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Fig. 3 Profiles of the ballistic holes of Q235 steel targets penetrated by tungsten fiber/BMG rods at different velocities
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Fig.4 Metallographic analysis on the residual rods
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Fig.5 Metallographic photos of the fringe area of the edge layer of rod head
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Fig. 6 Metallographic photos of the interface between the edge layer of rod head and the residual rod
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Fig. 7 Fracture failure modes of the rod material after penetration
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Experimental Research on Steel Target Penetration of
Long Rod Projectile Made of 80% W-fiber/Zr-based BMG
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Abstract; Within velocity range from 765m/s to 1766m/s, Q235 steel target penetration experiment of
long rod projectile made of reinforced tungsten fiber with 80% volume fraction/Zr-based bulk metallic
glass (BMG) composite material was carried out. The residual projectiles were observed and analyzed
by integrated macro-meso metallographic analysis, the failure mode of shell composite material was
studied. Penetration experiments show that when the penetration velocity is greater than 1000 m/s,
amorphous Tungsten fiber presents a head shape self-sharpening ability and displays excellent
penetration performance. Shell material deformation and damage occur mainly at the shell head edge
layer with characteristics of localization and sharpening. The edge thickness of rod head maintains
dynamic equilibrium in the whole process of high-speed penetration. Due to the amorphous matrix,
shell material is prone to shear failure and forms mass erosion by the flow, which results in self-
sharpening in the shell head edge layer.

Keywords: W-fiber/Zr-based bulk metallic glass (BMG) composite; long rod projectile; armour

piercing; self-sharpening; macro-meso analysis; metallographic analysis



