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Fig.1 SEM images of TiB on the cross section of composite coatings: (a) the upper region and (b) the bottom region
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Fig.2 EBSD analysis of composite coatings: (a) phase map of TiB (the coloured regions) and a-Ti (the grayscale regions) in composite

coatings; (b) pole figures of B27, Bf and a-Ti(1~4)
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Fig.3 TEM images of TiB/Ti-6Al-4V of the composite coatings:
(a) the distribution of TiB; (b) the bright field image of
TiB-Bf with a lot of stacking; (c) the SAED pattern of the
TiB-Bf
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Fig.4 Growth mechanism of TiB in the middle region of composite coatings: (a) solid TiB; distributed in the pool of Ti; (b) concentration

gradient of B element after solid TiB, melted; (c) TiB nucleated and growed firstly in the hypereutectic region, and made a

boron-depleted zone around it; (d) a large number of TiB grains nucleated and grew at the end of solidification process
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Fig.5 Schematic diagrams of crystal structure of TiB: (a) the

triangular prism with 6 Ti atoms and 1 B atom is the basic

unit of TiB; (b) the structure of B27; (c) the structure of Bf;

(d) the schematic diagram tubular structure of TiB by Y.S.
Tian; (e) the atomic arrangement of (010)gz7; (f) the

atomic arrangement of (001)g¢
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Formation Mechanism of the Tubular TiB in Situ Formed in TiB/Ti-6Al-4V Composite
Coatings by Laser Cladding

Li Xuegiao’, Jin Tounan®, Du Shejun?, Chang Lei?, Lin Yinghua®, Lei Yongping®
(1. Beijing University of Technology, Beijing 100124, China)
(2. Western Superconducting Technologies Co., Ltd, Xi’an 710018, China)

Abstract: The morphology, the distribution and crystallographic orientation of TiB in situ formed in TiB/Ti-6Al-4V composite coatings by
laser were observed by TEM and EBSD, in order to explore the formation mechanism of tubular TiB. The results show that TiB grains
exhibit two morphologies: rod and needle, and which are controlled by growth time and element concentration. Rod-like TiB nucleate in
the hypereutectic region, while needle-like TiB nucleate in the eutectic and hypoeutectic region. The growth of (010)g27 and (001)gs planes
would no longer be stable, when the diameter and the growth rate of TiB exceed their critical values. The growth rate in the edge region of
TiB is faster than that in the center due to the concentration of boron. TiB grains eventually form a tubular structure because boron element
is consumed by the growth of edges that further inhibits the growth of the central region. With the increase of diameter of TiB, the tubular
structure appears more frequently.
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