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TiB,-B,C-Fe3(C, B) Composite Synthesized by Plasma Heating

CUI Hong-Zhi, ZHANG Shan-Shan, WANG Xiao-Bin, HE Qing-Kun, SONG Qiang

(School of Materials Science and Engineering, Shandong University of Science and Technology, Qingdao 266590, China)

Abstract: TiB,-B,C-Fe;(C, B) composites were prepared by plasma heating synthesis with Ti, B,C and Fe powders
as raw materials. Effects of plasma current on phase composition, microstructure and hardness of the final composites
were studied. The results show that the final composites are composed of TiB,, B4C and Fe;(C, B). Because of fast
heating and cooling during the plasma heating synthesis and directional heat releasing, plate-like TiB, grains grow
along the fastest heat releasing direction. TiB, plates and white Fe;(C, B) are alternating distribution while the unre-

acted B,C grains are packed into gaps. Plasma current affects the heat which inputted into the sample in unit time.

Hence, increasing current is conducive to the growth of TiB,, but decrease the hardness of the composites.

Key words: TiB,-B,C-Fe;(C, B) composite; plasma; microstructure; reaction synthesis
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Fig. 1 Morphologies of reactant (a) Ti powders, (b) B,C
powders and (c) Fe powders
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Fig. 2 XRD patterns of products prepared at different plasma
currents
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Fig. 3 SEM images of products prepared at plasma currents of 50 A (a), 60 A (b) and 70 A (c)
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Fig. 4 SEM image of product prepared at plasma current of 70 A and the corresponding EDS analyse results
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Table 1 Hardness of the phases in the product prepared at
different plasma currents

Plasmjl [zurrent TiB, / HV B,C/HV F e;/(;,v B)
50 2684.76 2656.90 1018.15
60 2562.44 2604.84 1098.33
70 2179.36 1826.46 985.39
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Fig. 5 Schematic diagram of reaction process and micro-
structure formation by plasma heating

(a) Schematic diagram of reactant; (b) Fe, Ti melting and the decom-
position of B4C; (c) Nucleating of TiB,; (d) Directional growth of TiB,;
(e) Well growth of TiB,; (f) Precipitation of the needle-like TiB,
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Fig. 6 Different magnification SEM images of products prepared at plasma current of 70 A
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