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Table 1 Effect of contents of solid ingredients on combustion property of NEPE propellant

-1

AP/% HMX/% AU% /% ro/mm - & R
9 MPa 8 MPa 7 MPa 6 MPa 5 MPa 4 MPa 3 MPa

12.5 44 18  74.5  8.89 7.18  6.44  5.53 3.68  0.800  1.000
15 ) 18 75  9.30 852  7.22 677  6.04  5.16  4.20  0.706  0.996
16 41 18 75 9.78 853  7.75  6.93  6.16  5.20  4.39  0.708  0.997
17 40 18 75  9.89 8.8  8.02  7.21  6.38  5.43  4.59  0.692  0.998
18 39 18 75 9.9 9.0l 818  7.36 6.5  5.70 4.8  0.656  0.998
19 38 18 75 9.95 8.38 6.72 491 0.642  0.999
20 37 18 75  9.87 8.33  7.51 5.94 0.624  0.999
18 37 20 75 9.97  9.08 822  7.46  6.63 4.89  0.642  1.000
25 31 20 76 1112 9.20 851  7.66 5.84  0.578  0.998
30 28 18 76 11.56 10.07 8. 44 6.66  0.501  0.999
24 33 20 77 10.69  9.94  9.24 838  7.49  6.56  5.67  0.584  0.999
25 32 20 77 1104  10.17  9.42 849  7.69 6.8 5.8  0.581  0.999
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N 0o FZFE K n=0.993 -0.018 4w,, (R =
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Table 2 Effect of AP particle size
on combustion property of NEPE propellant

o

AP r,/mm -+ s R
d;/pm 8 MPa 7 MPa 6 MPa 5 MPa 4 MPa 3 MPa
340 7.71 6.77 5.86 5.08 4.06 0.911 0.999
120 8.96 7.98 6.97 6.13 4.79 3.84 0.872 0.999
28 10.12 9.17 17.83 6.70 5.76 4.62 0.804 0.998
10 12.79 11.35 10.18 8.96 7.66 6.20 0.727 1.000
1 15.78 13.96 12.02 10.04 8.32 6.82 0.868 0.998
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Table 3 Effect of Al particle size on combustion property of NEPE propellant

AP it Al r/mm s
/% dyy/pm 9 MPa 8 MPa 7 MPa 6 MPa 5 MPa 4 MPa 3 MPa ¢ 8
29 10.45 9.56 8.60 7.64 6.62 5.64 4.49 0.767 1.000
24 10. 18 9.36 8.46 7.52 6.57 4.37 0.771 1.000
13 10.24 9.42 8.58 7.59 6.59 5.50 0.768 1.000
18 6.54 9.87 9.03 7.97 7.18 6.30 5.36 4.41 0.732 0.999
5.73 9.86 8.94 8.04 7.29 6.46 5.60 4.68 0.671 0.999
4.8 9.97 9.08 8.22 7.46 6.63 4.89 0.642 0.999
3.7 9.57 8.87 8.04 7.12 6.45 5.78 4.82 0.619 0.998
13.3% 11.29 9.89 8.63 7.24 5.27 4.15 1.05 0.997
s 13 8.96 7.98 6.97 6.13 4.79 3.84 0.872 0.999
3 9.08 8.07 7.09 6.03 5.22 4.17 0.788 0.999
2 9.13 8.02 7.07 6.11 4.94 4.28 0.788 0.995

e 1) dsg M AR ; 2) IRERIB 4R, B 3 0 BRIE 4085 .

