Mechanical Prop-
erties — Fatigue. AFML-TR-69-101-Vol. V,
March 1970. Available as AD-867017.

*Signorelli, R. A.: Review of Status and Potential of
Tungsten-Wire-Superalloy Composites for Ad-
vanced Gas Turbine Blades. NASA TM-X-2599,
September 1972. Available as N72-30471.

*Signorelli, R. A., Serafini, T.T., and Johns, R. H.:
Material and Structural Studies of Metal and
Polymer Matrix Composites. NASA TM-
X-68101.1972. Available as A73-12621.

*Sih, G. C. and Chen, E. P.: Torsion of a Laminar
Composite Debonded Over a Penny-Shaped
Area. Lehigh University. Bethiehem, Pennsylva-
nia. Journal of the Franklin Institute. Vol. 293.
No.4.PP.251-261. April 1972. Available as
A72-32247,

Sih, G.C., Paris, P.C., and Irwin, G. R.: On Cracks
in Rectilinearly Anisotropic Bodies. Inter-
national Journal Fracture Mechanics. Vol. 1. No.
3.PP.189-203. 1966.

Slater, R. C.: University of Arizona Thesis. 1970.
Lawrence Livermare Laboratories. UCRL-
13511.1970.

Smith, S. H., Porter, T. R., and Engstrom, W. L.: Fa-
tigue Crack Propagation Behavior and Residual
Strength-of Bonded Strap Reinforced,
Lamellated and Sandwich Panels. AFFDL-
TR-70-144.P.611. The Boeing Company. Ren-
ton. December 1969.

Smith, T. R. and Gwen, M. J.- Fatigue Properties
of RP-1. Modern Plastics. Vol. 46. No. 4. PP.
124-125and 128-132. April 1969.

VI-13




COMPOSITE MATERIALS

\

Soliman, F. Y. and Wallace, J. S.: The Effect of
Strain Rate on the Fracture of Advanced Fiber-
Reinforced Composites. AFFDL-TR-70-144.P.
377.Lockheed-Georgia Company. December
1969.

Stuhrke, W.F.: The Mechanical Behavior of .
Aluminum-Boron Composite Materials. Metal
Matrix Composites. ASTM STP No. 438. P. 108.
1968.

Sullivan, T. L. and Chamis, C. C.: Some Important
Aspectsin Testing High-Modulus Fiber Com-
posite Tubes Designed for Multiaxial Loading.
NASA TM-X-68045. April 1972. Available as
N72-23583.

Sumner, E. V.: Development of Ultrahigh Strength
Low Denisty Al Plate Composites. Final Report.
NAS 8-11508. Harvey Report HA-2263. July
1966.

Sumner, E. V.: The Effect of Heat Treatment on the
Physical Properties of Some Boron-Aluminum
Alloy Matrix Composites. Advances in Struc-
tural Composites. SAMPE. Western Periodicals
Company. Vol. 12. Paper AC-19. October 1967.

Sutton, W. H.: Whisker Composite Materials — A
Prospectus for the Aerospace Designer.
Astronautics and Aeronautics. Vol. 4. No. 8. PP.
46-51. August 1966.

Sutton, W. H. and Chorne, J.: Development of High-
Strength, Heat-Resistant Alloys, by Whisker Re-
inforcement. Metals Engineering Quarterly. Vol.
3.No. 1.PP.44-51. February 1963.

Sutton, W. H. and Chorne, J.: Factors Affecting The
Tensile Strength of Metals Reinforced with
Strong Fibers. PP. 549-577. Syracuse Univer-
sity Press. 1966. Available as A67-13311.

Swenson, D. O. and Rau, Jr., C.vA.: international
Journal of Fracture Mechanics. Vol. 6. P. 357.
1970.

Taig, I. C.: Design of Airframe Components in
Carbon Fiber Composite. Designing with Com-
posite Materials. Proc. Institution of Mechani-
cal Engineers. London, England. 28 October
1971.PP.71-79.IME. London. 1971. Available
as A72-14746. ’

Vi-14

Tattersall, H. G. and Tappin, G.: The Work of Frac-
ture and Its Measurement in Metals, Ceramics
and Other Materials. Journal of Materials Sci-
ence. Vol. 1. PP. 296-301. 1966.

Tetelman, A. S.: Fracture Processes in Fiber Com-
posite Materials. Composite Materials: Testing
and Design ASTM STP No. 460.PP.473-502.
1969. .

Thompson, A. W.: Fatigue and Creep Properties of
Reinforced Plastics. Plastics Inst. Trans. Vol.
30. No. 85.PP. 39-50. February 1962.

Thompson, £. R., George, F. D., and Kraft, £. H.:
Investigation to Devetop a High Strength Eu-
tectic Alloy with Controlled Microstructure.
United Aircraft Corporation. J910868-4. July
1970. Available as AD-873832.

*Thompson, E. R, Kraft, E. H., and George, F. D.
Investigation to Develop A Hight Strength Eu-
tectic for Aircraft Engine Use. United Aircraft.
K911052-4. July 1971. Available as AD-
887395.

Tiffany, C. F.: On the Prevention of Delayed Time
Failures of Aerospace Pressure Vessels.
Journal of the Franklin Institute. Vol. 290. P.
567.1970.

Timoshenko, S.: Strength of Materials. Part If. 3rd
Edition. D. Van Nostrand Company. 1963.

Toth, I. J.: Composite Materials, Testing and De-
sign. ASTM STP No. 460. P.236. 1969.

Toth, I. J.: Creep and Fatigue Behavior of Unidirec-
tional and Cross-Plied Composites. Composite
Materials: Testing and Design. ASTM STP No.
460. PP. 236-253.1969.

Toth, Istvan, J.: An Exploratory Investigation of the
Time Dependent Mechanical Behavior of Com-
posite Materials. AFML-TR-69-9. TRW Equip-
ment Group. Cleveland. ER-7274-1. April 1969.
Available as AD-853544.

Toth, I. J., Brentnall, W. D., and Menke, G. D.:
Fabricating Aluminum Matrix Composites. A
Survey of Aluminum Matrix Composites. Journal
of Metals. Vol. 24. PP. 19-25. September 1972.

Toth, . J. and Shimmin, K. D.: Fatigue and Fracture
of Metal-Matrix Composites. AFFDL-TR-70-144.
TRW, Inc./AFML. P. 343. December 1969.

Toy, A.: Mechanical Properties of Be Filament Re-
inforced Aluminum Composites. Journal of Ma:
terials. Vol. 3. No. 1. P. 43. March 1968.



COMPOSITE-MATERIALS -

Toy, A., Attridge, D. G., and Sinizer, D. I.: Devel-
opment and Evaluation of the Diffusion Bonding
Process As A Method to Produce Fibrous Rein-
forced Metal Matrix Composite Materials.

~AFML-TR-66-350. November 1966.

Tsai, S. W., Halpin, J. C., and Pagano, N. J.: Com-
posite Materials Workshop. Technomic
Publishing Company. 1968.. '

Tsai,S. W.: StructuraIBehaVIor of Composnte Ma-
terials. NASA CR-71. 1964.

Turner, M. J.: Optimization of Structures to Satisfy

Flutter Requirements. AIAA Journal. Vol. 7. No.
5.1969.

Upp, J. W., Pepper, R. T, Kendall, E. G., and Rossi,
R.C.: High-Temperature Properties of
Aluminum-Graphite Composites. Aerospace
Corporation TR-0059 (6250-10)-9 SAMSO TR-
70-408. 30 October 1970. Avallable as AD-
718153, '

Vidoz, A. E., Camahort, J. L and Crossman, F. W.:
Journalof Composite Matenal Vol. 3. No 2.P.
254.1969.

w

Waddoups, M. E., Eisenmann, J. R., and Kaminski,
B. E.: Macroscopic Fracture Mechanics of Ad-
vanced Composite Materials. Journal of Com-
posite Materials. Vol. 5. PP. 446-454.1971.
Available as A72-11983.

Wadsworth, N. J. and Watt, W.: Some Preliminary
Experiments On Improving the Bond Strength

Between R.A.E. Carbon Fibers and Resins. RAE

Technical Memo CPM 68.1967.

*Wagner, H. J.: Review of Recent Developments

Fiber-Reinforced Metals. 6 January 1967. Avail-

able as AD-805016.

Warnes, L. A.: The Companblllty of Silicon Nitride _.
Whiskers with Metallic Matrices at Elevated.
Temperatures Exploswes Research and Devel-
opment Est. England No. 17/R/65. 16Ju|y
1965. DMIC 66525 Avallable as AD- 477233

Watterson, R. K.: High Compre_sswe Stress, qu.
Cycle Fatigue of Composite Material. SM
Thesis. Department of Ocean Engmeenng MIT
May 1970 ' :

Weeton, J. W FlberMetalComposnes Syracuse
University Press. PP. 477-530. 1966. Available
as A67-13310.

Welge, R. T.: Application of Boron/Epoxy Rein-
forced Aluminum Stringers and Boron/Epoxy
Skid Gear for the CH54B Helicopter Tail Cone.
Phase 2: Fabrication Inspection and Flight Test.
Final Report. May 1971 - March 1972. United
Aircraft Corporation. Stratford, Connecticut.
NASACR-112101. 28 August 1972 Available
as N72-29009.

*Wheatfall, W. L. and Schwab, R. C.: Hot Corrosion
Behavior of Several Newly Developed Nickel-
Base Superalloys. Report 3199. Navai Research
and Development Laboratory. Annapolis, Mary-
land. February 1970. Available as AD-864927.

Whitney, J. M.: Effects of Constituent Material
Properties on the Stability of Fiber Reinforced
Composite Plates. Fundamental Aspects of
Fiber Reinforced Plastic Composites. R. T.
Schwartz and H. S. Schwartz, eds. Interscience.
New York. 1968.

Whitney, J. M.: Experimental Determination of
Shear Modulus of Laminated Fiber-Reinforced
Composites. Experimental Mechanics. Vol. 7.
No. 10. PP. 447-448. October 1967.

Whitney, J. M. and Riley, M. B.: Elastic Properties
of Fiber Reinforced Composite Materials. AIAA
Journal. PP.1537-1542. September 1966.

Wilkining, W. W. and Backofen, W. A.: Deformation
Processing of Anisotropic Metals. Final Report.
Contract N0O0019-70-C-0071. August 1970.

*Winsa, E. A. and Petrasek, D. W.: Pendulum Impact
Resistance of Tungsten Fiber/Metal Matrix
Composites. Composite Materials: Testing and
Design. Proc. ASTM Second Conference.
Anaheim, California. 20-22 April 1971. PP.
350-362.1972. Available as A72-25473.

