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Ceramic balls for experiment
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Fig.2 Composite charge structure
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Tab.1 Parameters of carbon fiber shell
Y E,/ E,/ G/ X,/ X/ Y,/ Y./ S,/
(g+em™) GPa GPa GPa MPa MPa MPa MPa e MPa
1.383 109 5.6 3.4 1 835 1 356 57 179 0.258 85
22 HMERLHK
Tab.2 Parameters of the ceramic material
LURAILN IRAE p/ HAPER IR/ pup/
3 A B m T D, D,
G/GPa K,/GPa (g+em™) GPa GPa
152 1.46 3.6 0.93 0.72 0.38 0.64 6.57 130.5 0.003 0.005 0.7
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Fig.5 Movement pattern of ceramic ball
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Tab.3 Average velocity and initial velocity of

ceramic balls from experiment

BEJEL/mm EHEE/ (m-s™") W/ (m-s")
2 896 1230
4 807 1108
6 745 1023
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Deep penetration of pine board by ceramic balls
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Aging Properties of Solid-liquid Mixed Fuels Containing Aluminum

YANG Rui”, WANG Zhenghong® , WANG Boliang”™ , TIAN Shaokang”, CHENG Yuteng”, LI Shiwei”
(DSchool of Chemical Engineering, Nanjing University of Science and Technology ( Jiangsu Nanjing, 210094 )
@0Qingyang Chemical Industry Corporation ( Liaoling Liaoyang,111002)

[ ABSTRACT]

kind of solid-liquid mixed fuel containing aluminum. Heat of combustion, mechanical sensitivity, micro structure and ther-

The accelerated aging tests at 71°C were carried out in order to investigate the aging performance of a

mal stability were measured before and after aging. Results show that after 28-day aging test at 71 °C, the heat of combus-
tion decreases by 0.86% , the friction sensitivity decays from 8% to 5% , while the impact sensitivity does not change. The
gaps of the fuel become slightly smaller, but the overall bonding structure is not damaged. When the heating rate tends to
zero the decomposition initial temperature and peak temperature shift by 7.1 °C and 1.6 °C downwards, respectively. The
apparent activation energy reduces by 10.4 kJ/mol. In comparison with the fuel before aging, the performance of the aged
fuel has little change and remains a good storage performance, still meeting the requirement.

[KEY WORDS]

solid-liquid mixed fuels; aging properties; accelerated aging test
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Influence of Thickness of Carbon Fiber Shell on Initial Velocity and Capability of Ceramic Ball
HUO Yiyu", WANG Jianru” , CHEN Zhigang” , YIN Likui”, RUI Liang”, XIAO Huilang®
(DCollege of Mechatronics Engineering, North University of China ( Shanxi Taiyuan, 030051)
@)School of Mechatronics, Beijing Institute of Technology ( Beijing, 100081)

[ ABSTRACT]

warhead shell thickness on the initial velocity and performance was studied. Explosives were mixed with ceramic balls to

To control destruction lethal range and lethality of the low collateral damage warhead, the influence of

constitute a new composite charging structure. LS-DYNA software was used for numerical simulation of warhead with
different wall thicknesses. Shells with the thickness of 2, 4, 6 mm were chosen in the static explosion test. Simulation and
experimental results agree well, and the initial velocity of ceramic ball correlates with the shell thickness linear. In the
same charge structure, initial velocity, strength, and damage of ceramic balls change accordingly with different shell thick-
ness during the instantaneous detonation. The initial velocity of ceramic balls could be controlled by appropriately adjusting
the shell thickness.
[ KEY WORDS]

carbon fiber shell; initial velocity of ceramic ball; warhead ;low collateral demage warhead



