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Determination of simple constitutive models for DEDF glass us-
ing penetration-velocity data from ballistic experiments GORDON JOHN-
SON, TIMOTHY HOLMQUIST, Network Computing Services Inc. — Constitutive
models for brittle materials such as glass can be very complex as they are depen-
dent on strains, stain rates, pressures, temperatures, damage and other parameters.
There may also be significant (pressure-dependent) strength after failure such that
the constitutive response is much different for intact material and failed material. A
great number of laboratory tests are required to develop a comprehensive constitu-
tive model. Another approach is to develop simple models using penetration-velocity
data obtained from ballistic experiments. Here, various functional forms of simple
models (with a limited number of constants) are used to (computationally) match
the penetration velocity over a range of impact velocities. This allows for the de-
termination of the most important parameters and it provides an approximation of
the stresses that occur during penetration. This paper presents constitutive models
for high-density DEDF glass. They are based on penetration-velocity data reported
by Behner et al. (Proceedings of the 22nd International Symposium on Ballistics,
Vancouver BC, Canada, November 2005) for gold rods impacting DEDF glass at
impact velocities from 400 to 2500 m/s.
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