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Table 1 Contrastive results of five kinds of penetrators

Penetrator Diameter of the W Mass of bullet/ Penetration

No. fiber/mm g Velocity/m s™ depth/mm Diameter of crater/mm Remark
1 W fiber-free 115 1247 48 18
2 W fiber-free 114 1447 55 19
3 W fiber-free 115 1604 58 19
4 W fiber-free 114 1443 — - Miss
5 0.3 113 1426 60 — Splitting
6 0.3 112 1560 60 17
7 0.3 113 1523 63 17
8 0.3 114 1413 53 20
9 0.5 112 1435 52 16
10 0.5 113 1612.5 52 16
11 0.7 112 1475 54 19
12 0.7 113 1361.5 64 16
13 0.7 111 1641 — — Miss
14 0.7 111 1671 - - Miss
15 1.0 111 1480 52 18
16 1.0 111 959 50 15
17 1.0 111 1173 48 —
18 1.0 111 1253 — — Miss
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Fig.1 Pictures of crater cross-section of 93W: (a) v=1270 m/s 4], Fig.3 Pictures of crater cross-section of @ 0.5 mm of W fiber/Zr
(b) v=1247 m/s, (c) v=1447 m/s, and (d) v=1604 m/s based BMG composite: (a) v=1270 m/s™™, (b) v=1435 m/s,

and (c) v=1612 m/s
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Fig.2 Pictures of crater cross-section of @ 0.3 mm of W fiber/Zr Fig.4 Pictures of crater cross-section of @ 0.7 mm of W fiber/Zr
based BMG composite: (a) v=1270 m/si™, (b) v=1426 m/s, based BMG composite: (a) v=1270 m/s™™, (b) v=1475 mis,
(c) v=1560 m/s, and (d) v=1523 m/s and (c) v=1361 m/s
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Fig.5 Pictures of crater cross-section of 1.0 mm of W fiber/Zr

based BMG composite: (a) v=1270 m/si™, (b) v=1480 m/s,

(c) v=959 m/s, and (d) v=1173 m/s
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Fig.6 Penetration depth-velocity of five kinds of penetrators
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Fig.7 Diameter of crater: (a) 93 W, v=1447 m/s, (b) @ 0.7 mm W
fiber/BMG, v=1361 m/s, and (c) @ 0.3 mm W fiber/BMG,
v=1523 m/s
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Fig.8 Schematic diagram of cavity expansion theory™?
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Fig.10 Crater and bulge in a steel target impacted by a steel
rod*?
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Fig.11 Pictures of penetrator residual © and the bottom of the
crater of W fiber/Zr based BMG composite containing @
0.7 mm W fiber
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(a) longitudinal section and (b) cross section
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Effect of Impact Velocity and Diameter of Tungsten Fiber on Penetration Ability of
Ws/Zr-based Metallic Glass Composite Penetrator

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

Abstract: Wi¢/Zr-based metallic glass composites containing four kinds of tungsten fiber with different diameters were prepared.
Penetration experiments were taken to perforate homogeneous armor steel at velocity from 1000 m/s to 1600 m/s. The results demonstrate
that both the diameters of the tungsten fiber and the impact velocity are critical parameters for penetration ability. Firstly, the crater
diameter of Wy/Zr-based metallic glass composites is more than 10% smaller than that of tungsten, which illustrates that the W¢/Zr-based
metallic glass composite keeps self-sharpening during the penetration process. Next, the failure mechanism of W/Zr-based metallic glass
composite changes from adiabatic shear failure to the tungsten fiber buckling and back-flow due to the impact velocity increasing. The
smaller the diameter of tungsten fiber is, the more stable the penetration process would be, because the stability of penetration is affected
by the diameter of the tungsten fiber.

Key words: Ws/Zr-based metallic glass composite; diameter of tungsten fiber; self-sharpening; impact velocity; failure mechanism
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