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UNDERSTANDINGS OF FRACTURE MECHANICS

1.0 INTRODUCTION

Castastrophic failure of Liberty Ships and T-2 tankers during Word War II and
many ships' failures thereafter instigated extensive research into the problem
of brittle fracture. Later, the failure of missiles and aircraft gave a new
boost to fracture research in the late 50's and 60's. MNew concepts of fatigue
analysis and fracture are being continuously established and refined.

American Society of Testing and Materials (ASTM) Committee E-24 (Fracture Test-
ing) is responsible for developing standard test specimens, test methods, as
well as technology development in the field of fracture testing. This committee
is the direct descendent of the special ASTM Committee on fracture testing which
started in 1959 to search for means of characterizing the resistance of thin
sheet materials to the catastrophic type of fracture which takes place without
warning and at stress levels below those anticipated from the usual engineering
properties.

Although far from complete, fracture mechanics now offers quantitative solutions
to many crack growth and fracture problems that could not be handled two decades
ago. Several areas require further refinements, but many of the limitations of
the technology are due to engineering judgements associated with any technical
design procedures. The application to a new area of technology usually requires
some development of specific data and techniques, but most of the principles are
available for use by knowledgeable engineers.

ASTM Subcommittee E24-06 is devoted to the application of fracture mechanics to
real hardware, and is chartered to educate its members in the areas of fracture
application. Hence the need was felt to gather some basic references in the

development of fracture mechanics. The references are compiled in chronological
order in three distinct stages as:

(1) Development of fracture toughness.
(2) Evaluation of stress intensity factors.
(3) Application of fracture mechanics.

Additionally, various journals devoted to the publication of fracture articles
and various symposia and conferences discussing the fracture phenomena are
listed.

This is a first effort by E24-06 to compile the references and undoubtedly some
important references have been omitted. When these references are identified,
they will, of course, be included in the compilation. Any other recommendations
and suggestions for improving the compilation will also be welcomed by the

Chairman and Vice-Chairman of ASTM Subcommittee E24-06, Drs. C. Michael Hudson
and Pir M. Toor.

] NOTE [
A11 references listed in this publication are in
chronological rather than alphabetical order.
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A large number of E24 members contributed importantly to this compilation, and
their efforts are sincerely appreciated. We would especially like to thank the
E24 Executive Subcommittee members who contributed to the compilation. The
efforts of P. Albrecht, W. E. Anderson, F. 1. Baratta, J. M. Barsom, J. M.
Bloom, W. F. Brown, R. J. Bucci, A. K. Chakrabarti, J. B. Chang, J. C. Crespi,
T. W. Crooker, T. A. Cruce, M. G. Dawes, R. de Wit, S. W. Freiman, J. P.
Gallagher, U. G. Goranson, C. K. Gunther, C. G. Interrante, D. E. McCabe, D. A.
Meyn, J. C. Newman, S. R. Novak, T. W. Orange, S. T. Rolfe, K. H. Schwalbe, J.
E. Srawley, J. L. Swedlow, E. E. Underwood, J. H. Underwood, and R. D. Zipp are
especially appreciated. '
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2.0 BOOKS ON THE GENERAL SUBJECT OF FRACTURE

NADI, A., "Theory of Flow and Fracture of Solids," McGraw-Hill, 1950.
TIPPER, C. F., "The Brittle Fracture Story," Cambridge Univ. Press, 1962.

KERLINS, V., PHILLIPS, A., and WHITESON, B.V., "Electron Fractograph Handbook,"
AFML-TR-64-416, 1964.

JACOBY, G., "Application of Microfractography to the Study of Crack Propagation
Under Fatigue Stress," AGARD Report 541, 1966.

TOMEI, C., "Atlas de Microfractographics Electroniques des Ruptures Fragiles ou
Prematurees" 2, Laboratoire de Physique des M'etaux, Paris, 1966.

"Fracture - An Advanced Treatise" H. LIEBOWITZ, ed.; Academic Press, 1968.

Volume I: Microscopic and Macroscopic Fundamentals
Volume II: Mathematical Fundamentals
Volume III: Engineering Fundamentals and Environmental Effects
Volume IV: Engineering Fracture Design
Volume V: Fracture Design of Structures
Volume VI: Fracture of Metals
Volume VII: Fracture of Nonmetals and Composites

TELELMAN, A. S. and McEVILY, Jr., A. J., "Fracture of Structural Materials," NY,
Wiley & Sons, 1967.

