Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2020.21.2.322
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 21, No. 2 pp. 322-327, 2020

Study on the Improving Penetration Performance
of Tungsten Heavy Alloy Penetrator by Heat Treatment
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Abstract An Armor Piercing Fin Stabilized Discarding Sabot (APFSDS), which penetrates and sabotages
the target by physical energy, consists of a general penetrator using Depleted Uranium (DU) or Tungsten
Heavy Alloy (THA) but THA is preferable because of manufacturing and environmental issues. On a THA
penetrator, the penetration performance is determined mainly by self-sharpening depending on the
hardness and toughness of materials. In particular, the tensile strength and impact strength work as key
factors. The correlation coefficient for the penetration performance of the tensile strength was 0.721 and
the impact strength was -0.599. The improved penetration performance by additional heat treatment was
proven experimentally. Therefore, maintaining elongation over 9 % and tensile strength over 123 kg/mm?
is desirable, and the impact strength should be less than 6.8 kg'm/cm® for good penetration

performance.
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Fig. 1. Armor Piercing Fin Stabilized Discarding Sabot
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Table 1. Specifications of Materials

Materials Particle Size Manufacturer
W-Powder 2.5 m (Avg) TaeguTec
Fe-Powder 5.0 im (Avg.) BASF
Ni-Powder 2.5 m (Avg.) BASF
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Table 2. Mechanical Properties and Relative Effective
Range of Each Samples

Group| H TS E IS CYS C RER
A 417 11249 | 9.1 60 | 1339 539 | 1118
B 417 | 1257 | 9.0 63 | 1322 | 548 | 121.1
C 41.0 | 1249 | 10.1 6.1 1358 | 56.5 | 116.1
D 414 | 1238 | 938 6.8 | 1275 | 55.2 | 100.0
E 411 | 123.0 | 638 6.1 1329 | 549 | 93.6
F 41.8 | 1266 | 74 65 | 1284 | 563 | 859
G 410 | 1248 | 7.8 83 | 1355 | 553 | 77.2
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