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Investigation of Detonation Behavior of the PBXN-111 Insensitive Charge, by
Changing the Dimensions and Position of the Booster Pellet

M. Roohbakhsh, S. Tavangar, M. R. Sedighi Saber”, H. Motamedshariati, M. H. Ghezel Ayagh
Malek Ashtar University of Technology
(Received: 07/09/2023, Accepted: 09 /20/2023)
Abstract

In addition to the inherent characteristics of explosives, the power of the detonation is affected by arrangement of the
explosive train. Therefore, the correct design of the explosive train, especially for insensitive explosive charges containing
aluminum, play a fundamental role in order to be more effective. In the current research work, by changing the dimensions of
the booster pellet and its position relative to the main charge; the detonation behavior of the main charge has been investigated.
In this study, the booster pellet (COMP-A3) is modeled with JWL equation of state and the main charge (PBXN-111) is
modeled with ignition and growth equation of state. The simulations has been done using AUTODYN software. The
coefficient used in the equation of state (ignition and growth) has been evaluated with experimental results. The simulation
results show that by reducing the diameter of the booster pellet from 5cm to 3cm, for a certain length of the booster pellet,
reaching to the steady detonation increases due to the greater divergence of pressure wave into the charge. In the case where
the booster is inside the charge, the peak pressure values increase in the corners of the charge and adjust the pressure drop due
to the divergence. The simulation shows that for the case where the booster and the main charge are placed on top of each
other, the booster with a diameter of two centimeters with any length of the booster pellet is not able to create stable detonation
in the main charge. For a submerged condition of the same diameter, the booster can produce stable detonation in the main
charge. This study showed that a booster pellet with a diameter of 5 cm and a length of 4 cm can cause a complete detonation
in PBXN-111. The length of the region to reach stable detonation with this booster is 15 cm.

Keywords: Explosive Train, Insensitive Aluminized Explosive, PBXN-111, Simulation, AUTODYN Software.
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Reference density

1.65000E+00 (g/cm3 )

Parameter A

6.11300E+00 (Mbar )

Parameter B

1.06500E-01 (Mbar )

Parameter R1

4.40000E+00 (none )

Parameter R2

1.20000E+00 (none )

Parameter W

3.20000E-01 (none )

C-J Detonation velocity

8.30000E-01 (cm/us)

C-J Energy / unit volume

8.90000E-02 (Gerg/mm3)

C-J Pressure

3.00000E-01 (Mbar )

PBXN-111

Reference density

1.78000E+00 (g/cm3 )

Parameter A

6.44930E+00 (Mbar )

Parameter B

3.97700E-03 (Mbar)

Parameter R1

5.40000E+00 (none )

Parameter R2

1.03000E+00 (none )

Parameter W

1.60000E-01 (none)

C-J Detonation velocity

5.77500E-01 (cm/us )

C-J Energy / unit volume

5.40000E-02 (Gerg/mm3 )

C-J Pressure

1.30000E-01 (Mbar )

Ignition parameter |

3.00000E-+00 (/us )

Ignition reaction ratio exp.

6.66666E-01 (none )

Ignition critical compression

0.00000E+00 (none )

Ignition compression exp.

4.00000E+00 (none )

Growth parameter G1

2.00000E+02 (none)

Growth reaction ratio exp. ¢

6.66666E-01 (none )

Growth reaction ratio exp. d

2.22222E-01 (none )

Growth pressure exp. y

2.00000E+00 (none )

Growth parameter G2

0.00000E+00 (none )

Growth reaction ratio exp. e

0.00000E+00 (none )

Growth reaction ratio exp. ¢

0.00000E+00 (none )

Growth pressure exp. z

0.00000E+00 (none )

Max. reac. ratio: ignition

3.00000E-01 (none )

Max. reac. ratio: growth G1

1.00000E+00 (none )

Min. reac. ratio: growth G2

1.00000E+00 (none )

Unreacted EOS

Shock

Gruneisen coefficient

9.00000E-01 (none )

Parameter C1

2.11700E-01 (cm/us)

Parameter S1

2.75800E+00 (none )

Reference Temperature

3.73000E+02 (K )

Specific Heat

2.39000E-05 (Terg/gK )

air
Reference density 1.22500E-03 (g/cm3)
Gamma 1.40000E+00 (none )

Reference Temperature

2.88200E+02 (K )

Specific Heat

7.17600E-06 (Terg/gK)
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