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FOREWORD

This Symposium on Dynamic Behavior of Materials was presented under
the joint sponsorship of the University of New Mexico and the ASTM Rocky
Mountain District on September 27 and 28, 1962. The sessions, of which
there were four, were held at the University of New Mexico, Albuquerque,
N. Mex.

The subject is truly interdisciplinary in that it embraces organic and in-
organic solids, metals and polymers, crystalline and noncrystalline mate-
rials; and is of interest to engineers, physicists, and chemists alike. There
are both practical and theoretical aspects, in that information on dynamic
behavior can be directly useful to the engineer and also can indicate new
details of the mechanisms of strength and deformation for the researcher.

This volume presents examples of recent advances in the measurement
and interpretation of dynamic behavior. The methods are varied and the
results are specific rather than general. They point out the need for under-
standing of the methods in order to interpret the results and for continuing
effort in the development of comprehensive theory.

Mr. Howard E. Montgomery, Sandia Corp., Past-Chairman of the Rocky
Mountain District Council, organized the meeting and served as General
Chairman. Mr. James E. Smith, at Sandia Corp. at the time of the sympo-
sium and now at United Aircraft Corp. Research Laboratory, was Program
Chairman and Editor.

While the symposium was developed independently, it is directly along
the lines of those which the ASTM Division of Materials Sciences is inter-
ested in promoting. In accordance with the Division’s request, it is being

_published as one of the DMS series.
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Note.—The Society is not responsible, as a body, for the statements

and opinions advanced in this publication.



CONTENTS

Introduction—I. V. Williams. .. ... ... ... e
Second Report on Round-Robin Testing of Thermoplastics—Task Group on High-
Speed Testing, ASTM Committee D-20 on Plastics—Gordon D. Patterson,
High- Speed Compression Testing of Thermoplastics—Richard E. Ely.............
An Investigation of the Dynamic Mechanical Properties of Polyethylene—S. Mat-
suckaand C. J. Aloislo. ... .. ... ..
Behavior of Filamentous Materials Subjected to High-Speed Tensile Impact—Jack
C. Smith, Carl A. Fenstermaker, and Paul J. Shouse. . ...................
Impact Performance of HT-1 and Nylon Webbings to Mach 0.7—Robert J. Coskren,
Chauncey C. Chu, and Henry M. Morgan. . ...................ccovennn
On Experimental Solid Dynamics—George Gerard, Ralph Papirno, and Herbert
Becker. .
Metallurgical Effects of Explosive Straining—E. K. Henriksen, 1. Lieberman, J. F.
Wilkin, and W. B. McPherson............. ... ... ... ... ... .
Discussion. . ... .. ... e
Plastic Wave Propagation in Rods—S. Rajnak and F. Hauser ...................
Plastic Impacts on Short Cylindrical Specimens—E. A. Ripperger and C. H. Karnes.
Measurement of Dynamic Plastic Flow Properties Under Uniform Stress—P. C.
Johnson, B. A. Stein,and R. S. Davis. .. ..................... .. ........
DISCUSSION . . . .. . e
A Submicrosecond Technique for Simultaneous Observation of Input and Propagated
Impact Stresses—W. J. Halpin, O. E. Jones, and R. A. Graham....... ...
Production of Strong Shocks in Plastics by Ultra-Short Impulsive Loading—Arthur
H. Guenther.. ... . ... . e
Experiments on the Mechanism of Spall—Donald W. Blincow and Donald V. Keller.
Three Low-Pressure Spall Thresholds in Copper—J. H. Smith...................
Fracture of Single Crystals Under Explosive Loading—C. M. Glass, S. K. Golaski,
J.J. Misey,and G. L. Moss...... ... ...
Residual Temperatures of Shock-Loaded Iron—R. G. McQueen, E. Zukas, and S.
Marsh. ...

34

47

70

82

104



ASTM MATERIALS SCIENCE SERIES

1. Properties of Crystalline Solids
1960 STP 283 148 pp. $4.00
2. Major Effects of Minor Constituents on the Properties of
Materials
1961 STP 304 95 pp. $3.75
3. Stress-Strain-Time-Temperature Relationships in Ma-
terials
1962 STP 325 134 pp. $5.25
4. Properties of Surfaces
1963 STP 340 149 pp. $5.25
5. Dynariic Behavior of Materials
1963 STP 336 316 pp. $13.00

Materials Science Series publications are sponsored by the Society’s
Division of Materials Sciences. In this series the interdisciplinary nature of
materials is emphasized as a subject for study and understanding. The
publications coriprise papers presented at Division-sponsored symposia at
National Meetirgs of the Society.




THIS PUBLICATION is one of many
issued by the American Society for Testing and Materials
in connection with its work of promoting knowledge
of the properties of materials and developing standard
specifications and tests for materials. Much of the data
result from the voluntary contributions of many of the
country’s leading technical authorities from industry,
scientific agencies, and government.

Over the years the Society has published many tech-
nical symposiums, reports, and special books. These may
consist of a series of technical papers, reports by the
ASTM technical committees, or compilations of data
developed in special Society groups with many organiza-
tions cooperating. A list of ASTM publications and
information on the work of the Society will be furnished
on request.