BARER, D. R. and PETERS, B.F., "Why Metals Fail," Gordon and Beach Pubhs., New
York, 1970.

BOYD, G. M., "Brittle Fracture in Steel Structures," Butterworth & Co., 1970.
KNOTT, J. F., "Fundamentals of Fracture Mechanics," Butterworth, London, 1973.

"Experimental Techniques in Fracture Mechanics," A. S. KOBAYASHI, ed.; SESA
Monograph No. 1, 1973.

"Source Book in Failure Analysis," Amer. Soc. Metals, 1974.

"Fractography and Atlas of Fractographs," H. E. Boyer, ed.; 9, Amer. Soc.
Metals, 1974.

"Failure Analysis and Prevention," H. E. BOYER, ed.; 10, Amer. Soc. Metals,
1975.

"Experimental Techniques in Fracture Mechanics," A. S. KOBAYASHI, ed.; SESA
Monograph No. 2, 1975.
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"Application of Fracture Mechanics to Design," J. J. Burke and V. Weiss, eds.,
Plenum Press, 1975.

PELLINI, W. S., "Principles of Structural Integrity Technology," Office of Naval
Research, 1976.

PARTON, V. Z. and MOROZOV, E. M., " Elastic-Plastic Fracture Mechanics," MIR
Publisher, Moscow, 1978.

"Post-Yield Fracture Mechanics," D. G. H. Latzko, ed.; Applied Science
Publishers, London, England, 1979.

JAYATILAKA, A. S., "Fracture of Engineering Brittle Materials," Applied Science
Publishers, Ltd., London, 1979.

SCHWALBE, K. H., "Bruchmechanik Metallisher Werkstoffe," Carl Hanser Verlag,
Munchen, 1980.

HERTZBERG, R. W. and MANSON, J. A., "Fatigue of Engineering Plastics," Academic
Press, New York, 1980.

HERTZBERG, R. W., "Deformation and Fracture Mechanics of Engineering Materials,"
Wiley, New York, 1983.

LAWN, B. R. and WILSHAW, T. R., "Fracture of Brittle Solids," Cambridge
University Press, 1975.

PITTINATO, G. F., PHILLIPS, A., KERLINS, V., and RUSSO, N. A., “"SEM/TEM
Fractography Handbook," Metals and Ceramic Information Center, MCIC-HB-06, 1975.

HERTZBERG, R. W., "Deformation and Fracture Mechanics of Engineering Materials,"
John Wiley & Sons, New York 1976.

PHILLIPS, A., KERLINS, V., and RAWE, A., "Electron Fractography Handbook,"
Metals and Ceramic Information Center, MCIC-HB-08, 1976.

ROLFE, S. T., and BARSOM, J. M., "Fracture and Fatigue Control in Structures-
Application of Fracture Mechanics," Prentice-Hall, Inc. 1977.

"Metallography in Failure Analysis," J. L. McCall and P. M. French, eds.; Plenum
Press, New York, 1978.

BROEK, D., "Elementary Engineering Fracture Mechanics," Noordhoff, revised 1978.

"Fracture Handbook," S. Bhattacharyya, V. E. Johnson, S. Agarwal, and N. A. H.
Howes, eds; I11inois Institute of Technology Research Institute, Chicago, 1979.

CHEREPANOV, G. P., "Mechanics of Brittle Fracture," McGraw-Hill, New York, 1979.
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HENRY, G., and HORSTMANN, D., "De-Ferri Metallographia V (Fractography and
Microfractography)," Verlag Stahleisen, Dusseldorff, 1979.

LABBENS, R., "Introduction a 1a Mecanique de la Rupture," Editions Pluralis,
1980.

ENGEL, L., and KLINGELE, H., "An Atlas of Metal Damage," Prentice-Hall, 1981.

PARKER, A. P., "The Mechanics of Fracture and Fatigue, An Introduction," Spon,
E. and Methuen, F. N., Inc., NY, 1981.

NAUMANN, F. K., "Failure Analysis - Case Histories and Methodology," Amer. Soc.
Metals, 1983.
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3.0 NATIONAL AND INTERNATIONAL JOURNALS ON FRACTURE

Journal of Testing and Evaluation,
ASTM, 1916 Race Street, Philadelphia, PA 19103.

Journal of Applied Mechanics,
The American Society of Mechanical Engineers,
345 East 47th Street, New York, NY 10017.

Journal of Engineering for Industry,
The American Society of Mechanical Engineers,
345 East 47th Street, New York, NY 10017.

