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Fig. 1 The chemical structure of PBAMO, PAMMO and
P(BAMO/AMMO) ETPE
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Table 1
PBAMO, PAMMO and P(BAMO/AMMO) ETPE

The heats of combustion and heats of formation for

7) -
A D AH, 2 /k) - g
sample /l:J "“ _;  heat of combustion group additivity
8 method method
PBAMO 24.18 6.51 5.87
PAMMO 26.96 2.39 2.01
P(BAMO/AMMO) 21.24 3.75 3.44
Note: 1) the heat of combustion; 2) the heat of formation.
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Fig.3 Changes in energy characteristics of the P(BAMO/AMMO) based propellant with the content of Al and RDX
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*&2 15/5/20/38.5/18/3.5-P(BAMO/AMMO) /Bu-NENA/RDX/AP/Al/fE 4k 57 by J& 6 1 28 55 i 1 4 vk A Ty 2 vk dE

Table 2
Al/catalyst propellant

Energy characteristics and mechanical properties of the 15/5/20/38.5/18/3.5-P( BAMO/AMMO) /Bu-NENA/RDX/AP/

I/s 40]) p(heory/g <cm”? theory/kj . g_]

o’ /MPa

sz) /% Pmeasured /g ° Cm_3 Qmeasured /kJ : g_1

275.46 0.47 1.85 5.61

1.22 11.37 1.76 5.26

Note: 1) Oxygen coefficient; 2) the maximum stress; 3) the breaking elongation.
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IK - W R RDX #E 47 63 8 R ¥ 791 - B i 57 v X
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XoF b AL 2 T A R TR 0 Rk 00 BIL AR B 45 SR 3k
3 . FTLLAE % RDX AP #1743 2 7T LA & %
AV 28 590 TS 400 ek 1 ML WU B o 4 < SRR H BE
T 37 cm, EEEIRPE AR T 36% , nf L)t 2 I 4k F
Aom T AW e Rk, X AR 2 WO,
P(BAMO/AMMO) J& — Fl' & BE &l J& & & 571, R
P(BAMO/AMMO) %} RDX AP #7478 , A X fifi
AE 1 A B R AR 2, i H P(BAMO/AMMO) 43 5 7

R 3T PRI EL I A HE SR LA
Table 3 Mechanical sensitivity of the propellant before and

after coating solid filler

sample Hso /cm P/%
uncoated 45 76
coated 82 40

Note: 1) Hs, represents impact sensitivity. 2) P represents friction sensitivity.
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3.4 R BRIERE HIEH

SRR MR T 6 ~15 MPa 4 3k 5 14 8k 33t
BANES T 3 W 408, 25 0 3 4. AR
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S BRBERT Y J7, MPas n g BRE R J1 9% o L Inu
Xt Inp VB iR, AR 4 101 15 2k 1 Ak S5 mT LA 21408 o
JIFREL .

R4 ORI F R 48

Table 4 Burning rate of the propellant at different pressure

p/MPa Ugyera ge/mm S
6 10.88
8 11.78
10 13.80
12 14.28
15 15.23

Note: u is burning rate.

SRR AR RIEE - TR iR 0 OGN 8] 4 P 15
HER MR BN 0.985 A 5 Ry u=5.67xp" " 4k
BRI n=0.37 o n S s 4 HE R AR ) ok
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Fig.4 A plot of Inu vs. Inp of propellant
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Performance of P(BAMO /AMMO) based ETPE

WANG Gang, GE Zhen, LUO Yun-jun
( School of Materials Science & Engineering , Beijing Institute of Technology, Beijing 100081, China)

Abstract. The heats of formation for poly(3,3’-bisazidomethyl oxetane-3-azidomethyl-3'-methyl oxetane) (P(BAMO/AMMO))
based energetic thermoplastic polyurethane elastomers ( ETPE) with different content of poly (3, 3’-bisazidomethyl oxetane)
(PBAMO) and hard segment were estimated by group additivity method and combustion heats method. The effect of contents of
PBAMO and hard segment on the heat of formation of ETPE. A group of P(BAMO/AMMO) ETPE-based propellants were selected
by the least free energy method. The theoretical specific impulse was calculated. The maximum static state tensile stress, breaking
elongation, impact sensitivity, friction sensitivity, burning rate of P ( BAMO/AMMO) ETPE based propellant formulation were
measured. Results show that the heat of formation of P(BAMO/AMMO) ETPE decreases as the mass of PBAMO increases or the
content of hard segment decreases. The theoretical specific impulse of the preferred 15/5/20/38.5/18/3.5-P( BAMO/AMMO) /
Bu-NENA/RDX/AP/Al/catalyst propellant is 2699.51 N - s - kg™ under the combustion chamber pressure of 10 MPa. The maxi-
mum tensile stress of the propellant is 1.22 MPa. The breaking elongation is 11.37% . The coated-solid filler can significantly re-
duce the mechanical sensitivity of premixed materials, making impact sensitivity H,, increase by 37 cm, friction sensitivity P de-
crease by 36% , and burning rate pressure exponent (n) be 0.37 in the pressure range of 6 to 15 MPa.

Key words: solid propellant; azido polymers; ETPE; propellant; energy; combustion performance
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