® 4 HMX HiE Xt NEPE 3 7 44 52 {4 B8 59 52 00
Table 4 Effect of HMX particle size
on combustion property of NEPE propellant

-1

HMX r,/mm s
dy/pum 8 MPa 7 MPa 6 MPa 5 MPa 4 MPa 3 MPa

R

70 8.96 7.98 6.97 6.13 4.79 3.84 0.872 0.999
33 8.62 7.48 6.53 5.56 4.54 3.67 0.870 0.999
20 8.76 7.76 6.74 5.69 4.72 0.897 1.000
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Table 5 Effect of plasticizers on combustion property of NEPE propellant
e ommn oo r/mm - s .
/100 g A% 9 MPa 8 MPa 7 MPa 6 MPa 5 MPa 4 MPa 3 MPa
1 NG/BTTN 1.283 13.88 11.80 9.46 7.27 0.589  0.998
2 NG/DEGDN 1.170 13.01 12.22 10.99 10.27 9.11 8.20 6.97 0.566  0.999
3 NG/TEGDN 1.077 12.31 11.69 10. 85 10.13 8.93 6.96 0.527  0.999
4 DEGDN 1.020 10. 60 10.05 9.22 8.61 7.89 6.14 0.497  0.999

. NG, el ; BTTN,1,2,4-T =FF = f§ M ; DEGDN, —47 — £ " “ i Rls ; TEGDN, —4f = £ — W iR o
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Table 6  Effect of 1.5% modifier of reducing pressure exponent on pressure exponent of NEPE propellant
=
et S ru/mm - s . R
9 MPa 8 MPa 7 MPa 6 MPa 5 MPa 4 MPa 3 MPa

T e ds # 9.93 9.01 8.18 7.36 6.51 5.70 4.81 0.656  0.998

RC, , iz 3 9.02 8.28 7.75 6.96 6.17 5.48 4.63 0.606  0.999

RN, Jiie 3 9.85 9.10 8.25 7.50 6.55 5.84 4.97 0.626  0.998
RC, ,/RN ; e Sk 9.40 8.65 7.81 7.06 6.37 5.60 4.90 0.595  0.996
RCy ;/RNy Jhe 3 9.37 8.00 6.54 4.93 0.583  1.000
RC, s/RN, , Jhe 3 9.58 8.75 8.03 7.21 6.52 5.66 4.78 0.627  0.999

GP, ; e St 9.76 8.10 7.33 6.48 4.71 0.659  0.999
RC, ,/GP, . Jiiz o 8.95 8.39 7.59 6.99 6.28 5.43 4.61 0.607  1.000
RC, ;/GP, 4 e 3 9.16 7.60 7.03 6.04 4.65 0.615 0.996
RC, s/GP, , i ik 9.42 8.52 7.65 7.03 6.27 5.46 4.65 0.633  0.998

MA, ¥ 3 10.15 9.32 8.34 7.48 6.64 5.04 0.637  0.996
RC, ,/MA,,  Jed B 9.44 8.64 7.85 7.13 6.39 5.62 4.71 0.624  0.999
RCy,/MA, s [ k: BRI 9.38 7.99 6.45 4.78 0.614  1.000
RC, /MA, ,  Hidt #23t 9.74 8.96 8.06 7.27 6.51 5.65 4.78 0.647  0.999
RC, ,/FP,,  JHedt 4t 8.27 7.63 6.96 6.36 5.59 4.94 4.21 0.617  0.999
RCy s/FP, ,  JicHE G HE 8.41 7.85 7.11 6.42 5.68 4.22 0.633  0.999
RC,,/CAP, ¢ JHe3k J23E 8.51 7.84 7.08 6.46 5.74 4.26 0.627  0.999
RC, ,/BP, g 3 8.96 8.21 7.48 6.80 6.07 5.38 4.53 0.614  0.999
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Table 7 Effect of modifier content of reducing pressure exponent on combustion property of NEPE propellant