Journal of Engineering Materials and Technology,
The American Society of Mechanical Engineers,
345 East 47th Street, New York, NY 10017.

Journal of Pressure Vessel Technology,
The American Society of Mechanical Engineers,
345 East 47th Street, New York, NY 10017.

Engineering Fracture Mechanics,
Pergamon Press, Inc., Fairview Park, Elsford, NY 10523

Experimental Mechanics, Society for Experimental Mechanism, Inc.,
14 Fairfield Drive, Brookfield Center, CT 06805.

Fatigue and Fracture of Engineering Materials and Structures,
Pergamon Press, Ltd., Hennock Road, Marsh Barton, Exeter, Devon EX2, England.

International Journal of Fatigue,
Butterworth Scientific Ltd., P.0. Box 63, Westbury House, Bury Street
Guildford Surrey, England GU25BH

International Journal of Fracture,
Martinus Nijhoff Publishers, P.0. Box 322,
3300 AH Dordrecht, The Netherlands.

International Journal of Pressure Vessels and Piping,
Elsevier Applied Science Publishers Ltd.,
Crown House, Linton Road, Barking, Essex 16118JU, England.

Journal of Material Science.
Chapman and Hall, 11 Newfetter Lane, London, E64P-4EE, England.

Journal of the Mechanics and Physics of Solids,
Pergamon Press, Headington Hill Hall, Oxford 0X3-0BW, England
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Journal of Strain Analysis,
Mechanical Engineering Publications Ltd.;
1 Birdcage Walk, Westminster, London SIN1, England.

Materials Science and Engineering,
The Institute of Metals,
1 Carlton House Terrace, London SW1, England.

Metal Construction,
Welding Institute,
Abington Hall, Cambridge CBI-6AL, England.

Metallurgical Transactions A,
American Society for Metals,
Metal Park, Ohio 44073, U.S.A.

Metals Progress,
American Society for Metals, Metals Park, Ohio 44073, U.S.A.

Material Science, Chapman and Hall,
11 New Fetter Lane, London EC4P4EE, England.

Nuclear Science and Technology,
Atomic Energy Society of Japan,
No. 1-1-13, Shimbashi, Minato-ku, Tokyo, Japan.

Welding Journal, Research Supplement,
The Institute of Metals,
1 Carlton House Terrace, London SW1, England.
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4.0 FRACTURE SYMPOSIA

In 1965 the American Society of Testing and Materials Committee E24 (Fracture
Testing) started conducting symposia on Fracture Mechanics. The papers pre-
sented in the first four symposia were published in the Engineering Fracture
Mechanics Journal. In 1972, starting with the Fifth National Symposium, ASTM
decided to publish Special Technical Publications (STPs) of the papers presented
in the symposia. The following are the lists of these ASTM Special Technical
Publications:

(1) FIFTH NATIONAL SYMPOSIUM - 1972
Part 1: Stress Analysis and Growth of Cracks - STP 513
Part 2: Fracture Toughness - SIP 514

(2) SIXTH NATIONAL SYMPOSIUM - 1973
Progress in Flaw Growth and Fracture Toughness Testing - STP 536

(3) SEVENTH NATIONAL SYMPOSIUM - 1974
Part 1: Fracture Toughness and Slow Stable Cracking - STP 559
Part 2: Fracture Analysis - STP 560

(4) EIGHT NATIONAL SYMPOSIUM - 1975
Mechanics of Crack Growth - STP 590

(5) NINTH NATIONAL SYMPOSIUM - 1976
Crack and Fracture - STP 601

(6) TENTH NATIONAL SYMPOSIUM - 1977
Flaw Growth and Fracture - STP 631

(7) ELEVENTH NATIONAL SYMPOSIUM - 1979
Part 1: Fracture Mechanics - STP 677
Part 2: Fracture Mechanics Applied to Brittle Materials - STP 678

(8) TWELFTH NATIONAL SYMPOSIUM - 1980
Fracture Mechanics - STP 700

(9) THIRTEENTH NATIONAL SYMPOSIUM - 1981
Fracture Mechanics - STP 743

(10) FOURTEENTH NATIONAL SYMPOSIUM - 1983
Fracture Mechanics - STP 791
Part 1: Theory and Analysis
Part 2: Testing and Application

(11) FIFTEENTH NATIONAL SYMPOSIUM - 1984
Fracture Mechanics - STP 833

(12) SIXTEENTH NATIONAL SYMPOSIUM - 1985
Fracture Mechanics - STP 868

-8 -
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INTERNATIONAL CONFERENCES ON FRACTURE

