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Table 1 Pictures of different kinds of penetrators

Type No. Description Mass of penetrator/g Structure of the penetrator
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Y -g S
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8
Xz
Two segments screwed into steel carrier < B e B g s
2 - 28.2 3 5 g g%
tube with no space ° £
5
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8
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8
g ) <
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g B
35




%59 W

RS Jr BRE M A 22 /B R Al S PP RL S 5 T SR T 5T

* 2361 -

50}
48t
IS
E 46}
E=]
§-44 F
= 42t
= —=—Type 1
g 401 —— Type 2
o 3gf —+—Type 3
[ —v—Type 4
& 36 ——Type5
—<—Type 6
34 v

1500 1600 1700 1800 1900 2000 2100
Velocity/m-s™

Bl1 7% 1~J7 % 6 24)-d B dh 22
Fig.1 Penetration depth-velocity of type 1 to type 6
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Fig.2 Cross-section of crater penetrated by type 4
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Fig.3 Penetration depth-velocity of type 6 and type 7
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Fig.5 Pictures of penetrator residual: (a) front and (b) side
a_ —-(v-u) (2)
dt

K6 J7% 13 iR # s El i K
Fig.6 Cross-section of crater penetrated by type 1: (a) v=1620
m/s, P=38 mm and (b) v=1780 m/s, P=45 mm
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An Experimental Study on Perforation Behavior of Segmented
Ws/Zr-Based Bulk Metallic Glass Matrix Composite

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

Abstract: In the velocity range from 1450 m/s to 2100 m/s, the penetrators prepared by Zr-based metallic glass composites with tungsten
fiber of 80% volume fraction and 0.3 mm diameter were used to perforate 30CrMnMo steel plates. Results are as follows. (i) The
penetration efficiency is influenced by properties and structure of the material, which is helpful to design the rod penetrator of composite
material. (ii) For the different structures of the penetrator, curves of penetration depth with velocity are different. The curves of the
penetrator with two segments and three segments structures are convex, and at 1750~1800 m/s and 1850 m/s they arrive to the maximums
which are both 1.7L. For the monolithic penetrator, however, the curve is asymptote, and above 1850 m/s the penetration depth approaches

to the hydrodynamic limit which is L {pp/p)*?

, about 1.5 L. (iii) According to the dynamic damage characteristics of the unidirectional
fiber reinforced composite materials, the characteristics of dynamic crack propagation and erosion velocity of impact, the optimal
segmentation is defined, and the problem in (ii) is solved, providing a reference for structure design of segment penetrators.

Key words: segment; W¢/Zr-based metallic glass composites; high velocity penetration; penetration efficiency
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