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Fig.4 SEM image (a,) and EDS element mappings (a,—a,) and schematic diagram of mixing process (b) for W/B mixed powder
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Fig.12 Microstructures of W,B powder synthesised by reaction with mechanical activation for 20 h: (a) HRTEM image and (b) SEAD pattern
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Reactive Synthesis of W,B Alloy Powder Based on Mechanical Activation

Huang Wei, Li Jun, Liu Ying
(College of Materials Science and Engineering, Sichuan University, Chengdu 610065, China)

Abstract: Using high-purity tungsten powder and amorphous boron powder as raw materials, high-purity W,B alloy powder was efficiently
synthesized at low temperatures by mechanical activation combined with reactive synthesis. The effects of mechanical activation time on the
morphology, particle size distribution, and specific surface area of the powders were investigated, and the relationship among phase composition,
synthesis temperature, and reaction mechanism was elucidated. The results indicate that mechanical activation can effectively refine the particles,
and the surface area and dislocation density of the powder increase with the prolongation of the mechanical activation time. The content of the
W,B phase in the reaction-synthesized powder increases as the mechanical activation time increases. After 20 h of mechanical activation, the true
density of the reaction-synthesized powder reaches 17.01 g/cm’, with the W,B phase content of 96wt%. This powder contains 23wt% more W,B
phase compared to the powder without the mechanical activation reaction. During the reactive synthesis, the B atoms diffuse into the W matrix,
resulting in the formation of the low-density WB phase. Mechanical activation introduces a significant number of dislocation defects, which
creates a channel for atom diffusion and accelerates the transformation from the WB phase to the W,B phase.

Key words: W,B; mechanical activation; diffusion dynamics; phase content
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