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Experimental Study on Velocity Attenuation Law of High-velocity
Tungsten Alloy Fragments
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Abstract: To study the influence of fragment shape ,mass and other factors on the velocity attenuation law
of prefabricated fragments in the flight process, the flying velocity test was conducted on spherical
fragments, cuboid fragments and cuboid fragments recycled from static explosion tests using 25 mm
ballistic-gun. Among them ,the diameters of the spherical fragments are 7 mm and 8 mm respectively, and
the masses are 3.9 g and 4.7 g respectively ; the size of the cuboid fragment is 8§ mmXx8 mmx7.05 mm , and
the mass is 7.94 g. Using Doppler radar velocity-measurement technology , the real-time velocity data of
fragments during flight were measured,and the variation law of fragment velocity with time was analyzed.
The variation law of fragment velocity with displacement was obtained by numerical analysis method.
Finally, the fragment velocity-attenuation-coefficient, the relationship between the velocity attenuation

coefficient of spherical and cuboid fragments and the Mach number ( Ma ) were obtained through data
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fitting. For spherical fragments, the velocity attenuation coefficient shows a decreasing trend with the

increase of fragment radius. The velocity attenuation coefficients of 8mm spherical fragments were

compared with that of 8 mmX8 mmx7.05 mm cuboid fragments. The result shows that the masses of the

two types of fragments are significantly different,but the average velocity-attenuation-coefficients are close.

Within the initial velocity range of 1 300—2 100 m/s, compared to cuboid regular fragments,the average

velocity-attenuation-coefficient of cuboid fragments recovered from static explosion experiments is larger,

indicating that they experience greater air resistance and faster velocity attenuation during flight in the air.

The shape of the cuboid fragments recycled from the static explosion test is closer to that of fragments

generated after the actual warhead explosion,and the test result has greater reference value for the design

and power evaluation of the warhead.

Key words: high-velocity fragment ; radar measurement velocity ; attenuation coefficient ; fragment shape ;

air resistance
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Fig.1 Layout of velocity measurement test
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Fig. 2 Four types of experimental fragments
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Table 1 Fragment parameters
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Fig. 3 Velocity-time curve of fragments
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Fig. 4 Velocity-displacement curve of fragments
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