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Table 1 The ingredient and thermochemistry parameters, gases composition of propellant samples
No. 1 2% 3* 4% 5% 6" 7" 8"
NC/% 41.0 44.9 42.0 45.0 37.9 37.9 41.0 51.0
NG /% 28.0 25.4 19.6 21.0 21.5 21.5 28.0 13.6
DEGN/% 6.6 7.1
DIANP /% 19.1
RDX/% 19.4 24.8 20.0 2.0 22.0 5.0 10.0
NH, NO, /% 9.0 23.0 34.7 14.2
HNS/% 25.0
others/% 11.6 4.9 2.8 1.9 5.9 4.4 1.0 6.3
Q, /K- kg™ 4425.1 4624.6 4811.8 5013.6 4602.9 4613.1 4602.9 4467.4
T,/ K 3494 3504 3516 3503 3119 3304 3705 3461
f/kJ-kg’1 1181.0 1190.9 1182.5 1133.8 1075.8 1164.0 1200.1 1244.0
CO/mol - kg’1 15.4607 15.2382 12.6276 8.6693 9.4176 13.1707 16.9229 16.925
CO,/ mol - kg™ 3.7087 4.2602 4.8903 6.7238 5.4346 4.0953 4.6842 2.5374
H, /mol - kg™ 4.3593 4.3792 3.7446 2.2712 3.5904 5.0160 3.3799 6.6843
H,O/mol - kg’1 8.4757 9.9407 11.7975 14.3003 15.5701 12.2090 7.8359 8.0749
N, /mol - kg’1 8.6474 7.0599 7.3891 6.9630 7.4713 7.8817 6.1348 8.6608

Note: 1) DIANP is 1,5-diazido-3-nitrazapentane, DEGN is diethyleneglycol dinitrate, RDX is hexogen, HNS is hexanitrostilbene. 2) The N% of NC is 13.0% in

sample 1%, 7% 8%and 12.5% in other samples. 3)fis powder impetus, T, is explosion temperature, Q, (|, is explosion heat at constant volume.

2.2 ZWHESEH

R T2 0 DAL A o o b A 1 DY A 3 2 e Tl P 1Y
Ko 8 Bl GG RE i 45 1 3 A B il A 1 P17 S5 5
BB ST 3 A S S A R R
PRI Ve T R BT, BRI AT 2 R B I 1 2R
O3 ARk A O E O A D R iR, O e
1 g BRI 2B I

R PR R A FL50 em’ 5 k2 0.5 g iy C
PR AAR , mUKE J1 10 MPa, Il JE £% Jg 4% SY4000, R
HE R B 35. OPC/MPa, R AR 100 K, KRB K F
100 K,fEsRKJE 100 Ko SEERFRETIHRE N (5£2) Co

3 HR5WIR
3.1 RMEEIXBWER

2 0 8 ARE AL AT B P R A AR R AR 1k S 0
1425 25 25 PF AN S 25 2

8 FikEdh B 25 i A g A A, BN T RIE
ANTRVRE it BE A8 3R AT A1 I 14 f5e K, AR Al ok 28 33157
FEENAA ] e R IR S A E AN R R 24 . £ 2 P p,
9 S I R ) S (E . AR R P A T
0K JBE 5 AR BESK, fie R T3 ARG i 25 A R T 2% , 8
T REAFG s 22 A KT 8% o 3 Hh S 4% R 11 A R
S 4 i 72 B ARl I 4 B 2K

F 2 CEEMB RS RN AR,

Table 2 Propellants charge and test results in semi-closed bomb
No. 1# 2# 3* 4* 5% 6* 7* 8*
w /g 10.10 10.05 10.10 10.45 10.90 10.25 10.00 9.70
pcp/MPa 270.2 262.1 262.9 264.9 261.6 265.2 258.7 264.3
relative average deviation of p,../% 1.9 0.7 1.3 1.3 0.9 1.2 1.1 0.9
m,/mg - g71 72.48 66.81 62.49 70.83 41.08 55.94 78.07 46.09
relative average deviation of m,/% 3.6 2.2 6.2 2.0 2.4 1.2 4.6 3.8

Note: w is propellant mass, p .«

3.2 RGTEIR TR M Y R0

(] S0 Xof 42 5hF 24 PRI ol 14 BT 5 A R 5 24 1 it B A
Jhi A R T B ke T i R AL R S 2 AR
SO A AR A (EL T A AT R IA A i 5 24 1k A e

CHINESE JOURNAL OF ENERGETIC MATERIALS

is maximum pressure, p, is an average of p.,,., m;is erosion amounts of 1g propellant mass.
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Table 3 The influence of propellant explosion heat on erosion

No. 1# 2* 3* 4*
T,/K 3494 3504 3516 3503
Quy /K« kg™ 4425.1 4624.6 4811.8 5013.6
Q/K 44.7 46.5 48.6 52.4
m,/mg- g™ 72.48 66.81 62.49 70.83
At/ms 62 40 31 49
1,,/MPa - ms 3723.0 2609.0 2087.1 3248.5
n/mol 0.4106 0.4108 0.4085 0.4068

Note: T, is explosion temperature, Q, |, is explosion heat at constant volume,,
Q is total heat of propellant charge, m,is erosion amounts of 1 g pro-
pellant mass, At and I, is respectively the time and pressure impulse
starting p,, down to 10 MPa, n is gas mole number of propellant

charge.
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Fig.2 Relations between erosion rate and pressure impulse

for four propellant
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Fig.3 Relations between erosion rate and explosion tempera-

ture for four propellant
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Table 4 The composition of gases and erosivity coefficient of propellant

No. 1# 2# 3* 4* 5% 6" 7* 8*
CO% 38.03 37.28 31.22 22.27 22.70 31.08 43.44 39.47
CO,% 9.13 10.42 12.09 17.27 13.10 9.67 12.02 5.91
H, % 10.72 10.71 9.26 5.83 8.66 11.84 8.68 15.59
H,0% 20.85 24.32 29.16 36.74 37.53 28.81 20.11 18.83
N, % 21.27 17.27 18.27 17.89 18.01 18.60 15.75 20.20
m,/mg - g~ 72.48 66.81 62.49 70.83 41.08 55.94 78.07 46.09
T /K 1165 1168 1172 1168 1040 1101 1235 1154
InA -12.52 -12.64 -12.77 -12.58 -11.28 -11.86 -13.45 -12.81
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Experimental Study on Influence Factors of Triple Base Propellant Erosion

LIV Jing, HUANG Zhen-ya, WANG Jun-jie, HE Fei

( Nanjing University of Science and Technology School of Chemical Engineering, Nanjing 210094 , China)

Abstract: To investigate the key factors which influence the erosion of propellants and the relationship between erosion and each
factor, eight triple base gun propellants were produced. The amounts of erosion were determined with semi-closed bomb experi-
ment. The relationship was found between the erosion of propellants and these factors, through contrasting and analysing explo-
sion heat, explosion temperature and gases composition of these propellants respectively. Results show that explosion temperature
is the key factor influencing the erosion of propellant, and there is a linear relation between erosion rate and explosion temperature
(3100 ~3700 K) , which increases obviously with the rise of explosion temperature. Explosion heat has not obvious influence on
erosion, but erosion time or pressure impulse palys a more important role. H,O is the most influential constituent to propellant
erosion coefficient in five propellant combustion products, and the relationship between these products and propellant erosion is
complex, now it is difficult to have a quantitative description separately.
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