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Table1l Composition of laser deposition powder (o/%)

Al-12Si powder Ti powder B4C powder
Al: Bal. Ti: Bal. B,C: Bal.
Si: 11.96 Fe: 0.014 B:0.24
Fe: 0.22 C: 0.005 B,0;: 0.21
Zn: 0.012 0:0.076 C:0.45
0:0.0188 N: 0.008 Fe: 0.15
Cu: 0.0022 H: 0.0031 -
Mn: 0.0006 - -
Mg: 0.0008 - -
Ti: 0.0016 - -

Laser beam
Mixed powder

Protective gas \

Deposited sample

Deposited substrate” 7 .
Ultrasonic
/ \ [ | ~~vibration
[ ' | ~plate

’ Working table

K1 Ao IR R

Fig.1 Schematic diagram of ultrasonic assisted laser deposition
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Fig.2 Thermodynamic analysis
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Fig.3 XRD pattern of TiC-TiB,/Al-12Si composite with (Ti+B4C)
addition of 8%

20 pm 20 pm

B4 KRE (Ti+B,C) MINER TiC-TiB/AI-12Si & & BB 24
Fig.4 Microstructures of TiC-TiB,/Al-12Si composites with different (Ti+B,C) additions: (a) 0%, (b) 2%, (c) 4%, (d) 6%, (e) 8%, and (f) 10%
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w9 A 10D BEIAFE (Ti+B,CO A
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Fig.5 SEM microstructure and EDS element mappings of (Ti+B4C) composite with (Ti+B4C) addition of 8%
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Fig.6 Microstructure and EDS element line scanning along the marked line of region A in Fig.5
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B 7 KRE (Ti+B,C) MINER) TiC-TiB/AI-12Si 5 & B B R = 4E5e B30
Fig.7 3D morphologies of wear scars of TiC-TiB2/Al-12Si composites with different (Ti+B4C) additions: (a) 0%, (b) 2%, (c) 4%, (d) 6%, (e) 8%,

and (f) 10%



12

XA IR . B IO URR JEAL TIC-TiBo/AI-12Si 473 5 & RO 2023 K BE45 BE 5 AT T 5T 4637 *

Depth/um

0 500 1000 1500 2000
Width/pum

B8 Rl (Ti+B,C) WINEN TiC-TiB/AI-12Si B A KB RE
%R
Fig.8 Cross-sectional profiles of the wear scars of TiC-TiB,/Al-12Si

composites with different (Ti+B4C) additions
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Fig.10 Hardness of TiC-TiB,/Al-12Si composites
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Fig.12 Wear morphologies of TiC-TiB,/Al-12Si composites with different (Ti+B4C) additions: (a) 0%, (b) 2%, (c) 4%, (d) 6%, (e) 8%, and (f) 10%
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Investigation on the Microstructure and Friction Wear Behavior of In-Situ
TiC-TiB,/Al-12Si Composites Fabricated by Ultrasonic Assisted Laser Deposition

Zhao Mingjuan®, Hu Yong"?, Fu Shenggi', Zhao Longzhi?, Jiao Haitao'? Liu Dejia*?, Tang Yanchuan'?
(1. School of Materials Science and Engineering, East China Jiaotong University, Nanchang 330013, China)
(2. Key Laboratory of Advanced Materials for Vehicles & Laser Additive Manufacturing of Nanchang City, East China Jiaotong University,
Nanchang 330013, China)

Abstract: In-situ TiC-TiB,/Al-12Si composites were fabricated by ultrasonic assisted laser deposition using Ti, B4C and Al-12Si powders as
precursor materials with different proportions. The phase constitution, microstructure, frictional wear behavior of the composites were analyzed by
XRD, EDS, OM, SEM, friction and wear testing machine and 3D profile measurement. The results show that the a-Al phase is refined with the
increase of Ti+B4C content, and the rod-like TiB; synthesized in-situ can act as the heterogeneous nucleation core of a-Al phase. The TiC
synthesized in-situ is a polygonal shape of 150 nm. The wear resistance of in-situ TiC-TiB,/Al-12Si composites is improved. The wear mechanism
of Al-12Si alloy without Ti+B4C addition is fatigue wear, and the wear mechanism of TiC-TiB2/Al-12Si composites changes from fatigue wear to
abrasive wear when the addition of Ti+B4C is 8wt%. When the addition of Ti+B4C is 10wt%, the wear mechanism of TiC-TiB,/Al-12Si
composites is fatigue wear.

Key words: laser deposition; in-situ synthesis; TiC-TiB5; aluminum matrix composites; friction and wear behavior
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