-1
r,/mm * s

K3l 9 MPa 8 MPa 7 MPa 6 MPa 5 MPa 4 MPa 3 MPa * R
NG 9.93 9.01 8.18 7.36 6.51 5.70 4.81 0.656 0.998
RC/RN!, 9.34 8.52 7.73 6.99 6.28 5.57 4.94 0.582 0.994
RC/RN, | 9.37 8.00 6.54 4.93 0.583 0.999
RC/RN/GP, | 9.45 7.88 6.45 4.87 0.597 0.998
RC/RN/BALA, | 9.49 8.02 6.58 4.94 0.590 0.999
RC/RN/MA, , 9.50 8.05 6.56 4.93 0.595 0.999
RC/GP/CB, , 9.12 7.96 6.43 4.64 0.620 1.000
RC/MA/CB, , 9.78 8.34 6.73 4.94 0.622 1.000
RC/BP/CB, , 9.73 8.29 6.77 5.00 0. 604 1.000
RC/RN, , 9.26 7.96 6.58 5.06 0.548 0.999
H: 1) RC.RN &40fb b3,
MWK 9wl LLFE H, R RC,,/GP, & 4§ 7 i
%8 RC/RN 3} NEPE ¥ i 5 fy B 35 5 B NEPE #E#F S ERISEFE R 0. 615, 3 K&
Table 8 Effect of RC/RN on reducing pressure exponent 0.490, WIS HE A TTHE 7 MPa B sh &S PR K
of NEPE propellant 9.28 mm + s " , Hﬁﬁ%?&g% 1.68 mm + s N
AP & & n (3~9 MPa)
/% 2f  RC,,/RN,, RC,,/RN,, RC,,/RN,, 4 &
12.5"  1.05 0.64
18 0.656  0.5827 0.583 0.548 (1) HMX J& NEPE #fi it 3 48 3 s 58 45 %5085 19 R
19 0.639 0.578 AJER Z— 3> HMX {85 5 3 m AP & 5 02 FEAR

1) ALKAERRIE , A A BRIE; 2) RC RN Z4ifbAb s, 55 48 B0 AR = R E (  AR Z — , R B AR o
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Table 9 Combustion property of static state and dynamic state of NEPE propellant

®OE r/mm s a" n R
/MPa 9 8 7 6 5 4 3
%ﬁ P - 2.32 0.615  0.996
& r,/mm - s 9.16 7.60 7.03  6.04 4.65
- p./MPa 8.471  8.226 7.818 6.343  3.435
o - - 3.578  0.490  0.998
5 r,/mm - s 10.30  10.13  9.621,9.28>  8.834  6.563

H: Da AKX ry =ap” PR REG 2) .

(2) HMX (R AE 20 ~ 70 pm JH A XS NEPE  JR5R 55 BOd i o
i PR R A8 B8 P BE TG BB R0, T AP AL KL EE X NEPE (4) & WHE REE CREE A REAE R (K NEPE f
HEAE APV REA BV BRI . BEE AP RLEE I R A SRS BOOCR W] 2, RC/RN (35 i 56 ) B 45 71 35 &
NIRRT 5 5 MO R AR B S ST Tk s BEE b 1% R AR SEAE KO 0656 [F 2 0.582, & Rl
ALRLEE O Dk /)N, T 8 415 BOA B IR B e DIILiR Y 2.0% I n [ 0. 548 i AT 08 1. 5% RICR B AF 1
AP AL KL NEPE $E 2 57) 48 be 1 5B 19 3 — & g7k 4 RC(n 24 0.606),RC/GP (n 2y 0.607),
T, eI eSS, L 10 pm AP 2 ~3 um Al JE RC/MA .RC/BP(n 4 0.614) ,RC/FP(n 4 0.617),
SRR R AR (5) RCy,/GPy (K455 nl i NEPE #E 9 55 19 2 25

(3) MG AR X NEPE EFE R ROMABEMERE A SRS 2 0. 490, 3 25 i 9 45 Kl b 25 T 58 45 %0
T A PO 5 M) 3 B o) B R R R M KA IR 0.1 RLE S AR L AR
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Study on Modification Technology
of the Combustion Property of the NEPE Propellant

LI Jing-feng, Sl Fu-ming
( Synthetic Chemical and Engineering Institute of Inner Mongolia, Huhehot 010010, China)

Abstract: The influencing factor and the influence law of the combustion property of the NEPE propellant
were studied. Using an amount of high effective modifiers of reducing pressure exponent, changing the
contents and the particle sizes of AP, Al,HMX and selecting suitable plasticizers can obviously reduce the
pressure exponent of the NEPE propellant and effectively adjust the burning rate.

Key words: NEPE propellant; propellant combustion property ; pressure exponent; modifier of reducing

pressure exponent
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