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Table 3 The values of plane mean normal stress for the specimen

e=5% e=10%

7. /MPa 7, /MPa 8/ % 7,/ MPa Q .. /MPa 7, /MPa 8/ % 7, /MPa Q
A -0.90729 -0.94118 3.7 0.00426 217.18 -1.55339 -1.57142 1.2 0.00876 178.32
B -0.93495 —0.94608 1.2 0.00567 166.02 -1.75097 -1.78023 1.7 0.01066 165.65
c —-0.93003 —-0.93905 1.0 0.00656 142.36 -1.74681 -1.77796 1.8 0.01411 124.92
D -0.91304 -0.92519 1.3 0.02005 45.85 =1.74823 -1.77983 1.8 0.05743 30.72
E -0.95780 —-0.97061 1.3 0.02216 43.51 =1.75743 =1.78020 1.3 0.05841 30.29
F -0.92844 -0.93042 0.2 0.03491 26.63 =1.75545 =1.78331 1.6 0.07018 25.21
G —-0.91500 -0.92511 1.1 0.04577 20.10 =1.74716 =1.75823 0.6 0.09018 19.44
H -0.90672 -0.91663 1.1 0.05686 16.03 -1.61638 =1.60661 0.6 0.10147 15.88

Note: o ,o .0, is the normal stress in the x-axes, y-axes and z-axes of Mises equivalent stress, respectively. Q is the proportional coefficient, which is used to

xx* @y

measure the relative magnitude between the stress in the non-loading direction and the stress in the biaxial compression direction. The larger Q is, the closer

o, is to zero. In addition,, its expression is Q = 1/2 % lo  + & I/,
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Design of Biaxial Compression Specimen for HTPB Composite Solid Propellant under Dynamic Loading

GENG Ting-jing', QIANG Hong-fu', WANG Zhe-jun', WANG Xue-ren', YUE Chun-guo', WANG lJia-xiang',
ZHOU Cheng-zhe*'
(1. 206 Staff room , Xi'an High-Tech Institute, Xi'an 710025, China; 2. Xi'an Aerospace Chemical Propulsion Co. Ltd, Xi'an 710025, China)

Abstract: To study the biaxial compressive mechanical properties of solid propellantn, it is necessary to determine the optimal
propellant specimen configuration. This configuration should be compatible with the testing machine and test fixture and meetthe
requirements of biaxial deformation characteristics. Based on the finite element numerical simulation calculation, the deforma-
tion stress contour of the three-component HTPB composite solid propellant specimens with eight different configurations under
biaxial compression loading were obtained. Moreover, the optimal propellant specimen configuration was verified by conduct-
ing the dynamic biaxial compressive mechanical properties test on the corresponding specimen. Results show that the stress con-
tour of all specimens under small deformation (strain within 10%) is uniform overall. However, the requirement of the plane
stress does not meet during deformation of the specimens with an aspect ratio greater than 1. Furthermore, the average value of
plane stress, dispersion of plane stress, the whole stress stability factor and the stress concentration factor were selected as the
optimizing objective function of the propellant specimen configuration. The contrastive analysis shows that the optimal configura-
tion is a 25 mm cube. Finally, the validity of the above determinated optimal configuration was verified by analyzing the charac-
teristics of stress-strain curves of the propellant specimens obtained under dynamic biaxial compressive loading condition

Key words: solid propellant;biaxial compression;specimen configuration;finite element; mechanical properties test
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