AT B 1T A ETIROBE
Boh o o# -4 WO kew B % =

Decay of Elastic Leading Wave in Hot Rolled Mild Steel
By

Shinhou Kurivama, Tokuo Ama and Kozo Kawara

Abstract : The decay of elastic leading wave is measured by use of the foil strain
gauges when an impact of constant speed is suddenly imposed at the end of a rod. The
material of specimens is hot rolled mild steel SS 55 and the impact velocities are about
50 m/sec. The points of observation are 2.5mm and 10 mm from the impact end,
where the amounts of strain of the elastic leading wave are 0.4429% and 0.235%
respectively. By application of the Johnston-Gilman-type constitutive equation, the
initial mobile dislocation density No and the characteristic drag stress D are obtained

to be 2.3x10°mm™2 and 103 kg/mm? respectively.
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Summary and Conclusion: The decay of elastic leading wave is measured by use of the foil
strain gauges when an impact of constant speed is suddenly imposed at the end of a rod. As-
suming that the plastic strain-rate ¢, represented by the simple shear strain is a function of
the plastic simple shear strain ¢, and the shear stress ¢ as Eq. (1), we obtain the one-dimensional
constitutive equation of Eq. (2) in a case of thick rod. By use of the characteristic line of Eqgs.
(3) and the Hugoniot’s shock conditions of Egs. (5), the decay of the elastic leading wave is
represented by Eq. (6) or (7). Furthermore the decay is also represented concretely by Eq. (9)
or (10) when we try to apply the Johnston-Gilman-type equation shown by Eq. (8).

A smooth-bore cannon is used for the high velocity impact, and the specimens and the heads
of projectiles, whoes configurations are 25 mm¢ in diameter, are cut from a single billet of
mild steel. The impact of constant speed is obtained by means of the plane collision of the
same material and of the same configuration. Experimental arrangements are shown in Figs.
1,3 and 5, and the configurations of the specimen, the head and the projectile are shown in
Fig. 4. The specimens are commercial hot rolled mild steel SS50 JIS G 3101, and have the
composition written in Table 1. The static stress-strain curve of the specimen is shown in
Fig. 6. The cement EP-18 or CC-15 are used to bond the foil strain gauges 0.3 mm in length
to the specimen.

The experimental strain-time traces are shown in Figs. 7, whoes (a) and (b) are ones at 10
mm from the impact end and whoes (c) are one at 2.5mm. The impact velocities and the
amounts of strain of the elastic leading waves are shown in Table 2. The mean impact velocity
is 51.8 m/s.

The relation between the amounts of elastic strain of the elastic leading waves and the
distances from the impact end is shown in Fig. 8, which is the decay of the elastic leading
wave. Experimental values and static yield strain are represented by mark (9 and by a dotted-
dash-line respectively in the figure and mark A is obtained theoretically from the Hugoniot’s
shock conditions. The relation between {—3(14+2y)C./4u}{de./dx} and {ue.}, obtained from
the decay of the (e.—x) curve, is shown in Fig. 9, which represents a part of the function f
at ¢,=0 as predicted by Eq. (7). Also the relation between log.(—de./dx) and (1/e.) is shown
in Fig. 10, which may be represented by the straight line. From this relation of Egs. (11) and
(12), we obtained the initial mobile dislocation density No and the characteristic drag stress D
to be 2.3x10°mm™? and 103 kg/mm? respectively. Comparison of our data with other investi-

gators’ is shown in Table 3.
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