VI-15 -



COMPOSITE MATERIALS

Withers, J. C.: The Fabricability of Multilayer Ber- Wu, E.: Fracture Mechanics of Anisotropic Plates.
yllium Wire Reinforced Aluminum Composites Composite Materials Workshop. Technomic
By Chemical Vapor Deposition. GTC Technical Publishing Company. Stamford, Connecticut. -
Report 155.5-1. July 1968. 1968. . :
Withers, J. C. and Abrams, E. F: The Elec- ' Y ' ‘

troforming of Composites. Plating. PP. 605-

611. June 1968. Young, J. H. and Carison, R. G.: Advanced Com-

Wolff, E. G. and Hill, R. J.: Research on Boron Fila- posite Material Structural Hardware Devel-
ment/Metal Matrix Composite Materials. AFML- opment and Testing Program. AFML-TR-70-140. - .
TR-67-140. June 1967. Vol. 1. July 1970. '

VI-16



ALPHABETICAL LIST OF AUTHORS



ADCL AL oo I-3
Abelkis, P. R. oo, -3
AbOElAta, M. M. ..o -3
Abrams, E. F. oo, VI-16
Achenbach, J.D.................. rereer et e————.s -3
Achter, M. R. .......... etstearessseeeesressiraressteeianraens I-3
Adair, A. M. -3
Adams,D.F. .............. e VI-3
Adler, P.N. oottt et -3
Ahmad, |, .ooeveeccreee e JEURTURN I-3
VI-3
Altchlson B oo ee e es e n e n e IV-3
Alekseyendo, M. F. ... I-15
Alexander, J.A. ..o Vi-3,-6
Allemand, L. R. ..o, Iv-4
ALEN, B.C.oooeeeeteeteee e I-25
Allen, F.C. oottt -3
Amateau, M. F. oo, -3
ANCHL AL A e i-12
V-7
Anderson, J. D ............................................ VI-13
Anderson, R.B. ..o, 1-9
-3
Anderson, R M. e, VI-10
Anderson, W.E. ..., Il-6
-3
Anderson, W. J. ..o 1-3,-5,-11
ANSEHL G. S o V-8
Antony, K.C. e VI-3
Argon, A S. oo -17
. ‘ VI-13
Armiento, D. F. oo -6
I1-4,-15
Armstrong, P. E. oo 1-3
ArWaAS, E. B oot I-3
ASAL, G oo -3
Ashbrook, R.L. ..o 1-14
Ashton, J.E. oo VI-3
ASUNMAA, S. K. e V-8
Attridge, D. G. ...oovn e VI-15
Aulenbach, T. H. v VI-3
AU, G. M. oot 1-3
AUSEIN, B A, e -3
Avery, C.H. e, Iv-8 .
Avery, D. H. e -17
in-3

Babel, H-W. oo ... H1-3
Babitzke, H. R. .oooooccrieieeeeee e -3
Backofen w. A .............................................. 1-17
-3
s VI-15
T BACON, J F . e saee s VI-3
Bagnetto, L. ............... reerere s enbee e areeateennraee s I-20
S Bailey, JL AL s -3
Bailey, J.E. oo VI-3
Baker, A A, ..o, VI-3,-9
Baker, F.R. oo, V-3
Balandin, Y. F. oo I-10
Baldi, RRW. e I-3
" Bamberger, EEN. ...l -4
Banerjee,B. R. ..o -3
Barker, H. A. ...ooooieeeeceireeeeee e VI-3, -4
Barkley, S. G..eeocveeireee e I-8
Barna, G. J....ccoerviiiiien. JE N IV-6
"~ Barnes, J.F. vt [T 1-10
Barnett, R. L. ...cooooeiorieiiiieieeeeeee s -4
Barone, M. R....cccoovvrmriiecie e -3
Barranco, J. M. ......ccocovvviviiiiee e -3
' VI-3
TBArrere, M. .ottt I-4
Barsom, J. M. oo -3
' -3
Barsnon, Ho R 11-12
Barth, C.F. e V-3
Bartlett, E.S. oo, e ee———— V-3
Bartlett, R.W. oot eeeeesens V-3
BartocCi, R.C. ...ooooeereiiiieee e e V-3
Barton, C. J. oo, -4
Barton, J.R. .o -4
1-12
Baskey, R.H. oo VI-4
Baskin, Y. oo 1-4,-11
BaSS, C. D oottt etva e aa s 1-4 .
Bates,R.C. .o 11-3
Baucom, R. M. ..o, -12
Bayles, B. J. .o I-15
VI-13
Beachem, C.D....coocveeevvreeeeeeereeesens A B &
n-17,-18
-4, -7
Beardmore, P. ..o e -9
-9

ViI-3



Beasley, R. M. ..o Vi-4
Beaumont, P.W.R. ......cooovvviiinniiee e -3
VI-4
Beaumont, S. ..., VI-10
~Beauregard, R. J. .\ V-3
BeCk, E. J. e -3
_ -4
Beck, F. H. oo S -3
: V-3
BeCK, T.R. oo -4
Becktoldt, C. J. .coovereieieeieeceeee e V-6
Beckwith, S.W. .......ccceovvvnnen. e e aaa— VI-4
Bednarski, S. ..o -4
Begley, J. A o, 11-4
Begley, R.T. oo I-4
-4
Belener, P.R. ..o, I-4
Bell, J.E. oo Vi-4
Bell, W. J. e I-4
-4
Bellinfante, R.H.......ccoovveeeeeeiieeenn e I-6
Beltran, AL N. e I-22
V-3
Benham, P.P. ..o I-4
ii-4
Benjamin, W. D. ...c.oooeviiiiiiinecceee e -4
Benson, D. K. .....ooovviviriiiieiie e |-4,-11
{i-8
Benson, Jr , R.B. oo V-3
Bentley, C.W. ..o, n-3
Berg, B. A, e I-16
Berg, C. A e Vi-4
Bergman,P. A, ..o 1-4,-11
V-3
Berkowitz, M. J...ooooiiiiiie e -5
Berling, J. T oo I-5, -7-
Berner, W. B, e, 1-26
V-4
Bernstein, H. ................... e ———— 1-10
Berry, W.E. o, -4
Best, J. He oo I-17
Betran, A. M. oo -5
Betteridge, W. .....oooiiee e V-3
Betts, R K. oo, V-3
Bhatt, S. J. o -4
Bieniek, M. P. ..o VI-4
Biggs, W.D. .o 1-24
Bird, R.J. ottt |-4

Vil-4

Birkle, A. J. ..o -4

Bisson, B E. ..o 1-5
Bitzer, E.B. ... V-3
Blackburn, M. J. oo -5
- IV-3
Blacklock, J.R. .....ovevvieieeeeeeeeeee s 11-14
Blackwell, J. ..coeeeeeieeeeeeeeeeeeeee e I-22
Biake, R.E. ..covoieeeeeeieieeee et -5
Blatherwick, AL A......occeereee e -5
-3
Bloomer, N. T. e -5
Blucher, J. T. e I-5
Bobovski, W.P. .....c.oooeeeeeeeeeee e, -3
Bocharova, L. A. ...ocoeeeiiiiiiieeieecee e I-15
Bockrath, G.E. .cccovvviiieeeeceeee e, I-4
Boettner, R.C. ..ccoveieeeeeeee e I-3,-14
Boller, K. H. oo Vi-4
Bomberger, H.B........cccoovvevinnieieniieeeee Wv-3,-7 .
Boone, D. H. ....occovvviiiie e V-4
Bornemann, A. ..o -3
Bornstein, N. S, oeoeevvirreieieereeee e V-3
BOrtz, S. A. oo I-5
BOtSCO, R. e Vi-4
Bouton, | ..ocoeeiiieeeeeeee e 1-5,-24
Bower,C. M. .o Vi-4
Bower, W. K. .o V-3
Bowie, O. L. oo Hi-4
Bowles, C. Q. ceor Hi-5
Bowman, J.C. .o, -5
BOyd, J.D. o, V-3
Boyd, W. K. oo -9
V-3
Boyle, R.W. ..o -5
Bradbury, E. J. oo I-5
Bradley, E. F. .ocvereeeeeeer e I-5,-8,-24
Bragin, D. YA, ..o I-5
Brammer, LS. e H1-5
Braski, D. N. ......ccoovmriiieeiee s I-12
V-3
Breinan, E. M. v Vi-4,-10
Brentnall, W.D. ...cccooooivi e V-3
Vi-4,-14
Breyan, W. ... -5
Bridenbaugh, P. .coooovveiieee e 111-8
Broek,D....cocovevvvviieiiiiicreecciee e -3
Brook, R H.W. oo I-5
Brophy, J.H. e -8
11-9



Brotzen, F.R. ...cccccveneenne e eee et ete e 11-9
Broutman, L. J. ccccoevviiiiiicns .. Vi-4,.5,-12
Brown, B. F. e -3
' . -5, -7

Brown, D. A ..ot ane e -7
Brown, H. L. cooeoeee et (-3
Brown, J.A. oottt V-4
Brown, R-M. oo PO -17
Brown, Jr, W.F. i, -3,-4,-9,-18
{11-8

Brownhill, D. J. .ecoiiieeiicreeeesree e -3
Browning, M. F. ..o, V-3
Bruch, C. A. .., VI-5
Brummer,S.B. ....ccvvevnerivieenne, [ 1i-5
Bubsey, R. T. .o 1-4,-7
Buchman, Q. A, V-4, -8
Bueckner, H.F. oo, -4
BUehl, R. C. ..o veeneeen,s il-16
Bukhanova, A. A. ....oevevieieireeecre e e, IV-6
CBUNting W D. e VI-5
Burgreen, D. ....coccecoveeiieriiviineiiineeeeeereeveeninn I-D
Burke, D.L.............. e e be et VI-9
Burningham, N.W. ..o, VI-5
BUINS, D. J. oo i-14
Burwood-Smith, A. e, ViI-11
BySKOV, E. c.ovoeeiieiee e -5
Calcote, L. R. oo VI-5
Calfno, F.D. oo, i-5,-13
Camahort, J. L. oo, Vi-15
Campbelil, G..ooooeeeerieeeeee e I-6
Campbell, J.E. coovvveeee e -4
-5

V-3

Cannell, J.C. v, VI-5
Caputo, A A, e e -5
Carden, A E. ..o -6
. -5

Carlson, C. E. c.ooovrvvveeireiceceecese e ViI-5
Carlson, R.G. coeereeeeeeeeeeee e VI-16
Carlson, R L. oo, -5
Carman, C. M. ..o I-6
l1-4,-16

Carnmett, J.T. oo -9
Cart, FoL. e e -5
Carter,C.S. e -4
Carter, T L. oot -6
Cass, T.R. ottt eer e et |-25

