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Abstract

The Ta-W refratory alloy was used as the research subject. The Ta-W EFP shaped charge liners
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were successfully prepared by the technological process (powder metallurgy - electron beam
melting - hot forging - vacuum heat treatment - die forging - vacuum heat treatment - finishing).
The effect of vacuum heat treatment temperature on the mechanical properties and microstruc-
ture was studied for the bar before die forging and the liner after die forging. The optimized heat
treatment parameters were obtained by microstructure observation and hardness test. The re-
sults show that the prepared shaped charge liners have higher mechanical properties with fine
equiaxed grains and exhibit small difference of grain size between circumferential and central re-
gion. The target penetration test shows that the Ta-W EFP liner can form spherical projectile with
good shape, stable flight and low velocity drop, which has high penetration performance.
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Figure 1. Process flow chart of Ta-W alloy EFP liner
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Figure 2. Microstructures of Ta-W alloy ingot
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Figure 3. Microstructure and grain size distribution of Ta-W alloy forged bar under different heat treatment temperatures
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Figure 4. Ta-W alloy EFP liners after forging
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Table 1. Hardness of Ta-W samples after vacuum heat treatment at different temperatures
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Figure 5. Relation between annealing temperature and hardness
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Figure 6. Microstructures of Ta-W alloy liner after annealing treatment at 1320°C for 1 h
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Table 2. Mechanical properties of Ta-W alloy liners
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Figure 7. Target damage of EFP liner
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Figure 8. Typical hole pattern of EFP liner
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