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ABSTRACT

The most important factor for the penetration performance of shaped charge is the liner design. By designing the
liner to have properties of both high jet tip velocity and long jet break-up time, the better penetration performance
could be acquired. Usually it is very difficult to satisfy above two conditions simultaneously. In this study, the
liner with the shape of ogive was developed to have relatively larger jet mass compared to the conventional
trumpet liner. The designed shaped charge showed jet properties with high jet tip velocity and long jet break-up
time by using ogive liner and wave shaper. A commercially available hydro-dynamic code AUTODYN-2D was
used for numerical analysis of jet formation. The flash X-ray test and the static penetration test were conducted to

verify the results of numerical analysis.
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Table 1. A summary of jet properties from the results
of AUTODYN-2D analysis by changing angle

of liner
2ol HME Mtk | MO HE | AT HE
ZtE =5 S 230X
60° 7.0 km/s 100 % 100 %
80° 5.9 km/s 115 % 85 %
100° 5.0 km/s 138 % 79 %
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Fig. 1. A comparison of liner shapes of the models
on this study

Table 2. A summary of jet properties from the result
of AUTODYN-2D analysis by using a wave
shaper
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Table 3. A comparison of mass of shaped charge

models
T2 2H i=l=N)
2ol 47 % 100 %
s}k 75 % 100 %
Zutal 247 g lRaRCS
A A= 86 % 100 %
AAE #HE T 2ddd gk FAEA e o

ol Messich

Table 4. A summary of analysis conditions for
components of shaped charge models used
on Autodyn—2D code simulation

T THE NS E.0O.S. | C.E.
EEE] Copper Shock | None
3}oF LX-14-0 JWL | None

=Re)
- ijﬁj Polyethylene | Shock | None
ek AL7075-T6 | Shock | Hydro
e Copper Shock | None
=24 2 3}of LX-14-0 JWL None
EHA| AL7075-T6 | Shock | Hydro

TR A ARGE BHFOl FAEC dig AlE
A 2(E.O.S. : Equation of State) 2 74442
(CE. : Constitutive Equation)= Table 4| JERNS o
a2 el FAS Fig 29} @}

(a) Model 1 (b) Model 2

Fig. 2. A comparison of shaped charge configurations
of the model used on simulation

(b) Model 2

(a) Model 1

Fig. 3. A comparison of jet formation process from
the AUTODYN-2D analysis
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Fig. 4. A comparison of jet configurations from the
result of AUTODYN-2D analysis

Table 5. A summary of jet properties from the result
of AUTODYN-2D analysis
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Fig. 5. A comparison of total cumulative jet mass
with jet velocity
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Fig. 6. A comparison of total cumulative jet kinetic
energy with jet velocity
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Fig. 7. A comparison of partial jet cumulate mass

with sections of jet velocity
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Fig. 8. A comparison of partial cumulative jet kinetic

energy with sections of jet velocity
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Fig. 9. Jet shapes of flash X-ray test result
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Table 6. Jet velocity of flash X-ray test results
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Table 7. A comparison of relative penetration
performance by the result of static penetration

tests
= 2 olzAz| | A #& Zol
24 RHA 5 CD 117 %
2 2 RHA 5 CD 100 %

(b) Model 2

Fig. 10. A comparison of the first plate of stack target
after static penetration test
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