CaSHIE, C.B. oo 1-13

Cataldo, C.E ..o e V-6
Catanach, Jr, W. M. ..o, -4
Cavallero, J. L. oot IV-6
Cavett, RO H. e Iv-3
Cernock, L. .oevieiirere eeer oo |-15
Cers,A.E. ....... e I-5
Chaboche, J. L. v I-6
Chamis, C.C. .ovvereereereeeeeeereesranns Vi-5,-11,-14
Chan, S K. e -5
“Chandler,R. J. ...ocoooviiecveeen, e V-8

Chandler, W. T. oooeeeeeeeeeeeeeeeeeen, IV-3,-5,-8 .
Chang, W. H. ..o VI-3
Chaykovskiy, B. S. ....c...cvvivirreerecie i, i-15
Chen, E.P. et -5
: Vi-5,-13
Chen, W. T et -5
CRhENE, St ettt enee e VI-5
Cherry, JLA. e I-26
il-4

. , V-4,
Chevalier, J. L. woeeeeeeeeeeeeeee e v I-6
Chiao, T.T. oo VI-5,-12
Chiarito, P. 7. oo {-6
ChICK, B. e i1-19
Chilton, J. M. e, -4
CRILL Y. P I-6
ChOrNe, J. e .. VI-5,-14
Christensen, R. H. ............ e aaan I-6
il-4
-4
Christian, R.D. ceovrvieiii e -7
Christian, J.L. oo VI-7,-13
Chuang, K. C..ooioeeceeceee e -7
VI-3

Clapper, R.B. ..o LWVi-4
Clark, Jr, W.G. oo -7
-5
Clarke, P.C. ..o i-4
Clausing, D. P. oo, -5
Clevenson, S. A. ... -7
CHEfOrd, L. D. ..oovveeeeereieeeeeeeee e -4
ClftON, Fo o 1-7
Clougherty, E. V..o, Vi-5,-10
Coate, F.M. ..o, -14
Cocks, F.H. oo -5
COCKS, M. oo -7

VII-5



Coe, H. H. oo I-3,-7
Coffin, Jr, LLF .o 1-7,-24
11-19
-5
Colangelo, W. J. oo -5
Colcord, P.L. e I-7
Coleman, T. L. oottt 1-7
Coles, A, .o e {-19
-5, -9
Colgate, J.D. .o, I-17
Collins, H.E. oo I-7
Comolli, C.R. .., -7
Compton, W. A, .ccoovriirivciriecenieeneeny <18
, VI-5
Conliffe, C.Hu e e VI-5
Conway, J.B. oo I-7
Cook, H. Ao, V-7
Cook, J.L. e 11-13
V-5
Cooley, L. A. i -5
Coon, M. D oo 111-9
Cooper,G. A. ... Vi-6
Corbin, P. Lottt -7
Cordiano, H. V. e, I-8
Cordier, K. L. woveiiieeeirireeeeerereeeeeveneeeeee VI-6
Corn, DL -5
Cornie, J. A oot -4, -8 -
V-3
Cornish, R H. oo, VI-6,-12
Corrow,C. J. oo et i-8
Corten, H. T, oo -5
Cotterill, Pueeeieee e V-3
Cottrell, ALH. oo, -5
Courtney, T. H. oo Vi-6
Cox, P.H.S. e -4
Cratchley, D. ..o, Vi-3,-9
Crews, Jr, J.H. e, -8
-5
Crichlow, W. J. oottt -8
-5
Criscione, E.S. ..o I-
Criscione, J.M. oo V-4
Crooker, T. W e -8
' -5
Crooks, D. P et e -9
Cropper,D.R. .o VI-10
Crosley, P.B. ..ot i-14
CroSS, S. L. o Vi-10

VII-6

CroSS, W.B. oot veeeeneseas VI-6

Crossman, F.W. oo VI-15
Cunningham, A. L. ..ccccooeemrirereieceer e Vi-3,-6
Curtis,R.E. ............. SO eeeeere e reeaanan i1-5
CUrWen, P.W. oo -8
Dahlberg, E. P -5
il-6

Dally, J.W. e e -6
) VI-6
Damiano, V. V. ..o B
Dana, J. R. oot Vi-4
Danek, G. J. .o, V-3
Danesi, W.P. .o iv-3
Dann, R.K. .o V-3
Dapkunas,S. J. ..., I-25
Das,B.R. ... I-6
Dastin, S. .oooiiiieee s VI-6
Davidge, R.W. ..o Vi-6
Davidson, T.E. ..., I-3
-11

-5

Davies, G. J. oo I-11
Davies, L. G. oot Vi-6
Davies, P.W. e, ii-6
Davies, R E. .o -3
Davis, J.W. oo VI-6
Davis, L. W. oo Vi-6,-13
Davis, R. du ool .1-8
Davis, S. O. oot -5
-6

V-3

Dawe, D.W. oot 111-5
Dawson, V.C.D. .ottt -8
Deadmore, D. L. cccovveveeeiiiiiiiieeeeee s I-16
V-3

Dean, AL V. .t I-8
VI-6

Decker, R.F. oo eeveeereennes Vi-5
DeCrescente, M. A. .....oovvviviiereeieeeeec e -7
V-3

VI-11

Deel, 0. L...coevrnnenes SRR -6
Deiasi, R. oo e -3
DelGrosso, E. J. ..o ViI-5
Demorton, M. F. e -6
Deneff, G. V. oo e 1-8
Denke, P.H. et -6
Dennison, J.P. e IH-6



Derner,W. J...ooovvviieeiecreeceeeviee e evenrreraenn -8
Detert, K. ..o 11-6
Devine, T.M.....ocioeiiiieee et -7
Dewitt, R.R. ....cceveennnenn, ST rerener e e VI-6
Dexter, H.B. ..ot IV-3,-5
Diamond, P. ........ccccvvvverrimeins vt ———————— -6
Dibari, G. A. ceooevvereeee e V-3
Dickson, D. T...ccoooeevvvvreennene. reeeerr e e e baraaans V-4
Dieter, G. E. ooovoeeceeeeereeeeeee e -6
Dietrich, M. W. ..o i-19
Dietz, J. M. e e -6
Dillon, O.W. e I-8,-14
Dixon, J.R. .o, e e snaes -6
-6

Dodd, R A. e -6
DOi, Heeeeee e V-4
Dolowy, Jr, J.F. e, VI-6,-13
Domis, W.F. e 1-20
Donachie, Jr., M. J. ........ et -5, -8
: i1-18
: V-3

Donaldson, B. K. ......ccccoovrciininicinin -6
Donaldson, D.R. ......... et S -6
Donat, R.C. .o e -6
Doner,D.R. .....ccovereneen. reeer e e e e e e aaraae e VI-3
Donohue, P. .....oovveeeeeee e -6
Dorn, JLE. oo I-8,-19
) -11

DOtSON, R.E. .o -7
DOtY, R.J. e -8
DOW, N.Fo e VI-12
Downey, F. K. ..ot I-14
Driscoll, D. E. c.oovevvreereene. e -6
Dubensky, R.G. ....ccooveerereeeerec 11-6,-18
DUDININ, V. P. oo e I-15
Duckworth, W. H. oo 1-13
Dugdale, D. S. ..o e 11-6
DUBEAN, T. V. et senanes -6
DUhl, Do N. e VI-6
DUILD. L. oo er e e -3
b V-3

Dunegan, H. L. ..o 1-9
) Iv-4

DUNN, WL P et I1-6
DUNSDY, J. A o ere e 1-9
Duttweiler, R.E. ..o V-4
Eberhardt, A D. ....cvvveeeeeee e -9
Ebihara, W. T. .o e V-4

ECCles, D. oo, e -6

Edlin,V.E........... T VI-10
CEAMUNAS, H. G e HI-6
Edwards, P. R. oveeeeeeeee e -11
EgEWErtz, S. .o e, I-16
Eisenmann, J. R. cooooivcoriiesceveecee s . VI-4
EKIUnd, P.R. oo e 1-9
EKVall, R A, oo V-4
Elam, R.C. ..o, cereereerr e V-7
EHS, J.Re oo -9 -
EIHSON, E. G. .oooeeeeee e 111-15
_ VI-8.
tisea, A R. .............. et IV-4,-5
Embley, G. T. oo I11-6,-14
Emery, A F. o 111-6,-14
ENdo, Teoeeeeeee e e 1-9
Engle, R. M. ..ooovveieiceei, e e -7
Engstrom, W. L. ..o s Hi-10
: VI-13
Epner, M. oo V-4
Epremian, E. .oooovveeevi e e, V-4
Erbacher, H. ......ooooovviiiiie it e -6
Erbin, B Fu oo s 1-12
- IV-5
Erdogan, F. ... e -4
' In-6,-13
Erhardt, K. cooceeeeiiieiieerreeieee et e -7
Erickson, W. H. .....ooiiiii el W | B3}
Erismann, T. H. ..o e 1-9
Eshelby, J.D. oo -6
Esztergar, E. P 1-9
Evans, J. W ot e eae -6
Fager,D.N. ...... e e s iv-7
Fahmy, A, e VI-6
Falco,J. J. oo I-18
Fartar, P. oo e i-17
Fayet, AL P. o V-4
Fechek, F. J. oo VI-6-
Feddersen, C. E. ..oovovieieiiiiie e -6
Fedosov, A L .o I-10
Feeney, J. .o -7
Feige, N.G...ooore e V-4
Felde, A. ..o e VI-6
Felgar, R.P. . 1i-11
Feltner, C.E. e, -9
Vi-6
Felton, G.W. ..o, V-3
Fenish, R.G. ..o V-3

VIl-7



Fenn, Jr, RiW. e -9

Ferguson, J.H. ..o, VI-7
Ferguson, M.S. ..., s -5
Fidelle, J.o P V-4
Field, FL A, e, -7
Figge, L E. e, n-7,-12
-7

Finger, R W. ..o e ———— I-11
Fink, F.W. o V-3
Finlay, A.S. oo e [-9
Finnie, | oo I-3
Fisher, D. M. e n-7
Fisher, J.W. e -7
Fiteh, Jr, G E. o i1-8
Fitzgerald, B......ccooovrrriiireccccreeeceeiee V-4
Fleck, J.N. et Vi-7
Fleck, W.G. (oot I-9
Fleming, D. P. ccovvriee e I-3
Fletcher, ELE. oo iv-4,-5
Flewitt, P.E. J. oot e, -7
Flieder, W.G........oocvrereerins e —————— V-4
FIOrEeN, S. rveeeiii e 1-12
: -7

