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Study on the Dynamic Fracture of Rod Impacting on Plate at High Speed

Jae-Ung Cho*, Moon-Sik Han"

jl Abstract JL

This study analyzes the dynamic fracture phenomenon that aluminum rod impacts aluminum plate or rigid plate
and deforms. The value of von-Mises stress in the instance that aluminum rod deforms on rigid plate after contact
becomes 1.3 times as large as that in the instance of contact. On the contrary, the value of von-Mises stress in the
instance that aluminum rod goes through aluminum plate after contact becomes 0.7 times as small as that in the instance
of contact. The value of internal energy in the instance that aluminum rod contacts aluminum plate becomes 2.3 times
as large as that in the instance that aluminum rod contacts rigid plate. But the value of kinetic energy in the instance
that aluminum rod contacts aluminum plate becomes 0.9 times as small as that in the instance that aluminum rod
contacts rigid plate. The value of internal energy in the instance that aluminum rod goes through aluminum plate
after contact becomes 0.7 times as small as that in the instance that aluminum rod impacts rigid plate and deforms.
And the value of sliding energy in the instance that aluminum rod contacts aluminum plate becomes 0.2 times as
small as that in the instance that aluminum rod contacts rigid plate. The value of total energy in case that aluminum

rod impacts aluminum plate becomes 0.9 times as small as that in the case that aluminum rod impacts rigid plate.

Key Words : impact(Z%), rigid plate(73 12 F ), von-Mises stress(Z 0] 8-2), internal energy(Uj 5ol 2)), sliding energy
(2o A]), total energy(Zdofl L A])
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Fig. 1 The Model of Impacting rod and the plate in
impact load

Table 1 Mechanical properties of the Model

Material Aluminium
Density(p) 7860Kg/m’
Elastic modulus(E) 100x10°N/m’
Poisson’s Ratio(v) 0.34
Failure Strain(zgy) 12.5%
Yield Stress(oy) 500x10°N/m’
Strain Rate Parameter(C) 40(1/s)
Strain Rate Parameter(P) 50
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(a) aluminum rod impacts aluminum plate
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(b) aluminum rod impacts rigid plate

Fig. 2 Equivalent stress contour line(The
of 7.28x107sec)

elapsed time
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(a) aluminum rod impacts aluminum plate
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(b) aluminum rod impacts rigid plate

Fig. 3 Equivalent stress contour line(The elapsed time

of 0.374x10sec)
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Fig. 4 The change according to the time of the internal
energy in impacting rod
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Fig. 5 The change according to the time of the kinetic
energy in impacting rod
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Fig. 6 The change according to the time of the sliding
energy in impacting rod
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Fig. 7 The change according to the time of the total
energy in impacting rod
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