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Fig.4 Microstructure diagram (a) and surface elements (b) and (c), distribution diagram of line elements (d) and (e) of 4TB composite
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Table 2The average friction coefficient of TC4 and 4TB composites

at different temperatures

Alloy RT 200°C 400°C
TC4 0.674 0.557 0.511
4TB 0.596 0.539 0.462
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Table 3Wear data of TC4 and 4TB composites at different

temperatures
Point T (?t% B(at%) O(at%)  Al(at%)  V(at%)
1 83.28 / / 12.00 4.72
2 33.43 / 50.84 13.11 2.62
3 87.13 / / 791 4.96
4 36.63 / 54.43 7.01 1.92
5 17.24 33.78 43.09 5.90 /
6 83.87 6.01 10.12 / /
7 32.32 16.69 48.67 2.32 /
8 40.53 2.76 56.71 / /
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R RN ARRUE IR . MR =4I ER S, =i
T TCA BERIEAIEW AN, HyArEsm IR,
W2 3 Fn, ST AR A 14.84>10" mm*/(N-m),
BEIRBEE N 1.28 mm, PEJRIAE AN 38.18 um. 52 H%T,
iR T ATB SEMEHESR/N, BEIRTEEE N 0.98 mm, B
JRIRIE N 29.07 um, A RN 5.9410™ mm*/(N-m).
FiR T 4TB MAFBHREILT TC4 &4, BIRTEEMR
FEXE RN SR 400°CHE, TC4 &4 AF S
N 8.75%10" mmY(N-m), BEJRTEE N 1.05 mm, BEJRIR
FEN 3455 um; 4TB EAMEIIARBERE N 1930
mm%(N'm), BEJRTEE N 0.79 mm, EEJRIRRE A 19.07 um.
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Fig.11 2D and 3D morphology and depth of wear marks of TC4 and 4TB composites at different temperatures
(a)TC4,RT;(b)4TB,RT;(c)TC4,400°C;(d)4TB,400°C
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Preparation and study of high strength and wear-resistant titanium alloys with
"hard core-strong interface' at moderate temperature

LiJuan', LiuChang', Wang Lu', LiDongting’, Zhou Liyu', Liu Ying"

(1.College of Materials Science and Engineering, Sichuan University, Sichuan 610000, China)
Abstract:In order to improve the hardness and wear resistance of titanium (Ti), in this paper, it is proposed to introduce TiB; hard phase into pure
titanium (Ti), accurately control the reaction process of the two based on the discharge plasma sintering (SPS) technology, and construct a
TiB,-TiB-Ti "hard-core-strong-interface” structure in Ti matrix that inherits the diffusion path of B elements. Finally, at 40% TiB addition, a high
hardness of 863.5 HVs at room temperature and 720.9 HV5 at 400°C in the middle and high temperatures is obtained, which makes its friction
performance better than that of commercial TC4 high-temperature titanium alloys under the same friction conditions in the temperature range from
room temperature to 400°C. At the same time, thanks to its excellent bonding interface, the alloy also exhibits unique high-temperature and
high-toughness properties, maintaining a high compressive strength of 1120 MPa and compression of more than 10% at 400°C. The design concept
of this study is inspirational and useful. The design idea of this study is inspiring and universal, which is expected to provide a new method for the
research and development of new medium-high-temperature and high-toughness wear-resistant titanium alloys, and to promote the application of
related materials in aerospace field.

Keywords:TiB,; Microstructure; High temperature hardness; Tribological properties
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