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Fig. 1 Schematic diagram of the structure of the Ti preform prepared by
3D printing
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Fig. 2 Macroscopic morphology of Ti/AZ31B composite
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Fig. 3 Microscopic morphology of Ti/AZ31B composite
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Fig. 5 XRD results of Ti/AZ31B composite
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Fig. 6 Friction coefficient curves of AZ31B alloy and composite
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Fig. 7 Material cross—sectional wear profile curves
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Fig. 8 AZ31B alloy wear surface
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wERE EEL 2 T3 4
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Fig. 9 Ti/AZ31B composite wear surface
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Preparation and Wear Properties of 3D Printed Ti Skeleton Reinforced
AZ31B Composites

YANG Yi"?, LI Ying—min', ZHENG Kai-hong?, LI Xin-tao®, HAN Sheng-Ii®

(1. Shenyang University of Technology, Shenyang 110027, Liaoning, China; 2. Institute of New Materials, Guangdong Academy
of Sciences, Guangdong Provincial Key Laboratory of Metal Toughening Technology and Application, Guangzhou 510650,
Guangdong, China)

Abstract:

Select laser melting (SLM) technique was used to print the porous titanium preform skeleton. The liquid
AZ31B magnesium alloy was filled into the interstitial space of the titanium preform skeleton by non-pressure
infiltration. Thus, composite materials with dense structures and good interface bonding were prepared.
The wear properties of AZ31B alloy and composites were characterized on a multifunctional friction and
wear testing machine (UTM-3). The wear morphology of the materials was observed by scanning electron
microscope (SEM) with EDS. The results show that the wear resistance of soft AZ31B alloy is poor, and the
wear mechanism is mainly abrasive wear and adhesive wear. Oxidation is associated with the wear process.
Compared with AZ31B alloy, the wear resistance of Ti/AZ31B composites is significantly improved due to the
presence of a Ti skeleton. The wear mechanism is mainly abrasive wear and adhesive wear.
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3D printing; pressureless infiltration; composite materials; frictional wear
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