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Fig.1 Cross-section of 80% (volume fraction) W fiber/Zr based

BMG composite
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Fig.2 Picture of cross-section of 1# (composite, v=1383.4 m/s)
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Fig.3 Picture of cross-section of 3# (composite, v=1507.5 m/s)
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Fig.4 Picture of cross-section of 7# (composite, v=1634.8 m/s)
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Fig.5 Picture of cross-section of 2# (93W, v=1459.9 m/s)
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Fig.6 Picture of cross-section of 4# (93W, v=1542.4 m/s)
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Fig.7 Pictures of front (a) and cross-section (b) of 1#
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Fig.8 Picture of penetrator residual
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Fig.9 Picture of cross-section of penetrated 100 mm 30CrMnMo

steel plate at velocity 1542 m/s
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Fig.10 SEM image of 4# (93W) residual in Fig.6
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Fig.11 SEM micrographs of 1# (composite) residual penetrator

in Fig.2: (a) side of plate and (b) front of plate
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Fig.12 Relation curves of kinetic energy and penetration

depth of both projectiles
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Fig.13 Cross section (a) and longitudinal section (b) of the

composite material penetrator penetrating steel target
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BMG and W
Parameter Value
Melt temperature of amorphous/K 948
Melt temperature of W/K 3573
Heat conductivity of amorphous/W {m K)* 8.15 (473 K)
Heat conductivity of W/W {m K)™ 79 (478 K)
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An Experimental Study on Perforation Behavior of Pole Penetrator Prepared
from We/Zr-Based Bulk Metallic Glass Matrix Composite

Du Zhonghua', Du Chengxin', Zhu Zhengwang?, Xia Longxiang*
(1. Nanjing University of Science and Technology, Nanjing 210094, China)
(2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: An experimental study was conducted for W/Zr3sTi;7Cu105C012Bez25 composite pole penetrators perforating 30CrMnMo steel
plates at velocities between 1300 m/s and 1700 m/s, and the penetrators were compared with the tungsten alloy pole penetrators. It is
found that the penetration characteristics of the composites are different from those of the tungsten alloy and the depleted uranium alloy.
Firstly, under the high velocity penetration, the composites have the phenomena of the amorphous alloy gasification, the tungsten fiber
outside of the penetrator buckling and fracture, and the backflow of part of tungsten fiber during the penetration process, so the penetrator
keeps self-sharpening, and the penetration is deeper than that of the tungsten alloy. Secondly, because of the amorphous gasification, the
tungsten fiber outside dynamic buckling and splitting occur, the stiffness of the penetrator declines, and the penetration bifurcates, so the
resistance of the plate is asymmetric, and the ballistic bending appears, which reduce the depth of the penetration. Meanwhile, the
backflow of tungsten fiber gashes the sidewall of ballistic, and then the high pressure gas from the amorphous gasification impacts the
scratch, which will produce the perfoliate cracks, so it is beneficial to the second damage.

Key words: tungsten fiber; Zr-based amorphous composites; high velocity penetration; self-sharpening
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