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Table 1 Actual density and impact intensity of ETPE gun
propellants

No. pl/g+cm™? impact intensity/) - cm ~2

1 1.528 2.34

2 1.548 3.04

3 1.551 4.38

4 1.562 3.80

5 1.572 3.81
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Fig.1 The u-p curves of ETPE gun propellants
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Table 2 Combustion properties of ETPE gun propellants

No.  m,;/cm-s’ - MPa™ n u=up" R

1 0.2413 1.24 u=0.241P"*  0.997
2 0.2391 1.23 u=0.239P"%  0.994
3 0.2334 1.21 u=0.233P"*  0.999
4 0.2180 1.20 u=0.218P"%  0.998
5 0.2080 1.20 u=0.208P"*  0.993
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Fig.2 Relationship between actual density and burning-rate

at 200 MPa

b. sample 5(p=1.572 g-cm™)
B3 ETPE K0 JRAR 41 1454 SEM 2521
Fig.3 SEM photo of configuration of samples
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Fig.4 SEM photos of burning surface of samples ( flameout

pressure of 120 MPa)
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Effect of Density and Impact Intensity on Combustion Performance of ETPE Gun Propellants

ZHANG Zou-zou, ZHAO Hong-li, LIU yi, LIU Lai-dong, JIN Jian-wei, ZHANG Heng, ZHAO Ying
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The effects of density and impact intensity on combustion properties of energetic thermoplastic elastomer ( ETPE) gun
propellants were studied by closed bomb test, high pressure flameout set, scanning electron microscopy (SEM) and physicochem-
ical property test. The results show when the actual density of ETPE gun propellant (BAMO/AMMO based) is 84% more than that
of theoretical density, with increase of the density, the burning rate, burning-rate coefficients and pressure exponent of ETPE gun
propellants reduce. There is a adverse correlation between the impact intensity and the burning rate and pressure exponent of ETPE
gun propellants.

Key words: applied chemistry; ETPE gun propellant; a copolymer of 3,3-diazidomethyl oxetane and 3-azidomethyl-3-methyl-3-
methyl oxetane(BAMO/AMMO) ; combustion performance; density; impact intensity
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