F48 % FH4a4W
2019 48 H

T I )

Explosive Materials

Vol.48 No.4
Aug. 2019

doi:10.3969/j. issn. 1001-8352. 2019. 04. 003

/> 4R PBT ¥ k7150 & B M B RF 5T

ZERK e LfE &R %
LA R Fh A BEARFFR BT (AN [ 313000)

[# ZE] RWPAEMHE SRR E G B 568 PBT 56 7, §il4 T B BTt 73480k 5% i) PBT &
A= TTHEVE WP T R G Re i RBE e 2R e BE . 25 SRR I kA [ A T i 23 4 78 % W RE L AN T 204
RESCA, (8 @118 ARvE L SIHLINR AE R FL ik 246. 4 s ; HESRFE BRE IR 2 A 4% A1k 77 RC A1 ¥857) ATC FH 2 Y 48
TR A s A be B Bl RC VR AN e SRR B AP FH AL i 38 v 1 & 5 Bk S 8 sl s & 7R S s, i kR0 i
FEFH R AR R, 64 1S RO 5 A AR A, T (s PERE A d b 2 24

[REIA] DI BRI REE  FRSRAE AL 2= ke

[43£S] V512

Preparation and Properties of Reduced Smoke PBT Propellant
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[ ABSTRACT]

was used to prepare a PBT azido tri-propellant with 5% ( mass fraction) aluminum. Properties, in respects of energy, com-

In order to obtain a composite solid propellant with low smoke and high energy, energetic PBT binder

bustion and mechanics, were studied. The results show that propellant presents the best energy and technological properties
when the solid mass fraction is 78% , and it has a specific impulse of 246. 4 s through BSF (J118 standard engine. The
pressure index decreases with the increase of the dose of burning rate catalyst RC and plasticizer ATC. The burning rate in-
creases with the increase of the amount of RC and ultrafine AP. Due to the increase of the curing parameter and the amount

of bonding agent, the tensile strength increases and elongation decreases. This minimized smoke azido propellant has supe-

rior comprehensive properties and can be used in reduced smoke propellant.
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Tab.1 Formula composition and calculation results of thermodynamic parameters
. F;.El\{zlx 5 Ao R B % : B PERE N ]
538 % PBT A3 AP Al I/s  p/(g+~em™) Ip/(s-g-em™) WWHIEBINE %
1" 76 10.4 13.6 71 5 259.1 1.759 455.76 32.71
2" 77 10.0 13.0 72 5 258.7 1.767 457.12 31.50
3* 78 9.6 12.4 73 5 258.1 1.775 458.13 30.27
4* 79 9.1 11.9 74 5 257.1 1.783 458.41 29.02
5* 80 8.7 11.3 75 5 255.9 1.792 458.57 27.77
6" 81 8.3 10.7 76 5 254.4 1.800 457.92 26.52
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2.2.1 [ERIEE and results of burning rate
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Tab.2  Adjustment parameters and results of pressure exponent

oy e 535U %

TR A AT AP Al RC At " p/(grem™)  HBHIL,/s
¥ 92 119 0 73 5 0 0.9  0.40 1.775 258.4
2 92 1.9 0 73 5 020 0.9  0.40 1.776 258.4
3 92 95 24 T 5 0 0.9  0.47 1.764 258. 1
# 92 95 24 T3 5 015 0.9  0.38 1.764 258. 1
s 92 9.5 24 T 5 020 0.9  0.36 1.764 258. 1
6 9.2 1.3 46 T 5 020 0.9 0.3 1.755 256.9
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Tab.4  Effect of curing parameter on mechanical properties
W5 By o, /MPa n &,/ % o, /MPa o &,/ % o, /MPa ot e,/ Y%
¥ 0.93 0.524 33.1 0.961 40.7 3.188 51.4
2f 0.94 0.709 34.5 1.400 43.9 3.851 52.0
3* 0.95 0.874 30.6 1.683 42.4 3.590 52.1
4* 0.96 0.980 26.7 1.909 40.6 4.300 39.6
K5 HEAREA FREY A
Tab.5  Effect of the amount of bonding agent on mechanical properties
Gy R, i}?ﬁ?ﬂj 60 C 20 C -40 C

Tt 4 % o,/MPa e,/ % o,/MPa e,/ % o,/MPa e,/ %
1* 0.15 0.709 34.5 1.400 43.9 3.851 52.0
2* 0.94 0.14 0.582 37.0 1.005 49.1 3.460 45.5
3* 0.13 0.514 38.0 0.913 45.4 3.054 46.9
4 0.15 0.874 30.6 1.683 4.4 3.590 52.1
5* 0.95 0.13 0.742 35.4 1.244 46.4 3.588 51.4
6" 0.12 0.529 40.7 0.890 48.4 3.195 50.0
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Tab.6 Molar percent of the main combustion

products of propellant

P B 0 o —
TR /D4R PBT et 51

ALO,(8) 8.02 2.47

CO 22.45 9.36

H, 28.99 4.45

H,0 12.45 36.70

N, 7.67 13.86

HCI 12.55 14.43
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Fig. 1  Photos of 118 solid rocket motor exhaust flame
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Fig.2  Photos of J118 solid rocket motor smoke
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