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Table 1 Composition and mechanical property of tungsten alloys in the experiment

Material Chemical composition/%  Density/  Elongation/ Hardness Yield strength/  Tensile strength/
W Ni Fe Others gcm® % HRC HV10/GPa MPa MPa
93w 928 42 26 0.4 17.640.15 18~26 29  2.70~3.40 600~800 910~1000
95W 946 34 16 0.4 18.140.15 14~24 30 2.75~3.50 600~800 900~1000
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Fig.1 Sketch of the experimental set-up

MR R SOk g & A e e TARR MY AU i AR
HYTYMAAE T 5 R B BRI E L, B E S s
AT L e s A e A R R R R S i A, 9BW
ALY T RS AR R, IS

B2 BRNBEFL Y BRI BAR AL

Fig.2 Characteristic of damage fragment in penetrated hole:

(a) fragment of 93W (impact velocity of 1531 m/s) and
(b) fragment of 95W (impact velocity of 1815 m/s)
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Fig.3 SEM images of remaining fragment after penetrating: (a) tungsten alloy of 93W (penetrating velocity of 1534.33 m/s),

(b) tungsten alloy of 93W (penetrating velocity of 1790.27 m/s), (c) tungsten alloy of 95W (penetrating velocity of
1502.85 m/s), and (d) tungsten alloy of 95W (penetrating velocity of 1607.97 m/s)
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Fig.4 SEM images of back crack in remaining 95W fragment (penetrating velocity: 1607.97 m/s): (a) observation

position and (b) result of observation
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Experimentation Research on Failure Behavior of Tungsten Alloy
Penetrating Low Carbon Steel Plate at High Velocity

Xu Yuxin', Han Xuguang®, Zhao Xiaoxu™?, Wang Shushan'
(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)
(2. Capital Normal University, Beijing 100048, China)

Abstract: The failure behavior and inducement mechanism of tungsten alloy fragments penetrating low carbon steel plate at high velocities
were investigated. The physical forms of 93W and 95W fragments after penetrating the low-carbon steel target at the velocities higher than
1500 m/s were obtained by ballistic gun experiments. Scanning electron microscope (SEM) was used to analyze damaged tungsten alloy
fragments after the penetration. The result shows that for low-carbon steel plate, when the penetration velocity of the tungsten alloy
fragment is higher than 1500 m/s, 93W tungsten particle is dimple-type transgranular fracture, while 95W tungsten particle is
quasi-cleavage transgranular fracture. Both 93W and 95W fragments melt partially, and the 50 pm tungsten particles melt and condense as
less than 10 um spherical particles and arrange tightly. The macro phenomenon is the penetration of the whole damaged particles.
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