"-7,-9

VI-7

Fogwell, W. J. (e, H-12
Folias, E.S. it e s -9
Fontana, M.G. .........ccooeiiiereeeeee iv-3,-4
FOrd, D. G oot e I-9
Forest,J.D. oo VI-7
Forman, R.G. .o s 11-7
-7

Forney, J.W. e -7
Forrest, P.G. oo -7
Forsythe, P.J. E. i -7
: VI-7

France, E. J. oo I-8
Francis, P. He oo 1-12
Frank,D.F. ........ e —————— I-16
Frank, K. He oo -7
Frank, R.G. oot e V-4
Frauen, L. L. e I-18
Freche, J.C. oo H-11
V-4

Freed, C.N. o, 1-7,-10
Freedman, A.H. ..., v-7
Freeman, Jr, W.R. ..o, {-23

VII-8

Freudenthal, A. M. ......oooreiviieee [-9,-10
{1-8

Vi-4

Frick, V. oo IV-4, -6
FHCKE, E. oot V-4
Frohmberg, R.P. covveeecr e V-5
Frost,N.E. oo, -8
[ (013 O S J R V-7
Frye, E. R. oo e VI-7
FU, W. S e I-10
FUjil, C. e e -7
Furguron, F. G. e I-8
Gadd, J.D. o, V-4
Gage,P.R. e V-3
Gales, R.G. oo, VI-7
Galt,B.C. oo -8
Gambino, J.R. oo I-11
Gamble, R.P. i I-10
Gane, N. .o, 1H-12
Garcia, W.M. ... 110
Garg, S. K. oo -7
Garlick, R.G. oovivieiieeee e -7
Garofalo, F. .cccoooveiii e I-10
Gatewood, B.E. ..o, I-10
Gay, C.o I-10
Gayle, J.B. o, in-7
Gebler, K. A. oo V-4
Gehring, R W. ..o, -7
GEISEIMAN, D. .o I-10
Gell, M. e I-10
-7

George, F.D. oo VI-13,-14
George, R. .o VI-7
CGerard, G -7
Vi-7

Gerchwind, G.......oovvviiii e -3
Gerdman, DA oo I-26
V-4,-8

GetsoV, L. B. oo I-10
V-4

Geyer, N.M. e, vV-7,-8
Gibson, R.C. ..o -8
I1-9

Giggins, C.S. oo V-4
Gilbert, A. ..o, I-25
Gilmore, C. M. ..o V-5
Gilpin, C. H. e, V-6



GIltrowW, J. P e, VI-7

Ginsberg, F. ..o -7
Glaser, A R. v, e I-10
GlassCo, J. Buoeeie e in-4
Glaze, L. L. oo -8
Glenny, R.J.E. oo, i-10
VI-7

Godshall, J. L.............. e e ————— -4
Goebel, JLA. e V-4
GOoRller, J. E. oot |-8
Gold, L. coevereeen, s i-14
GOId; R.E. o ni-4
. V-6
Goldberg, G.N. ..o 1-20
Goldberg, W. ..o Vi-8
Goldhoff, R.M. .o, I-11
Goldstein, M. ..o VI-7
Gomes; M. P. o e I-13
Goode, R. J. e i-14
_ . i-7,-8
Goodell, P.D. .o -9
Goodelle, R.A. oo [-8
Goodier, J. N. oo, f-15
Goodspeed, R.C....cooveviiiieieeeeee e I-4
. V-3
Gorbakon, A. A. ............ et I-11
Gordon,G. M. .................. et e e -7
Goward, G.W. ..o, V-4
Graff, D. G. ...ccooeoereeeee e s -9
Graham, D. L. oo, i-10,-20
Graham, L.D. ..o -7
. V-4

Graham, P. H. ..o 1-11
Gran, R J. e e i-11
Grant, N. J. e e I-5
' : 111-7, -8
Gray, H.R. oo I-11
IvV-4,-5

VI-7

Graziano, W.D. ..o -8
Greco, V. P. e, VI-3
Green, D.R. oo, H-14
Green, J A S e l-16
-8, -14

: VI-13

Greene, A. ... I-11
Greene, B. N. .o e, -11
Greenfield, ML A. oo, [-17

Greenspan, H. J.....ocoooovniiiiice e, VI-11
Grenshaw, M. A. oo, V-6
Greszczuk, L. B. ..o I1-8,-11
VI-7

Griffith, GLE. oo, -8
Grimes, G.C. ..o, Vi-5,-7
Grisaffe, S. J. e I-16
V-4

Groeneveld, T.P. ..o, IV-5
Gromov, G. A i 1-24
GrosS, B. e [1-18
11-8

Grosskreutz, J. C.ooeeveveeeeee . 1-4,-11
11-8

il-8

Grover,H. J. oo, I-11
Gruff, JoJo e, -8
Guersey, J.B. o, 11-16
Gurevich, S E. .ovveei e, V-5
GWEN, M. J. oo Vi-13
Haas, S. L. oo i1-3.
Habin, L. M. e, Vi-7
Hagemaier,D. J...oooii e, VI-7
Hagen, F.C. o 11-8
Hagerup, E......coooevveiiii e, WVI-7
Hahn, G.To e, i1-8
-8, -12

Hail, G. S o, 1-17
Haines, D. J. oo, -8
Halden, F.C. .o [-12
Halford, G.......oooeeiiiiiiiiiie e I-11,-16,-17
Hall, AL Mo -8
Hall, JUA. e, 11-16
Hall, L. R. oo 1111
I1-11

1-15

Halliday, J. oo, [-11
HalloWell, J. B. oo V-6
Hallse, R. L. oo VI-8
Halpin, J.C. oo Vi-3,-8,-15
Halsey, N. oo, 1H-14
Ham, R K. oo, 1-3,-11
Vi-8

Hamrock. B. J. oo I-11
Hananel, A.S. .o -1
Hanau, H. oo I-11
Hanby, K. R. oo VI-8
Hancock, G. G. ..o V-5



Hancock, J.R......cccoocnn VI8

Hancock, P. ..o, e -5
Handwerk, G. J. ..o SR [-11
Handwerk, J. H. cooooioie e, [ I-4
Hangen, E. B. ....... e PR I-11
Hanley, D. P VI-8
THANNA, G Lo i1-18
- ii-8

Hanson, A P VI-11
Hanson, M. P. ... VI-5, -8
Harada, Y. ..o -4,-11
' V-4

Hardrath, H.F. oo o 1-7,-8,-13
1-8,-15

-8

Hardt, RRW. e {-11
Harmon, M. B. ......... PO SO I-6
-4

Harmsworth, C. L. ... -4
Harris, B. oo VI-8
Harris, D. O. oo 112
Harris, Jro, JL A, e V-5
Harris, T. A. oo 4212
Harris, W. Jo oo, [-12
Harrison, J. C. oot -5
Harrison, R.W. v, V-4
Harrod, D L. oo -4
{1-4

Hartbower, C. E. .o 11-8,.-15
Harting, D. R. oo, 1-12
Hartman, A oo [-12
Harysiak, L. W. e, I-12
Hashin, Z. ..ooooooiiee e e e ViI-12
Hatch, A Jo oo e e [-12
-8

V-5

Haulman, C. R. ... e V-3
Hauser, H A, e, V-4,-5
Hay, Do R. [-12
Hay, R.D. o, VI-12
Hayden, H.W. . I-12
I1-7.-8

I-7,-9

VI-7

Hayes, H. G. .o V-8
Hayhurst, D. R oo, -9
Haynie, FLH. e V-3
Haythornthwaite, R. M. ..o, -9

ViI-10

Heald, P. 1. -7
Healy, MoS. e 1-12
Heath-Smith............ooo . I-21
Heath, W. G. ..., Hi-6
Hecht, N. L. e e V-8
Heer, E. oo 1-22
-9

Hefferman, W. J. .o, -3
Heimerl, G J. oo 1-12
V-5
Hengstenberg, T.F. ... 1-20
Herbell, T.P. oo VI-12
Herman, M. ..o VI-8
Hermann, P.C. .o, I-4
Herrick, R.C. oo e [-12
Hersh, M. S. e, VI-8
Hert, MUK, e -7
Hertzberg, R W. ..o I-11,-12
i1-8,-15,-19

Herzog, JLA. oo, RO VI-8
Hickman, B.S. .o IV-5
Hill, MUL. e —— V-8
HlL, PoWe v 11-13
Hill, R. . e VI-16
HIlL VoL, e V-4,-5
Hilton, P.D. oo .. 1i1-9
. VI-8

Hilzinger, J.E. ..ol M1-D
Hirschberg, M. H. ..o, 1-17
. 11-9,-13

in-12,-14

Hirschorn, J.S. e VI-13
HOCh, P e 1-12
HOENIZ, S oo 1-14
Hoeppner, D.W. ... -12
Hofer, Jr , KLE. oo, Vi-8,-12,-13
HOFE, NL Jo e [-12
Hoffman, C. A ..o -9
IV-5

VI-8

Hoffmanner, AL L. ..o VI-9
Hoggatt, J. V1., Vi-4
Holliday, L. .......... e I-12
Holloway, J. F. oo V-4,-5
Holmes, P.N. e I-12
Holmes, R.D. o, VI-9
Holt,G.G.......... e [ERO T [-12
HOIt, Me e i1-10



Honeycombe, R. ....cc.oevevvveeeeeecreeieeeec [-17
Honeycutt, C. R. ..ooverriee <12
HOOKE, F. H. .ooocooocevevcee oo - 12
HOoOSON, R.E. oo [-22

Hoover, W.R. ...cccivvvinn. e eenel-12.

