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BAMO-AMMO , 15 3 AR A 24t 53 i il 45, 2l 3 h
99.5% (VRAH 35 1) , B34 A X 43 - 3t 2 25000, 3 55
LR -28.3 °C, W IRPLPLIRE 4.0 ~5.3 MPa, i
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Table 1 Fomulations of ETPE propellant ( TPEP) containing
BAMO-AMMO
No. solid N particle diameter BAMO-AMMO  others
composition/%  /pm /% /%
TPEP-1  75RDX 300pm 22.5 2.5
TPEP-2  75RDX 300pm : 45pm=2:3  22.5 2.5
TPEP-3  75RDX 45pm 22.5 2.5
TPEP-4  60RDX +15HMX  45pm,125um 22.5 2.5
TPEP-5  75HMX 125pm 22.5 2.5

2.3 BRERMERESEIR

TER P R AR A5 112,32 mL i 25 °C %%
%R (A)0.2 g - cm ™’ fL%es % kistler6215 , R
W, -1.488 pc/MPa, 7E & k2§ 2" NC, 2 &
1.1 g, sk HJy 10 MPa [ 25 4T, I 75 TPEP 1y p-t
i 2, AR A 24 B RS, 20 B s A PEAG 3] u-p 2k,

3 HR5WIR

3.1 RDX #LE3 BAMO-AMMO £ % 5% 25 Bk ke 14 B8
%
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5, BIRBe it [|] 45042 . TPEP-1,TPEP-2 AH L4 ,RDX ki
FER KA TPEP-T He Jy b Fh 28 d5e K g 1 B ) 450, A
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KL () R A G, 4 BURL 1) RDX B 5 L i 45 K
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BB LG, 3 i R I S 18 £ 25 0 1 o A8 e % T
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Fig.1 p-t curves of TPEP with different particle sizes RDX
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Fig.2 u-p curves of TPEP with different particle sizes RDX
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Table 2 Burning-rate of TPEP with different particle sizes RDX at different pressures cm - s
samples 75 MPa 100 MPa 125 MPa 150 MPa 175 MPa 200 MPa 220 MPa 250 MPa 260 MPa
TPEP-1 4.539 6.714 9.243 11.754 12.514 14.623 16.099 18.129 17.634
TPEP-2 5.053 7.529 9.944 12.672 14.937 17.206 19.125 20.343 19.0696
TPEP-3 4.089 5.799 7.472 9.624 11.708 13.811 15.323 17.096 15.785

R 3 RDXCHLEE S [F] 14 4 55 250 b 72 IR Fi J7 91 LA 4805 M08l

Table 3 Regress data of TPEP containing different particle diameters RDX at different pressure intervals

ressure/MPa — "
propellant parameter pressu P/ MPa u=pp

10 ~75 75 ~175 175 ~260 50 ~260 (50 ~260 MPa)
" 0.0203 0.0129 0.0613 0.0193 _ 1.275

TPEP-T n 1.2450 1.361 1.0562 1.2750 299.75 u=0.0193p
n 0.0324 0.0212 0.0850 0.0306 _ 1.192

TPEP-2 n 1.1450 1.2740 1.0019 1.1920 285.39 u=0.0306p
: " 0.0539 0.0202 0.0512 0.0227 _ 1.205

TPEP-3 n 0.9910 1.2280 1.0544 1.2050 281.79 u=0.0227p

Note: u is bruning rate cofficient, n is pressure exponent,p,, is maximum pressure. The correlation coeffient of data processing are all over 0.99.
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Fig.3 p-t curves of TPEP containing different solid oxidizers
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5 TPEP-5 fH Ik, L RDX My %8 AL I A i TPEP-3 J& )
TR R SRR R R

& 4 F13% 4 435k TPEP-3,4,5 i u-p i1 & &
75 ~260 MPa it 3 [l N #B 43 K ) 506 L I RA R 51 3%

M 4 JeFe 4 nT LA W S AR R AN TR A = A
B R 8 6 25 B 18 e B . 7E 75 ~
260 MPatk Jy X [a], X B /] — FE ) 8, R i K /INHE )7
9 u(TPEP-4) > u(TPEP-3) > u( TPEP-5), J:JE [Al
AR KRR AL NO, AR R &
SRR R B R, R BT M B2 B T HMX B9 47
FE{# RDX #5 5 M 205.0 C[4#% 191.3 °C,RDX 414>
I fild A X HMX/RDX IR AR R 152 AR K, RDX i
O IU RSP NO, 2 3E T HMX /) 43 fif
R, B 5 A B R4 T, 76 FE 1 B AE LR, 43 gt KA 7=
Py K BTG PE4L 4 NO, SR AR AL VE A, s 3R
T RS RO o 24 4 % T AR Rk B RN IR N
IR A HMX FI RDX TR A&, A6 R AL
AR % 55 25 O SO A S 25 R A 3 1 30— 25 i
SR T it 7 1 484 R AE AR TR, PR AR A 1
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Bl (y =a - x") BUA 159 50 00 A TE g BE 4% T 77 95
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FEL PN P MR TR ) R, I 5. iR 5 R, AR R 2K
TS TR () BAMO-AMMO 3 % 5 25 1 76 A [] 1 7 X i)