First International

Conference on Fracture, Sendai, Japan, 1965

Second International Conference on Fracture, London, England, 1969

Third International

Conference on Fracture, Munich, Germany, 1973

Fourth International Conference on Fracture, Waterloo, Canada, 1977

European Conference
European Conference
Fifth International
European Conference
European Conference

Sixth International

on Fracture, 2, Darmstadt, West Germany, 1978
on Fracture, 3, London, England, 1980
Conference on Fracture, Cannes, France, 1981
on Fracture, 4, Leoben, Austria, 1982

on Fracture, 5, Lisbon, Portugal, 1984
Conference on Fracture, New Delhi, India, 1984

1 NOTE [

Dates listed show year conference was held
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(1)

(2)

(3)

(4)

6.0 INTERNATIONAL CONFERENCES ON MECHANICAL BEHAVIOR OF MATERIALS

First International Conference on Mechanical Behavior of Materials, Kyoto,
Japan, 1972.

Second International Conference on Mechanical Behavior of Materials,
Boston, USA, 1976.

Third International Conference on Mechanical Behavior of Materials,
Cambridge, England, 1980.

Fourth International Conference on Mechanical Behavior of Materials,
Stockholm, Sweden, 1983.

] NOTE [

Dates listed show year conference was held

- 10 -



UNDERSTANDINGS OF FRACTURE MECHANICS

7.0 INTERNATIONAL CONFERENCES ON STRUCTURAL MECHANICS IN REACTOR TECHNOLOGY

(1)

(2)

(3)

(4)

(5)

(6)

(7)

First International Conference on Structural Mechanics in Reactor
Technology, Berlin, Germany, Sept. 20-24, 1971.

Second International Conference on Structural Mechanics in Reactor
Technology, Berlin, Germany, Sept. 1973.

Third International Conference on Structural Mechanics in Reactor
Technology, London, England, Sept 1-5, 1975.

Fourth International Conference on Structural Mechanics in Reactor
Technology, San Francisco, CA, USA, August 15-19, 1977.

Fifth International Conference on Structural Mechanics in Reactor
Technology, Berlin, Germany, August 13-17, 1979.

Sixth International Conference on Structural Mechanics in Reactor
Technology, Paris, France, August 7-21, 1981.

Seventh International Conference on Structural Mechanics in Reactor
Technology, Chicago, I11inois, USA, August 22-26, 1983.

1 NOTE [

Dates listed show year conference was held

- 11 -
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8.0 RELATED CONFERENCES ON FRACTURE

Proceedings - Crack Propagation Symposium, Cranfield, England, 1961.
Proceedings Institute of Mechanical Engineers Conference on Practical
Application of Fracture Mechanics to Pressure Vessels Technology, London,
England, May 1971.

Proceedings of Mechanics and Mechanism of Crack Growth, Cambridge, England,
1973.

Conference on the Mechanism and Physics of Fracture, Churchill College,
Countridge, England, Jan. 1975.

Proceedings, ASME Conference on Micro-Mechanical Modeling of Flow and Fracture,
Troy, New York, June 1975,

International Conference on Dynamic Fracture Toughness, The Welding Institute
and the American Society for Metals, London, 1976.

Conference on the Significance of Flaws in Pressurized Components, Institute of
Mechanical Engineers, London, England, 1978.

International Symposium on Numerical Methods in Fracture Mechanics, Swansea,
Wales, 1978.

Proceedings - Symposium of Naval Structural Mechanics - Fracture Mechanics,
Washington, D.C., 1978.

Proceedings of the Conference on Structural Integrity Technology, ASME Book No.
H00144, American Society of Mechanical Engineers, New York, 1979.

Second Advanced Seminar on Fracture Mechanics, Ispra, Italy, 1979. Proceedings
Edit. L. H. Larsson, and published in "Advances in Elasto-Plastic Fracture
Mechanics," Applied Science Publishers, London, England, 1980.

International Conference on Analytical and Experimental Fracture Mechanics,
Rome, Italy, 1980.

Proceedings of an International Conference on Fitness for Purpose Validation of
Welded Constructions, London, England, 1981.

Proceedings of an International Conference on Fitness for Purpose in Welded
Constructions, Jointly Sponsored by the American Welding Society and the Welding
Institute, 1982.

1 NOTE [

Dates listed show year conference was held

-12 -
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International Conference on Fracture Toughness Testing, The Weldig Institute,
London, England, 1982.

