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Table 1 Comparison of the published data on
pressure exponent ( n) and burning
rate coefficient ( 8) of M 30 propellant
with experimental results

Published data Experiment
4 - 0,12 0.13 0.15
n 0.65 0.63 0.67 0. 65
B 0.083 0.060 |0.085 |0.074
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Table 2 Standard parameters for the 155-mm Howitzer and

the test propellants

155-mm Howitzer requirements

Bore diameter (cm) 15.5
Bore length (cm) 401.3
Chamber volume (ce) 13150
Max. permissible press.  (atm) 3100
Projectile weight (Kg) 43.1

Projectile travel (cm)

Resistance (atm)

0.00 250
1.4 450
2.54 261
3.81 150
5.08 130
12.7 52
25.4 52
50.8 52
400.0 52
Propellants M30 DH3
Force (10*Kgfem /Kg) 11. 095 11. 312
Isochoric flame temp. (°K) 3040.0 2490.0
Ratio of specific heats 1. 2385 1. 2846
Covolume (10%cm¥ Kg) 1. 057 1. 3991
Specific gravity (10-%Kg/cm?) 1.66 1. 490
Pressure exponent 0.71 1. 308
Burning rate coefficient (10~%m/s< Kgf/cm3>) 8.26 0.0522
Propellant geometry
Cylinder with 7 perforations Sphere
Cylinder length  0.6685 (cm) Dia. 0.1 (em)

Cylinder dia.
Perforation dia.

1.5409 (cm)
0.0675 (cm)
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The Effect of DHED on the Pressure Exponent
of the Burning Rate for HWX/HTPB Propellants

by Takeshi ITO®, Yutaka HAGIHARA" and Yoshitaka HARA®

Dihydrazinium ethylene dinitramine(DHED)is a kind of coolburning nitramine
powders. The effect of DHED on the pressure exponent for the HMX/HTPB (90/10) pro-

pellants was examined by means of a closed bomb technique. As a result, it was shown that
the pressure exponent of the propellant is slightly lowered as DHED is added.

Assuming the 155m howitzer and projectile, the internal ballistic characteristics of the
sample propellant DH3 (DHED/HMX/HTPB, 30/60/10) were compared with those of the
triple-base propellant M30. The result showed that the good performance like M30 pro-
pellant could not be realized for DH3 propellant. It can be seen that an instantaneous burning
after ignition of DH3 charge is rather slow, though the DHED lowered the pressure expo-
nent.

(*Department of Chemistry, The National Defense Academy, Hashirimizu 1—10—20,
Yokosuka, 239 JAPAN) '
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