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Fig.2 Curves of temperature variations with time
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Table 1 Uniaxial tensile testing data for HTPB propellants
group 1 group 2 group 3
ime  (10°C/12 h) (20°C/12 h) (30 °C/12 h)
/d On Em on Em [ Em
/MPa /% /MPa /% /MPa /%
0 0.416 75.98 0.524 68.50 0.873 67.21
35 0.587 72.89 0.711 65.29 0.879 63.73
56 0.729 72.16 0.752 62.89 0.910 58.54
91 0.762 69.98 0.667 60.14 1.044 55.14
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Table 2  Fitting results of elongation
coefficient a b r
group 1 and group 2 —-38.43 1.411 0.9852
group 2 and group 3 -34.94 1.498 0.9915
group 1 and group 3 -88.98 2.064 0.9547
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Table 3 Monthly mean temperature of Nanhai depot

month mean temperature/°C
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Fig.3 Curve of monthly mean temperature of Nanhai depot
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Table 4 Mechanical properties of propellant

time/a 6.5 9 10 12
£nl% 32.22 27.54 23.3 18.37
o, /MPa 0.83 0.76 0.75 0.79

Note: enviroment temperature is 20 °C and tensile rate is 100 mm « min~'.
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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
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Correlation between Alternating Temperature Accelerated Aging and Real World Storage of HTPB Propellant

DING Biao, ZHANG Xu-dong, LIU Zhu-qing, LI Gao-chun

( Department of Airborne Vehicle Engineering ,Naval Aeronautical and Astronautical University, Yantai 264001, China)

Abstract: Alternating temperature accelerated aging test was designed to ensure that accelerated aging could preferably simulate
real world storage of HTPB propellant. Aging test was designed in the temperature range from —10 °C to 60 °C at three different
rate of change(10 °C/12 h,20 °C/12 h,30 °C/12 h). Mechanical properties of HTPB propellant aged for three different periods
were measured and analyzed. The correlation between accelerated aging and real world storage was analyzed in terms of elongation.
Results show that the tensile strength increased and the elongation decreased after accelerated aging,showing the same trend of real
world storage. The mechanical properties of HTPB propellant is strongly influenced by the rate of temperature change,and alterna-
ting temperature accelerated aging test is consistent well with real world storage.

Key words: solid mechanics; HTPB propellant; alternating temperature; real world storage; correlation; elongation

CLC number: T)55; V512; O34 Document code: A DOI: 10.3969/j. issn. 1006-9941.2011.01.012

;[g&ﬁ'k&'k&é’kﬁeﬁey\é

FiRE - MEE - EmE K

s s 28 o8 o o e

FZREFREHANRERARTFITRME B (FE—5)

FZRERBHALLATHAFTSUT2011 £S5 AEBZ(BENZRR L) BT, AL W EMK
TVEEKEH#ANLZABEAARFTCES  MABAKERD A MR N+ Z &

SWEM: BREHANLLBAFTARHARSRET |

—. fEX3EH

(1) BhREHAMNLLBEATFRIERE LR R

(2) EfhEHART SHFEALEM B L 2K

(3) EREHALL2ERR T EEHMNAFEA

(4) BREHANTL2EREENRGELTEA

(5) ElREHALL2ETFE FNT E

(6) EREHABERET ERLLERTKA

(7) B 3K T R ERAR

(8) BRI A L2 MEMKEAK

Z.\ EX#E AT E

2011 4£2 F 28 H

= EKEAFR

BZA.F@mEm 0710 -3219099(0) 13669001170
BMEW 0710 -3219202(0) 0710 -3219111(F) 13085288582 zxbh73525@ sina. com
Z #0710 -3219010(0) 13487151431 aqjsyth@ 163. com

WM. Wk E AT 156 1= 4 ,441003

LR I b B g 4 | % A BORAT R S
2010 4 10 A 12 H

Chinese Journal of Energetic Materials, Vol. 19, No. 1, 2011 (50 —54) A fe A A www. energetic-materials. org. cn



