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Table 1 Calculated results of thermodynamic 210
parameters of propellant 266 |
0,
component/ % I 0 T /K u " ——E0%
sp’ S ) ¢ n <5 —il—88Y
AP RDX Al other S : ‘ 5 %2 ng
56 13 17 14 86 266.66 0.46 3331.03 18.53 *
53 17 17 13 87  267.66 0.47 3382.26 18.68 258
(1) 47 23 18 12 88 268.89 0.47 3411.14 18.64
44 28 17 11 89  269.58 0.47 3452.57 18.87 Ll 10 5 % %
37 36.6017.40 10 90  270.62 0.46 3459.20 18.83 e
(]
64 5 17 14 86 266.41 0.49 3410.99 18.87
=R y 1= _ :
S8 11 17 14 86  266.63 0.47 3353.01 18.60 B2 ALSRXS LR (p =7.0 MPa)
52 17 17 14 86  266.56 0.44 3281.26 18.42 Fig.2 Effect of Al content on specific impulse(p =7.0 MPa)
46 23 17 14 86 264.70 0.42 3185.16 18.38
3930 17 14 86  259.80 0.40 3025.64 18.57 3 B HRE
66 5 17 12 88  266.90 0.55 3563.80 19.67
60 11 17 12 88 267.69 0.52 3521.36 19.32 31 BhiEitss
(2) 54 17 17 12 88  268.31 0.48 3452.70 18.92 )
3 F Fb e 263k A2
48 23 17 12 88  268.66 0.47 3411.75 18.83 3.1.1 HTPB #ERFIRH & RIMEEIERENIR 1
41 30 17 12 88  268.09 0.44 3322.01 18.59 BT 5 O 108 i TE T UL R 2, 5% F RDX AP Fil Al %7
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2 y N . \
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46 13 21 14 86 262.13 0.42 3263.80 18.52 B2 (u=w,p") TR E RIS S n .
39 13 23 14 86  256.75 0.39 3173.06 18.87 ) N L NN
SO o [T A A 70 R B e v D AN s IR B
56 23 9 12 88 261.74 0.56 3228.99 21.19 f s ik e
52 23 13 12 88  265.80 0.5 3344.04 19.81 20 C; W EJ7: 3 MPa 5 MPa.7 MPa 9 MPa .11 MPa,
(3) 48 23 17 12 88 268.66 0.47 3411.75 18.76 o p
44 23 21 12 88  264.19 0.42 3349.83 18.71 #2 XWER
42 23 23 12 88 258.30  0.40 3260.29 19.03 Table 2 Formulation of HTPB propellants
45 36 9 10 90 264.19 0.56 3289.47 21.21 AP RDX Al bonding other
41 36 13 10 90 268.05 0.51 3402.79 19.83 No. S/% AP particle/ um
/% /% /% agent/ % /%
37 36 17 10 90 270.58 0.46 3460.34 18.87
1 48 23 17 0.2 11.8 88 180 ~280 pm
33 36 21 10 90 264.13 0.42 3369.85 18.95 5 o o o5 00 40 - 250
31 36 23 10 90 258.19  0.40 3237.87 19.28 > 17 ) : 180 ~280 pm
3 48 23 17 12.0 88 180 ~280 pm
Note: I, is standard specific impulse, Oy, is oxygen balance, T, is temperature 4 48 23 17 2.0 88 125 ~ 154 pm
of combustion chamber, M, is relative molecular weight of combustion gas. 180 ~280 pm/
5 48 23 17 0 120 88 o o P
272 ~ pm =1 :
6 48 23 17 0.2 11.8 88 125 ~ 154 pm
268 | 7 41 30 17 0.2 11.8 88 125 ~ 154 pm
4 8 50 23 17 0.2 9.8 90 125 ~ 154 pm
o
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Table 3 Tested results of combustion properties of HTPB propellants
properties of HTPB propellants No. T/<C E,/MPa o,/ MPa en/% &,/ %
w/mm - s ! +50 4.853 0.9560 62 65
No.
" 3MPa  5MPa 7MPa 9 MPa 1l MPa " 1 =40 19.95 3.170 85 94
1 5.235 6.287 7.151 7.584 8.140 0.339 +20 6.907 1.239 65 70
2 5.805 7.144 7.634 8.408 9.269 0.344 +50 4.803 0.5082 15 18
3 5.307 6.534 7.354 8.267 9.088 0.409 2 -40 26.73 2.392 32 36
4 8.404 10. 585 11.616 12.980 13.941 0.384 +20 6.921 0.7138 17 22
5 7.521 9.479 10.924 12.339 13.022 0.431 +50 2.839 0.4669 37 51
6 5.395 6.414 7.015 8.115 8.338 0.346 3 -40 16.10 1.596 22 53
7 5.123 6.023 6.652 7.506 8.089 0.351 +20 3.802 0.6300 35 58
8 5.613 6.606 7.502 8.312 8.871 0.357 +50 4.082 0. 9311 44 47
9 5.483 6.688 7.341 8.055 8.564 0.340 4 -40 19.21 2.714 32 52
+20 8.480 1.364 58 62
+50 4.985 1.215 59 63
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Characteristics of HTPB Propellant with High Solid Contents

LIU Chang-bao, LIU Yun-fei, YAO Wei-shang

( School of Materials Science and Engineering , Beijing Institute of Technology, Beijing 100081, China)

Abstract: To improve the performance of the propellant,energy properties, mechanical properties and combustion properties of HTPB
propellants were studied. The results show that the theoretical specific impulse is enhanced with the increasing of solid contents, and
reaches 270. 62 s when the solid contents are 90% (including AP 37% ,RDX 36.6% ,Al 17.4% ). The pressure exponent of 90%
solid contents HTPB propellant (including AP 43% ,RDX 30% , Al 17% ) is about 0. 34 and &, reaches 50% at -40 °C. By
modifying the different contents and particle size distributions of AP or RDX, the burning rate of 88% solid contents HTPB propellant
(including AP 48% ,RDX 23% ,Al 17% ) is enhanced from 7.0 mm + s ' t0 10.9 mm - s~
0.4, and g, reaches 74% at 20 C.

,and the pressure exponent is about

Key words: applied chemistry; HTPB propellant; energy property; mechanical property; combustion property
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Increasing the Adhesion Strength of Room Temperature Vulanized

Silicone Rubber Adhesive by Polymerization in situ Method

ZHEN Rui-yan, ZHOU Yuan-lin, HE Fang-fang, XIE Chang-giong, XIAO Hao

( Department of Materials Science and Enginering , Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: In order to improve the adhesion strength of room temperature vulanized silicone rubber ( RTV ) adhesive bonding
JOB-9003 explosive,silica white 2" or 4" were used to reinforce modified silicone rubber by methyl acrylic acid or ester in situ. The
structure of reinforced RTV adhesive and dispersibility of silica white in adhesive were characterized by IR and SEM. Effects of
different viscosities of silicone rubber, contents of silica white on shear strength of RTV adhesive were investigated. The results show
that the adhesion strength of RTV adhesive is improved greatly,when the viscosity of silicone rubber is 4 Pa - s, the shear strength of
2" and 4" silica white reinforced RTV adhesive bonding JOB-9003 explosive increases from 3.2 MPa to 3. 52 MPa as contents of
silica white change from 1.0% to 2. 5% ,and the reinforcement effect of 4" silica white is better than that of 2” silica white in

evidence.

Key words: organic polymer materials; room temperature vulcanized silicone rubber (RTV) ; silica white; polymerization in situ;

shear strength



