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Fig. 1
image(b) of sintered Ti-TiBw composites

Metallographical microstructure(a) and SEM
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Fig. 2 XRD patterns of sintered and quenched Ti-TiBw
composites
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B3 fRif 5 min. 60 min VK5 Ti-TiBw & &M R 2 HZH 2
Fig. 3 Microstructures of Ti-TiBw composites after quenching treatment: (a) 1100 C, 5 min; (a’) 1100 ‘C, 60 min;
(b) 1200 C, 5 min; (b") 1200 ‘C, 60 min; (c) 1300 C, 5 min; (¢’) 1300 C, 60 min; (d) 1400 C, 5 min; (d') 1400 C, 60 min
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Table 1 Length, diameter and aspect ratio of Ti-TiBw
composites after quenching

6/°C Length/um  Diameter/um  Aspect ratio

1100 34.7344 2.3058 14.5590

1200 40.8405 3.8356 10.4203

1300 41.4656 3.9512 10.5515

1400 45.5870 4.1702 11.5770
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Fig. 4 Microstructures of Ti-TiBw composites at different annealing temperatures: (a)1100 ‘C; (b) 1200 C; (c) 1300 C;

(d) 1400 C
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Bl 6 AFIR IR K Ti-TiB & & M R I D50

Fig. 6 Fracture morphologies of Ti-TiB composites at different annealing temperatures: (a) As-sintered;(b) 1100 C; (c)
1200 °C; (d) 1300 C; (e) 1400 C; (f) Magnified area shown in (e)
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Fig. 7 In-situ observations of microstructures of sintered Ti-TiBw composites: (a)1000 C; (b) 1100 C; (c) 1200 C;

(d) 1300 °C; (e) 1400 °C; (f) 1500 C
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Fig. 8 TEM image(a) of sintered sample and high-resolution TEM images((b), (c), (d)) of TiBw: (a) Sintered sample;
(b) TiBw-Ti interface; (c) TiBw; (d) Lattice-fringe separations calculated in zone 4 and B of (c)
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Fig. 9 Illustration of coarsening mechanism of TiBw
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3 ZEip

1) @it SPSTA 1000 CHedk 4% Ti-TiBw &
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RN TiBw LAk . TiBw IRLAL 32 8 R A fE THR S
FErr, AR N 1200 C.
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B 7E Ti H [ #UA B £E TiBw FH 9 . B7E Ti
(4 B M Ostwald ZALHLE, R B4 FE 3143 B 5
T R MANSE TiBw J& Bl 344 1) RS TiBw J F
P EOFIR FETiBw R AL, TiBw 1T R
R, BRI .

4) 1B K3 Ti-TiBw & & AR R W 207 A i
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Ti matrix

TiBw J= § [ L™ 4, i Al R P47 T 8 7 1
TiBw e 2 1 A7 %3 AR Bk (1 -
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Study on coarsening mechanism of TiBw in
in-situ Ti-TiBw composites

WEI Nan-nan', LI Shu-feng' 2, ZHANG Min', PAN Deng', LIU Lei', ZHANG Xin"?,
LI Bo"? ZHOU Sheng-yin"?

(1. School of Materials Science and Engineering, Xi'an University of Technology, Xi'an 710048, China;
2. Xi'an Key Laboratory of Advanced Powder Metallurgy Technology and New Materials, Xi'an 710048, China)

Abstract: The in-situ autogenerated Ti-TiBw composites were prepared by spark plasma sintering using pure Ti
powder and TiB, powder as raw materials. The effect of heat treatment conditions on the microstructure evolution
and mechanical properties of Ti-TiBw composites were systematically studied. The results show that Ti-TiBw
composites are synthesized in situ after sintering Ti and TiB, at 1000 C. TiBw is mainly distributed in clusters at
the primary particle boundary of the matrix, and a small amount of TiBw is distributed in the grain boundary and
ingrain. The heat treatment results show that temperature is the dominant factor for TiBw coarsening, and TiBw
coarsening occurs in the heating stage, and the coarsening temperature is 1200 ‘C . The coarsening behavior
follows the Ostwald ripening mechanism: To reduce the free energy of the system, solute B atoms diffused and
deposited around small-size TiBw to large-size TiBw, reducing the amount of TiBw and weakening the degree of
cleavage to the matrix, thus improving the ductility of the material.

Key words: Ti-TiBw composite material; heat treatment; microstructure; Ostwald ripening; mechanical properties
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