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Fig. 1 XRD pattern of clad layer
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Fig. 2 Typical microstructure of clad layer
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Table 1 EPMA analysis results of phases of clad layer shown

in Fig. 2
Position Mole fraction/%
No. N Ti B
1 51.21 47.86 0.93
2 46.88 52.60 0.52
3 57.31 42.14 1.55
4 44.24 52.33 3.43
5 41.24 58.53 0.23
6 0.86 58.93 40.21
7 2.46 42.23 54.31
8 3.66 46.71 49.63
9 5.47 50.21 44.32
10 3.68 51.17 45.15
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Fig. 3 TEM image (a) and corresponding SADP ((b), (c)) of TiN
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Fig. 5 TEM images and corresponding SADP of TiB: (a) TEM image of TiB with longitudinal view; (b) TiB SADP of Fig. (a); (c)

TEM image of TiB with transverse view; (d) TiB SADP of Fig. (¢)
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Fig. 6 Schematic diagrams of TiB: (a) Unit cell(B27); (b)

Basic trigonal prism formed by Ti atoms around B atom
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Fig. 10  Schematic diagram of defects and dislocation
formation: (a) Defects formation in TiB; (b) Atomic structure of

dislocation view along [0 1 0] direction
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Crystallization of in-situ synthesized reinforced phase by laser cladding

LI Min"2, HUANG Jian%, ZHU Yan-yan’, LI Zhu-guo®, WU Yi-xiong?

(1. Shanghai Engineering Research Center of Power Generation Environment Protection,
Shanghai University of Electric Power, Shanghai 200090, China;
2. Shanghai Key Laboratory of Materials Laser Processing and Modification,
Shanghai Jiao Tong University, Shanghai 200240, China)

Abstracter: In-situ synthesized TiN and TiB reinforced titanium matrix composites were fabricated on surface of
Ti-3Al1-2V alloy by laser cladding. The coating were evaluated and characterized by X-ray diffractometry (XRD),
scanning electron microscopy (SEM), electron probe microanalyzer (EPMA) and transmission electron microscopy
(TEM). The results show that there are two in-situ synthesized reinforced phases in the coating TiN and TiB. The high
isotropic structure and high cooling speed of laser cladding lead to TiN with dendrite/equiaxed grains. TiB shows two
different shapes, little primary TiB shows coarse needle platelet with hollow shape, the hollow structure is not regular and
the wall thickness is different. The eutectic TiB shows fine solid needle platelet. TiB is B27 structure with lattice
constants ¢=0.628 nm, »#=0.312 nm and ¢=0.461 nm. TiB grows fast in the direction of [0 1 0]. The stacking fault is
parallel to (100) and it is accompany with the generation of dislocation.

Key words: laser cladding; in-situ synthesized reinforced phase; TiB; TiN; crystallization
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