st AlZ20|Mdets] =2X]
Vol. 27, No. 3, pp. 109-116 (2018. 9)

P5AY 2 Py Y TaEE P5AS Wil B SN A7
784’

http://doi.org/10.9709/JKSS.2018.27.3.109
ISSN 1225-5904

Numerical Study on Variation of Penetration Performance into Concrete by

Penetrator Nose Shape

Yongwon Ju'

In order to destroy the hard target, it is essential to develop a penetration warhead with high penetration
performance. To design a penetration warhead, this paper discusses the effect of nose shape factors such that
nose shape, nose length, nose tip diameter, on the penetration performance of the penetrator. AUTODYN-2D has
been used to conduct the computational analysis. The experimental result of Forrestal, and a simulation result
have been compared to verify the reliability of computational analysis. Computational results show that the nose
length have more influence on the penetration performance than the nose shape. Furthermore, simulation results
show that the penetration performance can be improved by increasing the nose tip diameter to a specific value,
when the nose length of the penetrator is uniform.

Key words : Penetration, Nose shape, Nose parameter
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Fig. 1. Penetrator geometries

Projectile

Fig. 2. Modeling and boundary condition
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Table 1. Material data for steel4340

Parameter Value
Reference Density 7.85 g/em’®
EOS - Linear
Young’s Modulus 200 GPa
Poisson’s ratio 0.29
Bulk Modulus 158 GPa
Strength — Bilinear Hardening
Shear Modulus 77.5 GPa
Yield Stress 1240 MPa
Tangent Modulus 2 GPa

Stress

Tangent

Biii=
AN T Modulus

Yield |—
Stress

E = Modulus

Strain

Fig. 3. Bilinear hardening material model
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Table 2. Penetration depth of designed penetrator
(Comparative standard : design (D)
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Fig. 7. Penetration shape by penetrator
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Table 3. Comparison of penetration depth by nose shape
(Comparative standard : design D)

Nose shape | ose length Z, / Penetration depth -
P Penetrator dia D ratio Nose shape Nose length , Penetration depth
Coni Penetrator dia D ratio
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Table 4. Comparison of penetration depth (Z,/D = 2.38)
(Comparative standard : nose tip diameter 0.0D)

Nose tip Nose parameter Penetration depth
diameter ratio ratio
0.0D 1.00 1.00
0.1D 1.03 1.07
0.2D 1.06 1.08
0.3D 1.11 1.12
0.4D 1.17 1.12
0.5D 1.26 1.08
0.6D 1.39 0.99
1.4
— & —conic nose parameter ratio
1.35 1 —— conic penmratinn depth ratio |
13} e
125 y 2
o 12r //
S o
[:4

0.95 L . L . .
0 0.1 0.2 0.3 0.4 0.5 0.6

Nose tip Diameter Ratio

Fig. 10. Tendancy of penetration depth and nose parameter by
nose tip diameter. (Z,/D = 2.38)
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Table 5. Comparison of penetration depth (Z,/D = 1.66)
(Comparative standard : nose tip diameter 0.0D)

Nose tip Nose parameter Penetration depth

diameter ratio ratio
0.0D 1.00 1.00
0.1D 1.02 1.01
0.2D 1.05 1.04
0.3D 1.09 1.13
0.4D 1.14 1.11
0.5D 1.21 1.08
0.6D 1.32 0.97
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Nose tip Diameter Ratio

Fig. 11. Tendancy of penetration depth and nose parameter by
nose tip diameter. (Z,/D = 1.66)
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