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Effect of Components on Combustion and MechanicalhProperties of
HTPB Propellant with High Energy

CHEN Sheng, LIU Yun-fei, YAO Wei-shang
(School of Materials Science and Engineering, Beijing Institute of Technology. Beijing 100081 ,China)

Abstract: The combustion properties and mechanical properties'of HTPB propellant with 90% solid mass fraction
were studied by changing the content and particle size offoxidizer AP, bonding agent and the value of R. The
results show that the energy of HTPB propellant, in€reases” with the increase of the solid content, and the
combustion properties and mechanical properties also keep in a good state. Under the condition of high solid mass
fraction, the combustion and mechanical propetties of HTPB propellant display some distinct rules as the change of
the directions for producing chemicals. The“propellants combust steadily and the burning rate and pressure
exponent can be controlled. Its burning“taté=pressure exponent is between 0. 30 and 0. 40. The mechanical
properties are tested at three differentstemperatures: 60 C, 25 C and —40 C ,revealing that the maximum tensile
strength of the propellant at the three temperatures is larger than 1. 0 MPa and the maximum elongation of HTPB
propellant at —40 C can reach 74.7%.
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; (TDD), ; 1 AP HTPB
(IPDID) , ; Table 1 Effect of particle size of AP on combustion
(DOS), ; , properties of HTPB propellant
;RDX, AP, D u/(mm - s ") n
‘ 3MPa 5MPa 7MPa 9MPa 11 MPa (3~11MPa)
Lo ' ’ ’ 1 250~420 5.01 5.82 6.46 7.36 8.05 0.35
2 178~250/250~420 5.17 5.86 6.74 7.49 8.14 0.35
’ ’ 3 178~250 530 6.18 6.92 7.79 8.44  0.36
90% ( > 104~150/178~ _ o
HTPB 10% Al 17% ,RDX 23% AP 50%. ys0/250 gz 001 696 706 7.67 8.57 0.31
5 104~150/250~420 5.82 6.67 7.09 7.93 8.71 0.30
.40 C 90 min ,60 C 6 104~150 5.98 7.01 8.04 8.73 9.68 0.37
4d o ;AP . .
1.3 2 RDX HTPB
S5mm X 5mm X 100 mm , Table 2 Effect of RDX content on combustion
2 , properties of HTPB propellant
12h, GJB770A-97 . WRDX) /Y, u/(mm s ") ' n
3MPa 5MPa 7MPa 9MPa 11 MPa (3~11MPa)
’ . GIB770-97 ’ 7 30 5.0, 5.88 6.64 7.43 8.10 0.37
) Instron 6022 3 23 530 6.18 6.92 7.79 8.44 0.36
’ : General Tension- 8 18 5.2 6.40 7.08 7.88 8.58 0.35
Compression Test; 100 mm/min, 2.2
2. 2. 17 AP
2 AP HTPB
3o
2.1 3 AP HTPB
2.1.1 AP Table 3 Effect of particle size of AP on mechanical
90% . AP properties of HTPB propellant
50%, AP N 1 D/pm t/ C E,/MPa o¢,/MPa  e./%
, AP JHTPB 60 9.94 1.15 39. 9
1 250~420 20 16. 72 1.56 47.7
| ’ —40 5473 3.00 62. 4
HTPB , , AP
60 6. 81 1.04 51.3
’ ’ 2 1787250/ 20 11.16 1.28 54. 3
AP ; 204200 G654 2,95 74.7
; sy 60 11.43  1.30  39.7
) 3 178~250 20 21.75 1.89 15.9
. —40 67.93 3.12 57.3
2.1.2 RDX 104~150/ 60 15. 26 1. 24 28.0
RDX HTPB 4 178~250/ 20 19. 46 1.53 34.1
5. 5 . AP ’ 250~420  —40 74. 83 2.67 25.6
HTPR 311 MPa RDX 104150/ 60 10.18 1.21 37.3
20 16.15 1.57 41.5
’ 0.3~0.4, OO gsas 2,07 62. 4
RDX ’ 60 2.58 0. 44 18.5
, RDX o 6 104~150 20 5.77 0.63 18.4
R RDX , —40 43. 80 1. 56 35.0

:AP , o
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3 , AP . o RDX
e ;178~250 um/250~420 pm AP AP . RDX ,AP
N AP ) , H
HTPB o \ RDX s
. 178~250pum AP , .
s Om ; AP 2.2.3
. HTPB
0 ,178~250pm/250~420 um AP 5, 9 R
, (+ ) ,
60 C) 1. 04 MPa, (—40 C) 74. s ’
7%, AP o
[771010
2.2.2 RDX HTPB ’ N
HTPB RDX HTPB o 3 HTPB
4, : BL>MAPO >
4 RDX HTPB T313,
Table 4 Effect of RDX content on mechanical 2.2.4 R HTPB
properties of HTPB propellant R HTPB 6,
w®RDX)/%  ¢/C  E,/MPa o0,/MPa &,/% 6 R NJT1rB
50 13,60 a1 a1 7 Table 6 Effect of the value of R on mechanical
7 30 20 19. 63 161 £0. 8 properties of HTPB propellant
—140 65. 01 3.01 56. 3 R t/C  E,/MPa 0,/MPa &,/%
60 11. 43 1.30  39.7 60 9. 49 1.23 13. 6
3 23 20 21.75 1.89 45.9 13 0. 80 20 13.05 1. 59 48. 4
—40 67.93 s-12 57.3 —40 39. 67 3.07 64.5
60 L1.76 1.19 41.2 60 11.43 1. 30 39.7
8 18 20 15.92 1.58 4745 3 0.85 20 21.75 1. 89 45.9
—40 61.12 2. 86 60.9 —40 67.93 3.12 57.3
5 HTPB 60 16. 91 1.33 34.7
Table 5 Effect of bonding agent on mechanical 14 0.90 20 20. 21 1. 65 37.2
properties of HTPB propellant 40 62. 21 3.0z 45. 1
t/C  E,/MPa 0,/MPa &,/% 6 » R ’ :
60 11.74 0. 62 7.2 ’
9 20 15. 62 1.00 10. 4 R 0. 85 R
—40 65. 80 1. 65 7.5 R
60 6. 89 1.16 27.6 , . ,
10 MAPO 20 11. 83 1.42 37.2
—10 14. 05 3. 14 71.7 )
60 13.6 1.31 34.7
11 BL 20 19. 63 1. 61 10. 8 3
—140 65. 01 3.01 56.3
60 1. 44 0.31 34.7 (D 90% HTPB )
12 T313 20 3.04 0.49 30.3 AP .
—40 17.25 1.23 63.7 (2) AP ,HTPB
4 . RDX . AP 178~250pm  250~420
. , pm 1:1 , (60 C)
,RDX 23% HTPB 1. 04 MPa, (—40 C) 74.7%;
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