International Conference on Application of Fracture Mechanics to Materials and
Structures, Freiburg, Germany, 1983.

1 NOTE [

Dates listed show year conference was held
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9.0 BASIC REFERENCES ON THE DEVELOPMENT OF FRACTURE TOUGHNESS

INGLIS, C.E., "Stresses in a Plate due to the Presence of Cracks and Sharp
Corners," Proc. Inst. Naval Arch. 60, 1913, 219-230.

GRIFFITH, A. A., "The Phenomena of Rupture and Flow in Solids," Phil. Trans.
Roy. Soc., A221, 1921, 163.

GRIFFITH, A. A., "The Theory of Rupture," Proc. lst Int. Congr. Appl. Mech.
Delft, 1924,

WESTERGAARD, H. M., "Bearing Pressure and Cracks," J. Appl. Mech., Trans. ASME,
61, 1939, 49-53, '

IRWIN, G. R., "Fracture Dynamics," in Fracturing of Metals, ASM Cleveland, 1948.
OROWAN, E., "Fracture and Strength of Solids," Rep. Prog. Phys. 12, 1949, 185.

OROWAN, E., "Fundamentals of Brittle Behavior in Metals," in Fatigue and
Fracture Mechanics of Metals, M.I.T. and J. Wiley, New York, 1952.

IRWIN, G. R. and KIES, J. A., "Fracturing and Fracture Dynamics," Weld. J. Res.
Supp., 17, 1952, 95s.

FELBECK, D. K. and OROWAN, E., "Experiments on Brittle Fracture of Steel
Plates," Weld. J. Res. Suppl. 34, 1955, 570s.

OROWAN, E., "Energy Criteria of Fracture," Weld. J. Res. Suppl. 20, 1955, 157s.

DAY, E. E., "Strain Energy Release Rate Determination for Some Perforated
Structural Members," Weld. J. Res. Suppl. 21, 1956, 60s.

ESHELBY, J. D., "The Continuum Theory of Lattice Defects," Solid State Physics,
3, Academic Press, New York, 1956, 79.

IRWIN, G. R., "Analysis of Stresses and Strains Near the End of a Crack
Traversing a Plate," J. Appl. Mech. 24, 1957, 361.

IRWIN, G. R., "Relation of Stresses Near a Crack to the Crack Extension Force,"
9th Int. Congr. Appl. Mech., Brussels, 1957.

WILLIAMS, M. L., "On the Stress Distribution at the Base of a Stationary Crack,"
J. Appl. Mech. 24, 1957, 109.

BUECKNER, H. F., "Propagation of Cracks and the Energy of Elastic Deformation,"
Trans. Am. Soc. Mech. Engr. 80E, 1958, 1225.

ESPEY, G. B., JONES, M. H., and BROWN, W. F., JR., "The Sharp Edge Notch Tensile
Strength of Several High Strength Steel Sheet Alloys," Proc. ASTM 59, 1959, 837.

- 14 -
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DUGDALE, D.S., "Yielding of Steel Sheets Containing Slits," J. Mech Physics
Solids, 8, 1960, 100.

IRWIN, G. R., "Fracture Mode Transition for a Crack Traversing a Plate,"
J. Basic Eng. 82, 1960, 417.

KNOWLES, J. K. and WANG, N., "On the Bending of an Elastic Plate Containing a
Crack," J. Math, and Phys. 39, 1960, 223.

KRAFFT, J. M., SULLIVAN, A. M., and BOYLE, R. W., "Effects of Dimensions on Fast
Fracture Instability of Notched Sheets," Crack Propogation Symposium, Paper 1,
Cranfield, England, 1961.

LORENZ, P. M., "Some Parameters Affecting Measured Fracture Toughness of Hfgh-
Strength Steel," Trans. of the American Society of Metals, 54, 1961, 446-480.

McCLINTOCK, F. A., "On Notch Sensitivity," Welding Research Supplement, 1961,
202-5 .

WELLS, A. A., "Unstable Crack Propogation In Metals: Cleavage and Fast
Fracture," Proc. of Crack Propagation Symposium, I, Paper B4, Cranfield,
England, 1961.

BARENBLATT, G. I., "The Mathematical Theory of Equilibrium Cracks in Brittle
Fracture," Advances in Applied Mechanics, 7, 1962, 55.

ERDOGAN, F., "On the Stress Distribution in Plates with Colinear Cuts under
Arbitrary Loads," Proc. 4th U.S. Nat. Congr. on Appl. Mech., Berkeley, 1962.

