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Table 1 EDS analysis results of TiB,/Ti composites of selected

areas in Fig.4a

Point Ti content/at% B content/at% Phase
1 100.00 0.00 Ti
2 33.24 66.76 TiB,
3 51.96 48.04 TiB
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Alloy RT 200 °C 400 °C
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4TB 0.596 0.539 0.462
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Fig.10 Wear surface morphologies of TC4 and 4TB composites at different temperatures

3 El0PAFEFFCALER EDS SH4ER
Table 3 EDS analysis results of different marked points in Fig.10

(at%)

Point Ti B (0] Al v
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 - -

OB R AR T A BESR R TR 1 1 S P T LA 2
T NI FRARRE S R 8. 45 Evl i, HiR T 4TB E&a4
) EE LR B R B 45, 400 °C TR Y EEE LA
SN PERLIE B, A B RO A B 45

THH SR U MORE 0 A RS 5 R /)N, 3R B R i
PR R 40T B 11 R TC4 AL 4TB B & A RHEAS A iR
FEN 5 ALO, W %8 BRO0 B S5 1) = 48 B 1% 0% 3 K B IR IR
FE G, THEAS BRI AR AR B 4 2 . AR 48 = 4E BE
S E], =i~ TC4 B R AW B A, A
VAR T 2 BRI RS, W3 4 BT, IR R AR EE B
HKOAN 14.84x10* mm’- (N-m)™", BE JH %% % A 1.28 mm, B&
JRIR BN 38.18 um. 52 AHXF, =i~ 4TB & &4k
PRI/, B IR 55 5 0.98 mm, BEJRVARSE 9 29.07 pm, 14
FUEE 451 % 9 5.94x10* mm’- (N-m)"' . % & F 4TB 14
TR K T TC4 & 4, B IR 58 5 A0 IR B2 35 BT ik
AN o 4R BEAE N 400 C I, TCA & & AR B BE 45 R A
8.75x10™* mm’- (N-m)™", B& JiE %5 £ 4 1.05 mm, & Ji IR i
N 3455 um; 4TB & & M B 0 4k BB 4 R A
1.93x10* mm*- (N-m)™", B JR 58 5 4 0.79 mm , B IR A JE
919.07 pm. 7E 400 C T~ , 4TB 44 F7 B 451 % B B A%
T TC4 & 4, HEE IR % 5 5 7% 0 5 /N, 0X 3R W
4TB & &R B 2L T TC4 & 4 .

F4 TEIRET TC4,4TB £ &+ 1A EIR R
Table 4 Wear data of TC4 and 4TB composites at different temperatures

Temperature/°C Alloy Volumetric wear rate/x10™ mm®-(N-m)" Wear scar width/mm Wear scar depth/um
55 TC4 14.84 1.28 38.18
4TB 5.94 0.98 29.07
TC4 8.75 1.05 34.55
400
4TB 1.93 0.79 19.07
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Fig.11 2D (a—d) and 3D (a,—d,) morphologies and depth of wear marks (a,—d,) of TC4 (a, ¢, a,, ¢, a,, ¢,) and 4TB (b, d, b, d,, b,, d,) composites

at RT (a-b, a,-b,, a,-b,) and 400 °C (c—d, ¢ —d,, c,—d,)
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A 35 863.5 HV,, 470 & 5 & 7] 7% 1980 MPa , Wi ¢ ) 1%
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Preparation and Study of High-Strength and Wear-Resistant Titanium Alloys
with “Hard Core-Strong Interface” at Moderate Temperature

Li Juan, Liu Chang, Wang Lu, Li Dongting, Zhou Liyu, Liu Ying
(College of Materials Science and Engineering, Sichuan University, Chengdu 610064, China)

Abstract: To improve the hardness and wear resistance of titanium (Ti), it is proposed to introduce TiB, hard phase into pure Ti to accurately
control the reaction process of the two components based on the discharge plasma sintering (SPS) technique, and to construct a TiB,-TiB-Ti “hard-
core-strong-interface” structure in Ti matrix that inherits the diffusion path of B element. Finally, a high hardness of 863.5 HV, at room
temperature and 720.9 HV, at 400 °C is obtained with the addition of 40% TiB,, 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 strain of about 11.7% at 400 °C. 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.

Key words: TiB,; microstructure; high-temperature hardness; tribological properties
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