HOrsby, J. Ju v e -9
Hose,D. G. .coccivvvecnnnn reereererernererrereenone e V-5
HoSIer, J. C. oot | 12
HOWE, D. G. /rvrovevvovovcvveeeveveveeeeneeee ey 1158
Howlett, B.W. ..o.lcecireceeenesecercceneen: V-9
Hitz, 0. A, e e 1-12
Hubbard, R.P. e -9
Hubbell, W. C..ooo.loro. e 11-9
Huber, R W. oo -8
Hudson, C. M. ..o, [-13
- : \ o
Hulbert, L. E. oo e 1146
o ' h ' -8, -12

Hunter, Jr., A. R. VI9
Hunter, D. B ..o 11-9

Hunter, P. A ..o e -7 -

Hutcheson, J. G. ccoveeeveeeeeeeeciieeeieee v 128
Hutchinson, J. W. .o -9
Hyatt, M. V. e e 1-13
‘ 11-14,-16

g, W, e, e 1-13
o 11-14
IMNOf, It Eo J. oo, 1123
IME, L. A oo esr e es e I-13
Impellizeri, L.F. oo I-13
Irwin, G.R.....c..oo . I e e e -9
-9, -12

. VI-13
[SHAL, O oo e VI-9
IShida, M. ..ooeeeeeee et VIO
SSEIOW, . v e e ee e R 1-14
ltagaki, H. ..oooooeeiieveieeeeeeee e eeee e 1213

18O, Y Me e N1 1

fvanova, V.S. ..o e ——— V-5
Ivey, J. oo CeEarere s ettt et e -9
Jack, AL R. oo 213
Jackson, E.G. oo 213
Jackson, J.D. ................ e e ——— I1-9

V-5
..VI-3,-9
e -13

Jackson, P.W. ..
JACObS, A J. oo

Johnston, LR

Jacobs, FLA. I-21
o , 1-17
JAcoDSON, L. A. oo 11-9
Jacobson, M. J. ...l V-9
Jacoby, G. H. ..o, e, I-13
Jaffee, Ril o IV-3
, ' , V-5
Jahnke, L.P.o 1-13
JAMES, L. A, oo I-13
f" o9

James, W. AL oo, V-5
Jankowsky, E. J. e, V-5
JanSer, G. R. oo, e IV-4
JECK, ReW. oo VI-9
JEFFRrYS, R A, oo, V-8
Jenkins, D. R. oo, e e—— In-9
Jenkinson, P.M. .......ccc.ovivei il VIE9
Jewett, R.P. ..o IV45, -8
JOFFa, R E. oo 113
JORNS, R H. e VI-13

“Johnson,C.R. e e ———— i-13

Johnson, D. E. oo V-5
JORNSON, K. L. oot e e e 1-13
Johnson, L. G............... OO I-14
JOhNSoN, R.E. oo, -9
R LY ¥
JONES, B H. oo Vi-9
Jones, E.E. oot VB
Jones, M. H. oo, fl-4,-9,-18
Jones, R.E. oo 11-10
Jordan, S. M-10
JOSEPN, AL D. oo 1-24
JOSEPN, E. oo, Vi-9
Joseph,P.J. el 14
JOSt, G S I-14
Joyce, MU M. e I-14
JuF.D. ... e I-14
Judy, Jr, RoWe e 114
I1-7,-8,-10
. -13
Kachanov, L. M. oo IN-10
Kaechele, L. E. ..coovoiieiinciciiicicieenn . 1H-10
Kahl, M. R o e H1-10
Kalish,D. ....cccoeverinn. e e I-14
il-10
Kamdar, M. H. ..o 11210
Kaminski, B. E. ....c.coovvoveiiee v VIE15
Kamon, H. W oot I-12

V11



Karlashov, AL V. e -14
Kashtalyan, Y. A. ...ccooeeiiiieeeer e I-14
Kassir, MUK, .ooooreiieiccneeeeeeiee e 1210
Kathin, J. M. oo I-6
Kato, H. oot -3
Kattus, J. R 1-10
: I-10
Kaufman, D. F.......coccoeviniiieiciieeceennn - 14
Kaufman, J.G......ocoeveiiiiieeen i1-10,-14,-17
Kaufman, L. A. oot VI-9,-10
Kaufman, M. ......ccooooviieiiiiriee e - 14
Kay, M.M.B. e i1-4
Kearney, V. E. e e, -7
Keer,L.M. e M-10
TKEIS, J A e II-10
Keler, CoA. e V-8
Keller, Jr, D.V. ovievieeeeeeeeiieieenn 11210
Kellogg, D. H. e [-11
KEHY, A et e 1-11
' 1-11
Vi-6,-10

Kendall, D.P.......ooceicnreinsnei e 11
Kendall, E.G. oo H-11
VI-15
Kenig, Mo J. e e I-14
Kennedy, A J. e i-11
Kennedy, C.R. oo e 1-14
Kenneford, A.S. ..o - 14
Kenny, S. P 11-11
Kent, W.B. e -14
Kenyon, N. e e e ViI-7
Kerlins, V.o v -16
Kershaw, J.P. e, Vi-10
Ketcham, S. J. e V-5
“Khazanov, M. S. ... ..1-18
Kies, J. A e 11-10
Kiessling, M.D. .. 1-10
Kildsig, J. R. oo -7
Kimball, KLE. oo H-11
King, T. Te e e H-11
Kirkby, W. T, e I-11
Klechka, E.W. .o V-4

Kleinert, G. W. e - 14
Klima, S. J. e 11

V-5
KHNng, RUE. et 11-10
KIOCK, S. J. e e V-6
Kmieciak, H. A ..o V4,55

VII-12

KNudsen, P. ..o e I-5

Kobayashi, A. S. ..o, i-11
n-e,-7,-10,-14

Kocher, L. H. oo eeve e, VI-10
Koenig, H. A, oo I-15
KOFE, B L. oo I-15
Kofskey, M. G. ..oovviiiee et 1-20
Kofstad, P. ..o e 1-15
KOBABY, V. P. oo 1-11
Kolachev, B. A. ... V-6
Koondel, R.E. ...oovvvvvveiiininens e —— II-11
Kopev, .M. .o VD
Kopf, J.R. e V-8
Kortovich, C.S. .o e, 11-11
Koskinen, M. F........ooooriiiie e HI-10
Kostrov, B. V. .o aeveiennns 1210
KOVAL, Y. | e ee e |-22
KOVES, G oo e 1-25
Krafft, JJ M. oo, o -7,-9,-11
11-10

Kraft, E. Ho e Vi-14
Kramer, LR, oo, i-12
111-10,-11

Kraska, . R. oo e I-12
Kreider, K. G. oo 11-12
. Vi-4,-10
Krempl, E. oo I-15
KHEE, C. A et et e V-5
KrSCh, A oo I-15
Kriuchkova, A. N. ..o I-24
Krivonogon, G. S. ... 1-15
KroCk, R.H. oo Vi-14
Krupp, W. E. oo 11-12
KU, P. M. e 1-19
V-8

Kubiak, E. J. ............ ettt s H-12
KUbiCk, R oot V-6
Kudryashov, U.G. ....c.covviiiiicicceeeenn V-5
Kufaev, V. N. ..o s I-15
KURN, Poo e e H-12
KUKEE, oo e I-24
Kula, B B. oo H-12
V-7

KUlin, S. A e eeva e I-14
i-10

KUmaran,S. ..o e i-15
Kurtat, R L. e I-15

Kusenberger, F. N. ...cccocviiviininiinenreeeeenn 11-12



KVEINES, |. ..o ee e er s ....1-15
KYZEE, R. Dot -6 -
Laber,D....ccccvvveeeeeee '-----: ........................ VI-7
Laird, C: v -3 .
' - VI-6
Lake, F.N. oo [-15
Lakshmikantham, C. ........ccccoevvvinenn. VI-7,-10
Lall, T.R. e e ———— -8
Lancaster; J. K. oo, VI-7,-10
Land, D.W. oo 1-15
Landgraf, R. W. ......... et e e errna—aa 1-9
I-11
Lane, LR oo V-6
Langdon, T.G. .............. SRS VI-10
Lange, E. A o SURTO R -8
. ' 11-5,-10,-16
Langes, J. .o [-25
Lankford, Jr., J. i 1-12
Lantanision, R. M. .............. e ——— Mi-11
Lardner,R.W. i "n-11
Larson, FLR. oo, -5
Larson, J.V. .o, e ——— VI-10
Lau,S.S. s e e HI-11
Lauta, Fo oo 11-19
Lautzenheiser, C. E. ..., 1-13
- Lavengood, R.E........coooeviiiiiiiiiieiiii, VI-9,-10
Lawley, A. oo VI-11,-12
Laws, J.S. oo, V-6
Lazan,B. J. ..ccccciiiiiis e e I-15
Lebedev, T. A. oo I-11
Leckie, H. P. ..o V-5
Lee, HoHo oo, i-12
Leeds, D.H. oo, VI-10
Leggett, H. ........... e It-12
-11
V-5
VI-10
Lehr, KL R. oo i-12
Lekhitskii, S. G. .ooooeeeeeeiiieeeee e In-11
Lemkey, F.D. oo I-15
VI-10,-12
Lenoe, E. M. .............. et a et VI-10
Leonard, B. G. ...cooiiveiiiiiiei e Vi-10
Leonard, L. ....oooorviieiiiiieeeee i I-7
N-12,-19
) , iv-7
Lesco,D. J. e it-11
Lessmann, G. G. .c.ooovvvveeeiireii e IV-6

Leverant, G. R. .ot I-15

-7

VI-10

LeVY, S it e 1-18
Lewis, H. oot -5
Lewis,R.E. ............ ettt I-12
Leybold,H. A. ........... et es I-15
Liebowitz, H. ..o I-15
B : H-11,-14
Lifka, B.W. oo 11-10
Lifshitz, J. M. ..o STU Vi-12
Lin,F.......... ettt e e ar e es Vi-4
LI, T He e 1Hi-11
Linborg, U............. s s S I-15
Lingwall,R.G. ..o IV-6
Lipp, Ho Je e -6
Lipsitt, Ho AL oo 1-16
LiSter, E. e I-16
Liu, AL F . e II-13
. H-11,-14

Liu,G.Coone e, RS I-11
Liu,HW. e e 1-13
i-11

Lit, K.Coorvverce e a—— V-4,-5
LI, T T e I-14
Livanov, V. A e, e V-6
Livshits, B. G. ..cococoveieeee e I-16
CLlewellyn, G..ooooeeeeeeeee e I-16
Lockhart, R.J. oo I-16
Lockwood, P. A, ..o VI-11
Logan, H. L. cccooovieeiierece, e 1-11
V-6

Loginov, H.E. .o I-16
London, G. .............. ettt et s -5
Loomis, K. E. oo [-3
Lorenz, P. M. ..o 1-24
i-15

IV-6

Lorenz, R. ...oovvoo i Vi-11
Louie, NL A, oo, "n-11
Louthan, Jr, MUR. o, V-6, -7
LOVE, T S e Vi-5
Lovelace, A. M. ..o VI-10
LOW, J.R. o H-13
Lowell, C.E. oo I-16
Lowengrub, M. .. ..ccoooriiie e, 1-13
Lowndes, Jr , H.B. weeeeeeeeee e, I-16
1-13

VII-13



LOY, B. o 1-22

Lubahn, J.D. oot n-11
Lundberg, B. K. O. cooviiei e I-16
Lynch, C. T o VI-10
LyNCh, JoF e -13
MacDonald, D. E. ..o 11-20
. -12