IRWIN, G. R., "Crack Extension Forces for a Part-through Crack in a Plate," J.
Appl. Mech. 29, 1962, 651.

IRWIN, G. R. and SRAWLEY, J. E., "Progress in the Development of Crack Toughness
Fracture Tests," Material Pruf., 4, 1, 1962.

PARIS, P. C., SIH, G. C., and ERDOGAN, F., "Crack Tip Stress Intensity Factors
for Plane Extension and Plate Bending Problems," J. Appl. Mech. 29, 1962, 306.

SIH, G. C., "On the Singular Character of Thermal Stresses Near a Crack Tip,"
J. Appl. Mechs., 29, 1962, 587.

SRAWLEY, J. E., "Small Fatigue Cracks as Fracture Origins in Tests of High
Strength Steel Sheet," Proceedings ASTM, 62, 1962, 734.

BILBY, B. A., COTTRELL, A. H., and SWINDEN, K. H., "The Spread of Yield from a
Notch," Proc. Roy Soc. A272, 1963, 304-314.

GOODIER, J. N., and FIELD, F. A., "Plastic Energy Dissipation in Crack

Propagation,” Fracture of Solids Drucker and Gilman, eds., Interscience
Publishers, New York, 1963, 103.

- 15 -
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WELLS, A. A., "Application of Fracture Mechanics at and Beyond General
Yielding," British Welding Journal, 10, 1963, 563.

BOWIE, 0. L., "Rectangular Tensile Sheet with Symmetric £dge Cracks," J. Appl.
Mech 31, 1964, 208.

SRAWLEY, J. E., JONES, M. H., and GROSS, B., "Experimental Determination of the
Dependence of Crack Extension Force on Crack Length for a Single-Edge Notch
Tension Specimen," NASA TND-2396, 1964.

McCLINTOCK, F. A., and IRWIN, G. R., "Plasticity Aspects of Fracture Mechanics,"
ASTM STP 381, 1965, 84.

PARIS, P.C. and SIH, G. C., "Stress Analysis of Cracks," ASTM STP 381, 1965.

RICE, J. R., "Plastic Yielding at a Crack Tip," Proc. Int. Conf. Fracture,
Sendai, Japan, 1965.

SIH, G. C., "Stress Distribution Near Internal Crack Tips for Longitudinal Shear
Problems," J. Appl. Mech. 32, 1965, 51.

BURDEKIN, F. M. and STONE, D. E. W., "The Crack Opening Displacement Approach to
Fracture Mechanics in Yielding Materials," J. Strain Analysis, 1, 1966, 145-153.

FISHER, D. M., BUBSEY, R. T., and SRAWLEY, J. E., "Design and Use of
Displacement Gages for Crack Extension Measurements," NASA TN D-3724, 1966.

KNOTT, J. F., "Some Effects of Hydrostatic Tension on the Fracture Behavior of
Mild Steel," J. Iron and Steel Inst., 204, 1965, 104-111.

RICE, J. R., "Contained Plastic Deformation Near Cracks and Notches Under
Longitudinal Shear," Int. J. Fracture, 1966.

RICE, J. R., "Fatigue Crack Propagation," ASTM STP 415, 1967, 247.

RICE, J. R. and DRUCKER, D. C., "Energy Changes in Stressed Bodies Due to Void
and Crack Growth," Int. J. Fracture Mech., 3, 1967, 19-27.

HAHN, G. T. and ROSENFIELD, A. R., "Sources of Fracture Toughness: The Rela-
tionship between K;~ and the Ordinary Tensile Properties of Metals," ASTM STP
432, 1968, 5-32.

HUTCHINSON, J. W., "Singular Behaviour at End of a Tensile Crack in a Hardening
Material," J. Mech. Phys. Solids, 16, 1968, 13.

RICE, J. R. and ROSENGREN, G. F., "Plane Strain Deformation Near a Crack Tip in
a Power Law Hardening Material," J. Mech. Phys. Solids, 16, 1968.
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RICE, J. R., "A Path Independent Integral and the Approximate Analysis of Strain
Concentration by Notches and Cracks," J. Appl. Mechanics, 35, 1968, 379-386.

KANAZAWA, T., MACHIDA, S., MOMOTA, S., and HAGIWARA, Y., "A Study of the COD
Concept for Brittle Fracture Initiation," Proc. 2nd. Int. Conf. Fract.,
Brighton, 1969.
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