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Characteristics of Constitutive Equations under Rod Impact
Analysis by Smoothed Particle Hydrodynamics
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ABSTRACT

The characteristics of constitutive equations, for hydrocodes, were investigated by the comparison
between the smoothed particle hydrodynamcis simulation and the experiment of rod impact test which
resulted in a deformation history of impacting front where high strain and high strain rate dominate.
The constitutive equations used in the simulation is J-C(Johnson-Cook) model, Z-A(Zerilli-Armstrong)
model, and S-C-G(Steinberg-Cochran-Guinan) model. The modification of Z-A model, based on the
increased effect of strain-rate hardening, showed better correlation with expriment.
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[Z 1] Wilson's rod impact test results™

. OFHC Copper OFHC Copper
Material (Annealed) (Half Hard)
Impagt 204 176
Velocity 997 189

(m/s) 200
57.15
Lo 57.15 5715
(mm) 1 '
38.10 38.10
7.6
Do 7.6 76
(mm) 76 '
7.6
75
75
Lo/Do 50 75
' 5.0
Final 3701 42.90
Length 99 48 41.66
(mm) ‘ 27.74
Final 1168 13.72
Diameter 14.48 14.73
(mm) : 14.73
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[3 2] OFHC Copper constants for J-C
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[# 5] Comparison between experimental result and
simulation of the final deformed radius at the
impacting face
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{Annealed)
FH
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(Annealed) ! ode 85
OFHC 176 6.86 4
S-C-G 647
Copper 189 7.37 Model 6.74
(Half Hard)| 200 7.37 7.00
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