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High Volume Fraction and Length-Diameter Ratio of TiB
Short Fiber and TiB,” Reinforce Ti-Based Alloy Composite
Coatings by Laser Synthesis in situ

Lin Yinghua Lei Yongping
(College of Materials Science and Engineering, Beijing University of Technology . Beijing 100124, China)

Abstract Preset layering powder containing Ti+ TiB,", coarse TiB," and fine TiB," are taken to prepare TiB short
fiber, with reinforcing Ti-based composite coatings on the surface of Ti6Al4V through laser synthesis in-situ .
Volume fraction and length-diameter ratio of TiB short fiber are analyzed by scan electron microscopy (SEM) and X-
ray diffraction (XRD). The results show that the coating is mainly composed of TiB short fiber and TiB,”. When Ti
+TiB," acts as a preset layer, length-diameter ratio of TiB short fiber reduces as the content of Ti increases; when
coarse TiB," acts as a preset layer, the coating is difficult to form a large volume fraction of TiB short fibers; when
fine TiB," acts as a preset layer, high volume fraction and large length-diameter ratio of TiB short fiber can be
formed in the coating. The formation mechanism is explained through microstructure evolvement rule of TiB short
fiber in the coating.
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Fig. 1 SEM images of middle region of composite coatings
with different preset thicknesses. (a) 0.8 mm; (b)
0.6 mm; (¢) 0.4 mm; (d) 0.2 mm
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Fig. 2 Macro morphology of preset thickness of 0. 8 mm
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Fig. 3 Micro-hardness results of coating of preset

thickness of 0.2 mm
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Fig. 4 SEM images of middle region of composite coatings at
different laser powers. (a) 2 kW, 6 mm/s; (b)
2.5 kW, 6 mm/s; (¢) 3 kW, 6 mm/s
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Fig.5 XRD diffraction pattern of coating by laser

power of 2.5 kW and scanning speed of 4 mm/s
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Fig. 6 Micro-hardness results of coating with laser

power of 2.5 kW and scanning speed of 6 mm/s
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Fig. 7 Modulus analysis results of coating with laser
power of 2.5 kW and scanning speed of 6 mm/s
K 8. 9 A [FHOE T AR IR R BAT Y 30 kg
TR R R A5 R . N T AL 2R 2 AR AE

BORLIC I UKL IR s IR 2R i 1 B T 4 1) 28805 T 9k )2
Ry /INIURL 55 6 2T Ak 4 2 T R AR o A H IR AR [h]
L0, T HL A B DI, AR e RS B U IR 2
Hh R UKL 5 21 4E 52 1 RE A B AR & O I B0 ROR

@

B8 WOLThEN 2 kW = #H R 6 mm/s B 2 7E &
fif by 30 kg FRIEIRAS R . (0 JEIE 15 (b) JEJE 2

Fig. 8 Micro-indentation results of coating on load 30 kg
by laser power of 2 kW and scanning speed of

6 mm/s. (a) Micro-indentation 1; (b) micro-

indentation 2
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Fig. 9 Micro-indentation results of coating on load 30 kg
by laser power of 2. 5 kW and scanning speed of
6 mm/s. (a) Micro-indentation 1; (b) micro-
indentation 2
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Fig. 10 SEM images of middle region of composite coatings
at different laser powers. (a) 2.5 kW, 6 mm/s;
(b) 3 kW, 6 mm/s; (¢) 3.5 kW, 6 mm/s
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Fig. 11 Macro morphology by laser power of
4 kW and scanning speed of 4 mm/s
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Fig. 12 SEM images of middle region of composite
coatings at different laser powers. (a) 1.9 kW,
6 mm/s; (b) 2.3 kW, 6 mm/s; (c¢) 2.7 kW,
6 mm/s; (d) 3.1 kW, 6 mm/s
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Fig. 13 Pentration depth of coating by laser power

of 4 kW and scanning speed of 4 mm/s
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Fig. 15 SEM images of middle region of composite
coatings at different laser powers. (a) 1.9 kW,
6 mm/s; (b) 2.3 kW, 6 mm/s; (¢) 2.7 kW,
6 mm/s; (d) 3.1 kW, 6 mm/s
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Fig. 16 SEM images of middle region of composite
coatings at different laser powers. (a) 2.3 kW,
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