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Table 1 U niaxial tensile testing data for H TFB propellants

group 1
ime (10 /12 h)
/d 0., €
MPa %
0 Q 416 75 98
35 0587 7289
56 Q 729 72 16
91 Q 762 69. 98

group 2 group 3
(20 /12 h) (30 /12 h)
(o € (o €
M Pa 1% M Pa 1%
0 524 68 50 Q 873 67. 21
0 711 65 29 0 879 63 73
Q 752 62 89 Q 910 58 54
0 667 60. 14 1 044 55 14
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3
Y = a + bX ab r 2 b Table 3 M onthly mean temperature of N anhai depot
2 month mean temperature/
1 15. 8
2 16. 4
3 18. 5
2 4 22.7
» ) 5 24.2
Table 2  Fitting results of elongation 6 25 9
coefficient a b r 7 28.3
8 29.1
group 1 and group 2 - 38 43 1 411 0. 9852 9 279
group 2 and group 3 -34.94 1 498 0. 9915 10 25,3
group 1 and group 3 - 88.98 2. 064 0. 9547 11 19. 8
12 17. 8
3
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Table 4 M echanical properties of propellant

tme/a 6.5 9
Enl% 32 22 27. 54
0, M Pa 0. 83 0. 76

N ote: enviroment temperature is 20

Y =a + bX

5

10 12
23.3 18. 37
0. 75 0. 79

and tensile rate is 100 mm- min %,

ab r 5,

Table 5 Fitting results of elongation charge rate

coefficient a b r
natural aging 49. 37 -2 56 - 0. 9903
aging group 1 75. 68 - 23 49 - 0. 9888
aging group 2 68. 44 - 33 94 - 0. 9979
aging group 3 67. 45 - 50. 53 - 0. 9840
5 ,
92 ,133 ,197 ,
1d 92d,133d,197d
4
(1) HTPB

CHINESE JOURNAL OF ENERGETIC MATERIAL S

53

(2)

(3)

[1] , , .

[J]. ,2002,17(3): 313 - 317.
XU Xin-gqi, YUAN Shu-sheng, U | Yu-tang Stress-strain analysis
of propellant grains in storage[J]. Journal of N aval Aeronautical
and A stronautical U niversity, 2002, 17 (3) : 313 - 317.
Leveque D, Schieffer A,M avel A, et al Analysis of how themal
aging affects the long-tem mechanical behavior and strength of
polymerm atrix composites[ J]. Composites Science and Tech-
nology, 2005, 65: 395 - 401

[2

[3] .
[D]. : , 2007.
DONG Ke-hai
charge of solid rocket motor based on cumulative damage[D ].

The evaluation method of remaining-life for

Yantai: N aval Aeronautical and A stronautical U niversity, 2007.
[4] . HTPB [D].
, 2009.
ZHANG Xing-gao. Study on the aging properties and storage life
prediction of HTPB propellant[D ]. Changsha: N ational U niver-
sity of D efense Technology, 2009.
Larson EL. A review of the minuteman propulsion surveillance
program for assign rocket motor service life AD467048 [ R],
1965.
Lloyd D K Long range service life analysis (LRS.A) estim ating
procedure AIA76746[R], 1976.
[7] Fillerup J Pritchard R Service life prediction technology pro-
gran. AD397950[R], 1998.
[8] LiuC T Fracture mechanics and service life prediction research.
AD410141[R], 2003.
[9] ' .
[J]. ,2001,24(3): 30 - 33
XNG Yao-guo,DONG Ke-hai Progress and progect of life pre-
diction technique for solid rocket motor[J]. Journal of Solid
Rocket Technology, 2001, 24 (3): 30 - 33.
[10] Brouwer G R, Keizers H, Busvell J Aging in composite propel-
lant grains A IAA2004-4058[R], 2004.
[11] ) ,

(5

[6

[J]. ,1996,4(3): 109 - 116.

W AN G Chun-hua, PEN G W ang-da, W ENG W u-jun, etal Chem-
ical aging mechanisns of HTP solid propellants and the w ays to
improve aging-resistance[J]. Chinese Journal of Energetic M ate-
rials(Hanneng Cailiao) , 1996, 4 (3): 109 - 116.

[12] . [M].

347.

HOU Lin-fa Composite Solid Propellant[M ]. Beijing: China
A stronautics Publishing House, 1994: 345 - 347.

,1994: 345 -

2011 19 1 (50 - 54)



54

Correlation betwv een A lternating Temperature Accelerated Aging and Real W orld Storage of HTFB Propellant

DNG Biao, ZHANG Xu-dong, LU Zhu-qing, LI Gao-chun
(Deparment of Airborne Vehicle Engineering, N aval Aeronautical and Astronautical U niversity, Yantai 264001, China)

Abstract: Alternating temperature accelerated aging test w as designed to ensure that accelerated aging could preferably smulate
real w orld storage of HTFB propellant Aging testw as designed in the temperature range from - 10 to 60 at three different
rate of change(10 /12 h,20 /12 h,30 /12 h). M echanical properties of H TPB propellant aged for three different periods
w ere measured and analyzed The correlation betw een accelerated aging and realw orld storagew as analyzed in tems of elongation

Results show that the tensile strength increased and the elongation decreased after accelerated aging, show ing the sam e trend of real
world storage The mechanical properties of HTFB propellant is strongly influenced by the rate of temperature change, and alterna-
ting temperature accelerated aging test is consistentw ell w ith real w orld storage

Key w ords. solid mechanics HTPB propellant alternating temperature; realw orld storage; correlation; elongation
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