BRI )38 B B, KT 15 7E 75 ~175 MPa #il
175 ~260 MPa [ Jy X 0], 3 #630N 1.2 DL EF
e 1 Ay AFTERE ST 76 175 ~260 MPa & K X [H]
TPEP-4 1) [k J1 8 % dwc /I, (R 55 TPEP-3 7E 48 [F] & ) Bt
W S8 80 n 3230, Ui o RDX 5 HMX [ & i,
BAMO-AMMO K& 558 25 1[5 1 48 B0 Ir T B, (B AN
Bl . 1 TPEP-5 7E K [ JE Jy BE Wy IR 1 #8838 & +
TPEP-3 , TPEP-4 , H X B 48K 3 S5 {15, JL IR 2 HMX (14 435
(278 °C) %z RDX(205 °C) i H oM stk Sm '
3.3 BAMO-AMMO E % SR E Hig T M
M3 RS Al VAW, 7E 75 ~175 MPa, 175 ~
260 MPa [ & Jj X [i1] , BAMO-AMMO %t % i 2454 i /1)
B E AR BORBUE N KR T 1.2 31 19— AT Rt
L AETERE YT 50 ~260 MPa Z [ii], 278 RDX i & Al [#]
R4 53 25 BIGE BAMO-AMMO ik & 55 25 19 9k o & 7 4
RO MR /N, AN RV RE i ) e g i i e ELAHEE , 38946 1.2
fita HEF R L BAMO-AMMO SRl 4557 (%) ETPE & 55
i TR S B A 75% , I DR A T A
EED X ST R WAL 0y ALY 5 S N A WA (% € =1

T

(1) BAMO-AMMO 3 & 4 25 [ {& 41 53 (RDX &%
HMX) & 53K 75% , 08 o Bl 2 75 7 0% 385 I 48 g0k,
AR I B 50 ~260 MPa R fe B, 1.2
JiAi; 4E 75 ~175 MPa fil 175 ~260 MPa JE /7 X [f] ,
BRI e 7 46 B bE B R 0 38 s/, R 7 48 BUOR B
KF 1.2 TR 4L AR

F 4 RFEEAR Y TPEP A 5 78 A [] 7 5 i 44
Table 4 Burning-rate of TPEP containing different solid oxidizers at different pressures cm - s
samples 75 MPa 100 MPa 125 MPa 150 MPa 175 MPa 200 MPa 220 MPa 250 MPa 260 MPa
TPEP-3 4.089 5.799 7.472 9.624 11.708 13.811 15.323 17.096 15.785
TPEP-4 4.216 6.309 8.532 10.372 12.343 14.322 15.952 18.025 17.161
TPEP-5 3.197 4.407 5.687 8.771 10.289 11.991 13.499 15.857 15.569
£5  RFEIFAFG TPEP £f 5 A8 R R HE 77 75 5 P L4 S0
Table 5 Regress data of of TPEP containing different oxidizers at different pressure intervals
pressure/MPa U=up”
ropellant arameter n/MPa Kp
prop P 10 ~75 75 ~175 175 ~260 50 ~260 P (50 ~260 MPa)
“ 0.0539 0.0202 0.0517 0.0227 ~ © 208
TPEP-3 n 0.991 1.228 1.0544 1.205 281.79 u=0.0227p
] © 0.0289 0.0182 0.0634 0.0241 B | 205
TPEP-4 n 1.144 1.267 1.0247 1.205 281.36 u=0.0241p
] u 0.0253 0.00741 0.0149 0.00925 B .
TPEP-5 n 1.114 1.398 1.263 1.353 284.31 u=0.00925p

Note: w is bruning rate cofficient, n is pressure exponent,p,, is maximum pressure. The correlation coeffient of data processing are all over 0.99.
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(3) Jil it RDX L B9 Al RDX 55 HMX 14
18 F AT L2 B BAMO-AMMO 3 % 81 25 76 b 25 1% B
(75 ~260 MPa) [958 5, LI 25 FE 77 19 38 i, 498 ok 42
i A (X T 3 3 BT P A A28 3 T ) 46 B0 R B/
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Effect of Particle Size and Types of Nitramine on Combustion Performance of ETPE Gun Propellants Based on
BAMO-AMMO

ZHAO Ying, YANG Li-xia, LIU Yi, ZHAO Hong-li, JIN Jian-wei, LIU Lai-dong, ZHAO Bao-ming, ZHANG Zou-zou
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract; Effect of particle size and types of nitramine on combustion performance of energetic thermoplastic elastomer ( ETPE)
gun propellants based on BAMO-AMMO were studied by closed bomb test. Results show that the pressure exponent of ETPE gun
propellant is about 1.2 under 50 —260 MPa,while the pressure exponent turns down from 1.2 to 1 as the pressure range changes
from 75 —175 MPa to 175 —260 MPa. Burning rate and pressure exponent of the ETPE gun propellant increases with increasing of
the patical size of RDX. It is also found that the grain size matching of RDX or mixed oxidizer containing RDX and HMX can
increase the burning rate of the ETPE gun propellant and unconspicuously decrease the pressure exponent at 75 —260 MPa. The
sample of ETPE gun propellant using HMX as oxidizer has lower burning rate and higher pressure exponent than the sample of ETPE
gun propellant using RDX as oxidizer.

Key words: physical chemistry; 3,3-bis(azedomethyl) oxetane( BAMO) ; 3-azidomethyl-3-methyloxetane (AMMO) ; gun propel-
lant; combustion performance; burning rate; pressure exponent
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