MaChEIN, L. V-5
Mack, E.W. e il-16
MacKay, T. L. oo V-6, -8
MacMillan, N.H. .o Mm-11,-12
Maddux, G. ..o e I-10
Mahoney, M. W. ..o I-16
Maiden, D. E. .o 1-10
Majumdar, S. ..o I-24
Malashenko, 1.S. e I-16
Mallet, R oo i-10
Malygin, A F. o I-10
Mandelt, J.F. oo VI-11
Mangiapane, J. A .o I-16
Manjoine, M. N. oo 11-13
Manning, C. R. ooocoiiiii e 1-12
Manson, S.S. e I-11,-16,-17
iH-13

-12

Marcus, H. L. oo V-5, -6
MATEK, P. oo 1-13
Margin, T.F. oo I-12
Margolin, H. ...ccoconniiiiiiiiiins Crverere e 1-17
Marinets, T. K. cooovviieiiiieeccie e 1-11,-17
Markus, H. oo i1-4,-15
Martowe, D.E. .ooooiiiii e 1-17
MarnocCh, K. ..oooeiiiiie e V-5
Marom, E. M. o I-7
Marschall, C. W. .o iI-12
Martin, G. ..o 1-17
VI-11

Martin, G.R. ..o i-17
Martin, J.A. o e enean I-6
MaSATK, V. et I-12
MaAsSON, J. B oot ee e e VI-3
Masters, J. N. oo, H-13,-19
) 1-15

Matveyev, V. V. I-15
Mauney, D. A. .o V-6
May, M. J. e i-17
IH-14

Maykuth, D. J. oo V-6

Vil-14

MceBee, M. .o V-6
McCandless, L. ...oooevieeieeieeeieeeceee e, Vi-11
McCarthy, J. AL o VI-6
McClaren, S. WL oo I-17
McClelland, J.D. oo i-11
McClintock, FL A, oo 1-17
Hi-12
McConnell, J. e V-6
MCCOOL, J. 1 e -6, -7
McCulloch, A J. e 11-14
-12
McCultough, L.D. oo, I-14
McCullough, R.L. oo, VI-11
McDanels,D. L. .................... et ——— -17
VI-9,-11
McDonald, D. E. ...ooooiiie e 1-14
McDonald, J.E. .ccooooiiiiii Vi-11
McDowell, Jr., D.W. H-10
MCEVily, Jr, AL e, -3,-14
im-12,-15
MCFaul, H. J. e VI-7
McGarry, F. . oo Vi-11
MCGreen, J. oo V-6
MCGregor, J. .o -6
MCGrew, J. M. e [-3
McHardy, J. oo 11-14
McHenry, H. L oo I-17
McKinney, K. R. oo H-17
McLaughtin, Jr, PV, i, IH-12
McMahon, Jr., C. Jo oo Hi-15
McMillan, J.C. ..o, n-7,-14
im-12
MCMUlloCk, A J. e, |-8
McNamee, B.M. oo, -7
MCNItt, R.P. 1-14
IV-6
McPherson, W.B. ..o V-6
Melcon, M. A. e H-14
n-12
Meleka, A H. oo i-17
Melill, J e Vi-11
Mendelson, A, ..o o H-12
Meneghetti, U. ............ [T -12
Menke, G.D. cooerree e Vi-14
Merkin, AL M. o, 117
Metcalfe, A. G. .o V-6, -7
Mettes, D.G. oo VI-11
Meyerer, W. J. .o VI-11



Mihalism, J.R. ......ccoovnee.. e 1-17
Miller, G. A oo, 1-17
’ . -14
MIHEE, J. e IM-12
Miller, M. ..o, et i-17
MIlIS, G. oo |-22
MIndlin, Ho oo -6
Miner, M. A. ...ooinnnl e ——— "n-12
Mintz, D.C. oo VI-9
Mitchell, T.E. oo, [P I-17
Mittenbergs, A. A. ........ e RS RRN E B |
' _ I1-14
MOCK, J. A oo, e, I-17
Moffatt, W.G. ....coocovviiiviieeer e 1129
Monson, L. A........ e —— e — V-6
Moon, D. M. ..oveeene. T SUT I-17,-20
Moon, F.C. ...cccoeennnen ST VI-11
Moore, C.C..covvveievinne, e -17
Moore, J. F.oeeeeeeeeeee s VI-11
Moore, R.L. e 11-10,-14
. o ' : VI-5
Moore, V.S, .o, .1-18
V-6,-7

Mordfin, L. .oooveeeiieie e -14
Morgan, AL W. oo 1-17
Morgan, W. C. ..o [-6
Morral, F.R. .o, I-18
Morris, A W. H. o.oooevreiieeceeeen v VI-11
MOFFISON, T. W oot {-18
MOrrossi, J. L. .o -18
MOTTOW, J. ceeeeeeeeeeeeeeeeeeeeeeeieeernin 129, 224
1-12

Morse, C.R. e [-6
Morton, A. G.S. .o V-6
Morton, Jr., W. W e, ivV-14
MOSS, T. A e V-6
MOSS, W. L. e, i-10
Mossakovskii, V. b oo 1-18
MOSEOVOY, S. .o 1-14
Movchan, B. A, e, 1-16
MOW, C.C. oo Vi-11
Moyar, G. J. oo 1-18
Mukherjee, A. K. coeeeeeeereeeeeeeeeereereeene, M1-12
Mukherjee, B. ....ccooeoeveiiiieeeeee e If-14
Muralidharan, R. ..., [-18
Murphy, M. C. oo VI-11
Murphy, T. J. oo e e e iv-4
Murphy, W J e 1-17
Murro, R.P. o s e VI-10

Nachtigall, A. J. oo 1-13

V-5
Nakayama, J.......ccooo.... fereterie e ee e gon e VI-11
Naumann, E.C. ..ocooovvvvvvvirnnn. v e 1-7,-18
: . : 11-15
m-12
Negrin, M. .......c.oe... e et V-6
Nejedlik, J. .o, V-6
Nelson, Jr, F. G oo {1-10,-15
NelSON, H. G. cioveeeeee e, V-6, -8
Nelson, H. R. i e VI-6
NesOr H. it VI-10
Nessler,C.G. ....oovvviiviiinnnn s A .1-18
B n-12
Neuber, H. ..o, ST n-12
Newhart, J.E. .................. e V-6
Newhouse,D'L. .............. e e .. 112
Newman,D. .....ccccocevvvvnnnnns e 1-17
Newman, Jr., J.C. oo W i-7,-15 -
NEWEON, E. H. oo e V-5
Newton, R -7
Nielsen, N.A. oo Iv-7
Niemi, R. M. e -6
NIKIting, L. P. oo e i-18 -
Nolting, H. J. oo, V-6
CNordberg, H.o oo H-15
Nordmark, G.E. ..o e 1-18
i-10
NOVaK, D. L. e i-14
Vi-13
NOvak, R. C. oo e e e Vi-11
NURES, J. oo -5
V-7
0’CoNnNON J. S, e 1-10,-16
Oberle,H. J. .cccccniii, SUTERRURTURUTR i-11
Obrien, J. L. I-18
Oding, L A oo e 1-15
Ogden, H.R. i I-21
V-6,-7
Ohnysty, B. oo I-18
V-6
Old, C.R. et vi-9
Olsen, E. M. ....coove...e. et rre s rraasaraas Vi-8
Olson, J. H. oo, 11-19
0N0AA, T e V-4
Oppel, G.U. e, 1-13
Orange, T.W. oo in-13
’ V-7
0razio, JI, F.D. e I-11

VII-15



Oridney, V. N e I-18
Ormer,G. M. ..o, i1-8,-15
O, R L. b e I-19
Ortner, M. H. oo, V-6
Osintsev, AL N. oo, I-26
Oskin, Jr., C.E. oo, lil-4
Outwater, J. O. e, VI-11
Packer,C. M. ..ccoccoevinerevnen, e —— V-6
Pagano, N. J. .ccocoveviiivinnnen, VI-8,-11,-12,-15
Pall, FLA. e I1-15
Panizza, G. A. .., ll-6
Paris, P.C. oo I1-8,-9,-15
1-3,-13

VI-13

Parker, R. J. oo [-3,-19,-22
Parks, J. T Vi-7
Parris, W. M. ..o Iv-7
Parry, J.S. Cuureoeeeceeece e §-5
Paryuchowski, R.S........coooiiie, V-8
Pask, J.A. o VI-10
Pasquine, D.L. cocooorurreennrinnneen. e v 11-19
Pasternak, R. C. veveviiiiiiiei e -9
Patarini, V. .o I-17
Paton, N.E. ..o e I-16
Patsis, AL V. e VI-11
Pattnaik, A. e VI-11
Payne, A. Q..o -6
Pearson, S. . 11-15
PeCK, J. V. e V-5
Peckham, C.G. ..cooovvieiiiii e I-14
Pellini, W.S. oo 11-15
in-13

Pellissier, G. E. .ccovuvenriee e, [1-15
-4

Pelloux, R. M. ..o, I1-14
' In-7,-13,-14
Pendleberry, S. L. s i1-15
Penkov, A. M. oo e 1-19
Pense, A.W. o i1-13
Pepper, R.T. e VI-12
Perkins, D. e l-19
Perkins, P.A. .o, I-17
Perking, R.A. e V-6
Periman, M. ..o 1-13-
Petersen, V. C. oo 1-16
’ Iv-7
Peterson, G.P..ccooveeviviiiiine, e VI-12
Peterson, R.E. oo -13

Vil-16

Ptit, P. He oo VI-3

Petrak, G. J. oo, I-16
V-4
Petrasek, D. W. ..o I-19
if-16
VI-12,-15
Petrusha, J. A oo V-6, -8
Pettit, F.S. i V-4
Phillips, A. eveeeeeeeeeeee e 11-16
IV-8
Phillips, D.C.eveeeee et -3
Phillips, E. P oo 1-19
Pian, T H. e, fi-16
Pichler, HLR. oo VI-12
Piearcey, B. M. .o 1-24
Pierce,C. M. oo, e ———————— 11-16
Pilliar, R. M. e VI-7
Pinkowish, AL A i, V-3
Pinnel, MR, e VI-12
Piper, D B i-14
V-7
Pipes, R.B. i VI-12
Place, T. A e, Vi-8
Plumbridge, W. J. oo 1-19
Podlasek, Jr., S E. .o, -11
Pogrebniak, A.D. ..cocovrviiii 1-15,-19
Pollini, R.J. oo I-12
Pollock, W. 1. e V-6
Pook, L. P i 11-16
Pope, B.J. oo VI-7
Popp, H. G. e [-19
Porter, J.V. e, I-25
Porter, T.Hu o [-20
Porter, T.R. e, 1-17
VI-13
Powers,C. T. w1213
Powers, W. M. ..., VI-6
Prager, W. . 11-13
Preston, J. L. oo, VI-9
PriCe, A T e I-13
PriCemMan, S. ..ot vV-6,-7
Pridantev, M. V. ..o -19
Prosen, S. Pt Vi-12
Pugh, E.N. oo H-16,-17
Purdy, D. M. e, VI-13
Pustovoit, V. K. e I-17
Puzak, P.P. e 1-10,-16
-13



