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- Stress Characteristics of Heterogeneous Material with Interlayer
Subjected to Impact Tensile Load

Mitsuo TSUKAMOTO and Shojirou NAKAMURA*

(Received September 1, 1999)

The stress characteristics of heterogeneous material with an interlayer, whose Young's modulus differed
from the base material and which was subjected to an initial velocity condition, was obtained by FE analysis.
The stress propagation behavior and the effect of interlayer width on it for heterogeneous materials was made
clear: material with a soft interlayer whose Young's modulus is smaller than the base material, and material
with a hard interlayer whose Young's modulus is larger than the base material. The base material of higher
Young's modulus, in material with an interlayer of small width, restricts the deformation of a soft interlayer.
Consequently, the stress value in a soft interlayer is almost the same as the base material because of the high
gross Young's modulus of the interlayer. The stress value in a hard interlayer, in a small interlayer width, is
smaller than that in a large interlayer width because the stress wave passes through the interlayer before the
stress value increases. The stress value in a hard interlayer of large width, on the other hand, grows because
the time required for the stress wave to pass through the interlayer is sufficient.
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Fig.1 Analysis model

Table 1  Analysis condition

No. L (mm) D (mm) B (mm) H (mm) Ei (GPa) Ez (GPa) n1 n2 ry (kg/mm3) ry (kg/mm3) Vo (mvs)

1 200 10 1 10 200 2 03 03 8X 10-10 8% 10-10 15
2 1 T 1 80 ) 2 1t 1 ) 1 1
3 ) 1 1 10 7 20000 1t 1 1 1 1
4 1 1 1 80 1 20000 1t ¢ 1 1 )
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Stress in longitudinal direction (MPa)
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Fig. 2 Stress distribution for heterogeneous plate with soft interlayer
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Stress in logitudinal direction (MPa)
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Fig. 4 Stress distribution for heterogeneous plate with hard interlayer
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