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Tab.1 Comparison of the key mechanical property on armor steel of GY4 and HY100

) Tensile strength Yield strength Elongation Area reduction
Material
(MPa) (MPa) ¢Z9) %
GY4 827 688 16.5 45
HY-100 — ~689 18 45
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Fig. 1 Experimental penetrator
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Fig. 3 Scheme of experimental layout
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Fig. 4 Structural scheme of empennage
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Fig. 5 Model of experimental penetrator
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Tab.2 Result of numerical simulation for penetrator’s pneumatic property
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Fig. 6 Cloud chart of dynamic pressure

during penetrator flight
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Tab.3 Experimental results of the penetrator impacting armor steel
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Fig. 7 High-speed photographs of penetrator impacting target
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Fig. 8 Perforation of penetrator impacting paper target
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Fig. 10 Photograph of penetrator after experiment
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Design and Penetration Performance of

a Semi-Armor-Piercing Penetrator

DUAN Jian', ZHOU Gang', TIAN Chun-yu*, MIN Tao', WANG Ke-hui', HAN Juan-ni'
(1. NorthWest Institute of Nuclear Technology, Xi’an 710024, Shanxi, China;
2. Baotou 202 Plant, Baotou 014000, Neimenggu, China)

Abstract: In order to improve the armor penetrating capacity of semi-armor-piercing penetrator, a
special semi-armor-piercing penetrator with depleted uranium was designed. Its flight stability was
analyzed based on theoretical analysis and numerical simulation. The value of stabilization storage
obtained from above two methods is basically identical, and may meet the demands of flight stability.
Armor steel target penetration impact experiments were carried out for the depleted uranium semi-
armor-piercing penetrator by using a 100mm diameter smoothbore gun. Experimental results show
that the flight of penetrator is stable and is in accord with theoretical analysis and numerical
simulation. An armor steel target made of three layer GY4 with 20mm thickness was penetrated at an
obliquity of 25 degree, and the penetrator was not damaged basically. So the depleted uranium semi-
armor-piercing penetrator has a higher penetration capacity according to after experiment analyses of
the penetrator and armor target.

Keywords: mechanics of explosion; semi-armor-piercing penetrator; numerical simulation; armor-

piercing experiment; GY4 armor steel