Pyle,R. oo e H-16
Quatinetz, M. ..o, VI-12
QuIgE, H. Tee i, 1-20,-21
' V-7

Quist, W.E. .o, 11-16
Raffo, P.L. oo I-17,-20
. - _ I-16
Ragi, A.N. oo e ———— VI-6
Raju, K. N. ... fee ettt 1-13
Ramachandran, E.G........c....ooceevecrinnninennn, [-15
Randall, P.N. ..o, l-16
Rao, P.N. e, VI-12
Rapin, M. ..o, V-4
Rapp, R A e, 1-20
Rau, Jr, CL A e, Vi-14
Rausch, J.J. oo, vV-4,-5,-7
Rawe, R.A. e, 1-16
Raymond, L. ......... s e -3
. V-3
Rayner,R. M. ........ e VLT
Redden, T. K. .oooovioeeeee e, V-7
Reifsnider, Ko L. e 1-10
Reiner, AL N e -3
Reisdorf, B. G.oooeoveiiei e, e -4
Remorenko, R.P. ccoovvveveeiiiiiiie . 1-18,-25
Rentz, W. AL ..., I-20,-23
Repko, A . o "n-7
Revyakina, N. N. ..o, I-18
R, Je e, V-3
Rice, J.R. oo, I-20
H-13

Richard, C.E. .....cooveiiiiiieeeee e, Iv-4
Richard, R.- M. ..o i-14
Richmond, C. ..., -10
Rideout, S. P. oo, v-7
Riley, M.B. (e, Vi-15
Riley, W.C. oo VI-12
Rinehart, W. A, ..o, I-15
RINSKY, A oo Vi-4
Ripling, E. J. .o ettt 1-14
V-6

Ritter, D.L. oo I-25
Rizley, J. H. oo VI-8
RObErson, J. A ..o -3
Roberts, Jr, L. W. oo, V-3
Roberts, W. T. ..., il-19
Robinson, AL R. oo, -3
Robinson, E. Y. i VI-12

Robinson, H. A. ..o V-7

Robinson, J.F............... [RRS e ——— w113
Roche, T. K. e 1-20
Rodgers, H.C. .ocoooveeiiivieec e eeererees Iv-7
ROgers, C. W. ..o e VI-12
Rohlik, H. E. oo 1-20
ROIFE, S. T oot I-14
Romine, H.E. ..ocooevii 11-10
Ronald, T.M.F. .o 11-16
Ronay, M. .......ccovee. TSR e —— [-20
ROOL, L. E. oo, e -8
ROSEN, B.W. oot VI-12-
Rosenberg, H.W. ..o, A-12.
: V-5
Rosenfield, A.R. ..o 11-8
_ -8
Rosengren, G. ....ocoeveeeciiciee i . 11-13
ROSS, E. W oo Iv-7
ROSSI, R.C. oo Vi-12,-15
Rotem, A. oo e — VI-12
ROUX, C. oo s IV-4.
Rowlands, R.E. ..o, i-5.
Roylance, T.F. oo [-5
Royster, D. M. . i-20
V-5
Rudenko, V. N. oo 1-9
Ruderer,C.G. ..o 11-13
Ruffe, Jr, A.W. e -11
Rumbarger, J.H. ool SUPR -9
Rumborger, J.H. ..o T I-12
Rumpel, W. F. e VI-5

RUNG, R -8 .
Rusert, E.L. oo V-4
Ruzauskas, E. J. i VI-12
Ryan, K. He oot V-7
Rybka, M. T I-18
Ryder, D. A. oo "n-7
Ryder, O. ........ ereeer e oot e et e e re et VI-7
Rymashevskiy, G. A. ..o, I-16
Sabol, G.P. .o I-17,-20
SAhU,S. e VI-5,-12
SAKAE, Y. et n V-7
Salama, M. .o Vi-4
Saleme, E. oo -22
Salerno, V. L. oo e {-8
Salkin, R.V. oo, e I-6
Salkind, M. J. oo, "n-17
VI-10,-13

Vii-17



Sama, L. ..o V-6, -7
Samuelson, G.S. ..o -14
Sanderson, B. T. .o IV-6
Sanderson, G.........oooeeeeieeeeeeee e . \'AY)
Sandoz, G. ... I-14
Sanga, RV, e |-20
SANTOCK, G. Do Iv-7
Sarrate, G.T. oo e -8
Sattar, S. A, e I-11
Saunders, S.C. . i-20
Savin, G N. oo fl-14
Sawyer, J.C. e -22
SAWYEr, S.G. oo i1-14
Sawyer, H1,S. 0. ..cocvvverrnnnnn, (ST N-14
Scala, Eooveiii e, |-12
VI-13 -
SCarding, J. T oot I1-9
Schaefer, W.H. ..o Vi-13
Schapery, R.A. v, Vi-4,-13
Schatzberg, P......cccooovieiiiiiieccce e I-20
Scheirer, S.T. e [-21
Schermer, R.- M. ..o, V-7
SChijve, J. oo i-21
-3,-17
Schile, RuD. ooooiiiieeeeeee e VI-10
Schilling, P.E. ..o ~.11-10,-16,-17
Schillings, T. e -17
Schirmer, R. M. 1-20
Schjelderup, H. C. oo VI-13
Schmidt, FLF. e I-20
V-7
Schott, R L. I-15
Schrieffer, R........ ettt e e et e e e e e et arte e aeean e V-8
Schurb, JUN. oo Vi-6
Schurer, S. T e 1-20
Schuster, D. M. ..o Vi-13
Schwab, D. E. ..c...oooviiie e I1-13
V-5
Schwab, R.C. e V-8
Vi-15
Schwartz, J. L. I-25
Schwartz, M.W. e, I-21
Schwartzberg, F.R. ...cooconiiei e -3
Schwenk, E.B. ..ooooeriie e I-13
Schwope, A.D. oo VI-9
Scibbe, HW. ..o, 1-3,-7,-21,-22
SCOP, P. M. e VI-13
SCOtE, Dt o }-22

VII-18

Scully, J.C. oo N-17-
V-7

Seagle, S.R. e, H-17
Sedor, G. oo VI-13
Sedricks, A J. e It-16
"n-8,-14

VI-13

Seeley, R.R. oo, H-17
Selby, C.L. oo e Iv-7
Selines, R. J. oo -14
Serafini, T.T. oo, VI-5,-11,-13
Server, W. L. oo -17
Sessler, J. G. oo 11-19
-13

Seybolt, A V. I-22
Shackelford, L. A, oo, i-13
Shah, R.C. oo e Iti-14
Shahinian, P. ....c.oovveiiiieee e [-22
Shank, MLE. .o, [-22
Shanley, F.R. oo 1-22
Shapiro, E. ...oooveeeiee e [1-6,-17
Sharp, W. H. e, }-22
Shaver, R. G. oottt VI-6
Shaw, G. G. c.ooeeiver e I-11
11-8

o -8
Sheehan, J.E...ooovnrniiiii e, Vi-13
Sheffler, K.D. e e 1-22
Shemegan, Y. M. ..., 1-22
Shen, C.N. e e I-4
Shen, H. e, H-12
Shen, Ho K.t I-11
Sherby, 0. V. e |-19
Shevelia, V. V. e I-14
ShiMa, Fuoveeeeee e 1-22
Shimizu, H. oo Vi-13
Shimmin, K.D. oo, Vi-14
Shinozuka, M. ..o [-22
Shneiderovich, R. M. .......ocoovveevriieieenn, 1-14
Shockey, P.D. oo, VI-13
Sieber H. e i-11
Siekman, J. oo -7
Siemans, R.E. oo, -2
Siergie), .M. o |-22
SIgEE, En I-16
Signorelli, RLA. oo 1-17,-19, -22
Il-16

VI-11,-12,-13



Sih, G Ceoooeoeoeoo N 111-6,-10,-14 .

Vi-5,-8,-13

Silverman, B.S. .o, |-22
Silverstein, A.........cccccoovine. feee e 1-22
Simenz, R.F. .......... -15
B V-7

Simmons, W F ot 1-23
. n-17

Simonen, FLA. -6
Simonetti, G. .....ooovvviii e V-7
Sims, C.L. v et V-3
SIMS, C. . e I-5
1-17

Sinclair, G. M. I-18
‘ 1-14

Sines, G. ....... STV SUUTVRRPORPRN 1-23
: ' -3

Sinizer, D L. v JR Vi-15
Skinner,D. ..c..ccooeevvvivenen e r e ————————— Hi-5
Slater, R.C. oo VI-13
Slattery, P.W. oo I1-16
Slegmund, D.F. ..., Vi-4
SIEPItIS, J. e i-17
SIOL, T e -5
Slunder, C. J. oo -8
Smale, A . C. e "n-7
Smeal,C. R I-15,-23
Smeaton, D. A, .oooiieee e -17
SMith, AL M. oo I-23
SMith, C. F .o |-23
TSMIth, C.R. e e I-23
I-17

S SmIth, Fo WL e 1-17
A ii-6,-14

SMith, G.C. oo I-16
-14

Smith, H. H. oo -22
Smith, H. L. oo 11-10,-17,-18
Smith, H.R. oo {1-14
SMith, J. P e V-5
SMIth, R e {-23
SMIth,R-W. oo -14
SMith, S. H. oo i-17
1H-14

, Vi-13

Smith, T.R. e Vi-13
SMOOt, PR, oo 1-17
Sneddon, L.N. oo I1-14

Snyderman, N. ..., o217
SofronoV, Y. D. oo 1-17
Soliman, F. Y. o VI-14
SOMMEr, A W. oo, H-17
Sovak, J.F. oo —s H-3
Spaeder, G. J. ...coeveevieieeeeeeee e 1-17
Speakman, E.R. ....cccocoveeiinien, e ea— 1-23
Spera, D.A. .ot s -17,-23
Spitzig, W.A. ............. ezt era s Iv-7
Sprague, R.A. ............ e . I-8,-23,-24 -
Spurr, W.F. .o e s -5
SPYra, W. oot i-23
Srawley, J.E. .ccooovvvviireennen, ..1-3,-7,-17,-18
i11-8,-13,-15
Srp, 0.0. ............... etteteeetr et e ee e ee e eeesarans V-7
Sprowls, D. 0. oo -3
St.John, Fodo e, -23
Staehle, RR-W. ..o, n-11.
Stagg, A. M. e 1-23 -
Stansfield, 0. M. ..., V-6
Stanyukovich, ALV, .ol ST 1HI-15
Stargardter, H. ....oocooevvviiiniie e, [-23
Starke, Jr, E. A. o IV-6
Steel 4. S e 1-17
Steele, L. E. e Iv-7
Steigelman, J. Q. oooeiriiici e VI-7
Steigerwald, E. A. .....c.c.oooviii {1-11,-18
1-8,-15
VI-11
Steiner, R. .o -7
Stentz, R. H. ...... et e taetraa i ——rarearearaen -7
Stepanov, V.N. ..o IV-5
Stephens, J.R. oo, V-7, -8
Stephens, R. | o 11-18
Stern, LoL. ., -7
Stetson, AiR. oo, 1-18,-23
V-4, -6,-7
Steward, K. P. .o, VI-5
Stickley, G.W. i s V-7
Stinebring, R.C. v V-7
Stocker, P J. o IV-6
StOMZ, R.E. e, N-14
StoNe, L. H. oo Iv-7
Stonesifer, F.R. i I1-17,-18
Stowell, W.R. oo V-3
Strafford, K. N oo I-23
Strannigan, J.S. ..o, ...11-6
Straumanis, M. E. ...ooovvniiiiiiie e V-7

VII-19



Stringer, J. oo 1-23
V-5

Stuhrke, W. Fo e .. VI-14
SHUIVEr, W e i-14
SHUWE, H. P V-4
SUCIU, S NL e I-25
Sullivan, A M. .o e 1-18
) -5

Sullivan, C. P e 11-18
1-15

VI-6

Sullivan, T. L. e Il-3,-18
1-13

v-7

Vi-14

Sumner, E.V. e VI-14
Sump, W.D. .. I-17
Sundt, C. V. e I-16
Sutton, W. H. oo, VI-5,-14
SWann, P.R. e ii-15
SWanson, S R 11-18
Swedlow, J. L. i-15
Swenson, D. 0. oo VI-14
SWItzky, H. oo 1-24
Sydavar, J. .o e 1-25
Symiuta, W.D. oo |-8
TTaig, L. C e Vi-14
Taira, S. e 1-24
Talboom, F.P. v, |-24
V-7,-8

Talda, P. M. e v-7
Tall, Lo 1-13
Tallian, T E. oo 1-18
Tappin, G. oo VI-6,-14
Tattersall, H.G. ... Vi-14
Tavernelli, J.F. .o 1-24
I1-19

Taylor,C.E. oo HI-5
Taylor, T. A, e 1-10
Teteiman, A.S. ..o I-17
-15

IV-4,-6

_ _ Vi-14

Thomas, R. L. oo Vi-3
Thompson, AW, e VI-14
Thompson, E.R. oo Vi-14
Thompson, J.H. ..o, e |-8
Thompson, W. F. i 1-14

Vii-20

Tien, J. Koo I-10

Tiffany, C.F. e I-24
' H-19

Hi-15

VI-14

Tilack, D. J. oo [-12
Tier, W AL e V-8
CTilley, G P e |-24
THY, GoPeoeeee e, I-16
Timoshenko, S. ....ooooeveeeeviineieeeee, I-15
Vi-14

Tiner, NLA. o V-6, -8
Tipper, L.F. e, 11-19
Tompkins, B. .oovvvviiiicce e 1-24
H-15

Topper, T.H. e i-24
Toth, L Je Vi-4,-14
TOY, A e Vi-14,-15
TOY, S. Moot V-8
Trent, D, J. e, |-5,-24
Tromp, P Je e I-21
Truax, D. J. oo HI-15
Truell, Ro e H-19
TSAL, S W e n-15
VI-10,-12,-15

Tsang, S, 11-14
Vi-11

Tseithin, V.1 o, |-24
Tuba, LS. e -5
Tuba, L.S. e ———— 1l-16
Tucker, L. E. oo [-24
Tuffnell, G. W. oo it-19
Tupper,N.G. .....c......... et -6
Turley, ROV, e, V-8
Turner, M. J. oo, Vi-15
Turner, N. G 11-19
TUINEE, S e I-14
Tweed, J. oo "-14
Ugiansky, G. M. ..o, V-6
Uhlig, HLH. e, N-13
Ulrich, Jr, B H. e, i-10
Underwood, J. H. .o IH-15
UpPP, J. W et VI-15
Vaccauri, JL A, e 1-24
Valluri, S.Re e, I-24
Valtierra, M. L. ..o, 11-19
) V-8

VanNess, H.C.oereiiie e, V-3



Van Orden, J. M. e V-7

VanThyne, R J. i I-24
Vannimvegen, R.R. ..oovovovvveeciceeeeeeeceen 1-24
VanWanderham, M. C.....ccoocooiiiiiiiiiii IV-5
Varholak, E. M. ..o VI-5
Varin, J.D. oo . 1-8,-24
Vennett, R. M. oo IV-8
Verinder, F.E. .....c...cccol e raaaaan :14
Vermilyea, D. A. ..o, Il-16
VerSnyder, F. L. cocccoovriies 1-22,-24
Vibrans, G. ..o V-4
Vidoz, ALE. e VI-15
Viste, N.D. oo, -3
Vogel, W.H. oo 1-6,-15
VOnREUW, E.F. Jo i, [1-19
Von Gemmingen, F. ..o, I-10
Wachtel, R.L. oo V-8
Waddoups, M.E. ..o, VI-3,-8,-15
Wadsworth, N. J. ............. R VI-15
Wagner, H. J. oo 1-23
: VI-15

Wagner, R. oo V-4
Wagner, W.W. ..., ROV V-6
Waisman, J.L. oo .. 1-23
Wald, G. G, oo Iv-7
Walker,C.D..oooveieeeece e 1-25
Walker, E.F. oo [1-14
Walker, E. K. oo [-25
11-12,-16

I-16

Wallace, J.S. e, Vi-14
Walles, K.FL AL e, -16
Walp, H. O, oo 1-18,-25
Walter, R Jo e, IV-3,-5, -8
CWalters, F.M. e iv-4,-8
Walters, J. J. oot }-25
War J. e, VI-10
Warmuth, D. B. ..o V-8
Warnes, L. A. oo VI-15
Wasieleuski, G.E............coov e I-14,-25
Waters, W. L. oo, iv-4
Watson, D.C...oooneiieee e V-3
Watson, G. K. oo V-8
Watson, H.E. .o, I-22
Watson, H. T oo, If-19
Watt, W, e, VI-15
Watterson, R. K. oo, ViI-13,-15
Wayman, M. L............. e I-11

Weatherford, W.D. ... I1-19
o ’ V-8

Webb,B.A. .o Vi-6
Webb, L.D. oo, Vi-4
Weber, E.P. ..o VI-9
Weeton, J W. oo vVI-8,-11,-12,-15
WeLR. P 1-25
In-7,-19

-4

V-7

Weibull, W. oo, 1-19
11-16

Weinstein, D.S. oo 1-14
TWEISS, RO i V-8
WEISS, V., tH-19
I1-14,-16

Weissman, S.............. e —————— I-25
Welbourne, E.R. ..oooooviviiiiieiii, [-21
Welge, R.T. oo VI-15
Wellner, K. V. oo Hi-16
Wells, AL A. oo 11-9
In-16

Wells, C. H. oo, 1-10,-25
WellS, D. oo I-11
Welton, J. W, o -9
Weltzin, R.D. v, 1-25
TWENNET, M. L. oo VI-9
Westlake, D. G...covvveveeereeieeeeee e, IV-8
Westwood, A.R.C...coooiviiiiiicine I-25
l1-16

it-11

Wetzel, R. M. oo I-24, -25
Whaley, R.E. .o .1-25
Wheatfall, W. L. ..ocooooieiee e, I-25
V-8

. VI-15

Wheaton, H. L. ..o, V-8
White, D. J. e It-6
White, D. L. oo 11-19
White, J.E. e V-8
Whiteson,B. V. .......... et e et et -6
Whitfield, M. G. oo, V-8
Whiting, A.R. oo 11-13
Whitney, J. M. oo VI-3,-11,-15
Wiebe, W. ..o, . -9
WIHCOX, BL A, oo, 1-25
Withelm, D.P. oo, 11-20
I-16

Vil-21



Wilkining, W.W. L, VI-15

Wilkov, ML Ao 25
Williams, D.N. e, IV-3,-8
Williams, D. P. oo, IvV-6, -8
Williams, F.G. oo |-21,-25
Wiliams, J. C. e, Hi-16
: IV-3,-5
Williams, M. L. ..o, s ii-15,-16
Williams, R.R. oo I-15
WiIllner, E. oo -13
Wilshaw, T.R. .o, -16
Wilshire, B.W. . -6
WIlson, L.W. e V-7
Wilson, R.W. e 1-4
Wilson, W. K. ......c........ e [1-20
. -5

Wimber, R. T. e V-4, -8
Winn, LLW. e, -3
WINsa, E. A oo VI-15
Withers, J.C. o VI-16
Witmer, E. A, e, t-16
Wit Fooeeeee e 11-5
Wolfe, T. e I-11
WOIff, E.G. oo, Vi-16
W00d, D.S. oo I-16
Wood, H. A 1-13
‘ HI-16

WOo0d, R.A. e V-3
Wood, W. A, ..o, 1-14,-20
1-16

VI-7

Woods, M. J. e 1-25
Work, C. E. oo -6

VII-22

Wrenn, R.L. e -18
Wright, D.W. oo VIi-9
Wright, G. P i1-8
Wright, R.N oo if-16
Wronski, A. oo [-26
WU E. e VI-16
Wukusick, C.S. .o [-25
WUIEE, Jo e, ii-9

Vi-6
Wundt, B.M. oo i-12
WUISE, J. Co e, 1-26

V-8
Wylie, RUE. e 11-13
Yang, J.N. e, |-22

i1-9
Yao, J.T. P 1-14,-26
Yefimov, Al e, [-18
Yegorshing, T. V. oo e, |-18
Young, J.H. SRR Vi-16
Young, S. G..oooeviiviecce e 11-20
Young, W.E. oo i-8
Young, W. H. oo N-15
Young, W.R. e V-4
YUKAW, S. oo Nn-16
2amrik, S. Y. e in-17
Zaretsky, ELV. oo, 1-3,-19,-21,-26
Zartanan, C. ...oovvviii e -8
Zerlaut, Go A, e, V-8
Zhukov, V. V. e I-26
Zielsdorff, G.F. .o -5
Zinkham, R.E. .o, 11-20
ZIV, VMo -11



