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Fig.1 Working state of high-speed laser cladding and samples after cladding
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Fig.2 Cross-section morphology of Inconel 625 coating under high-speed laser cladding
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Fig.3 Microstructure of HSLC-3 (scanning speed 40 m/min) coating
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Table 2 Corrosion potential and corrosion current density of coatings and 300M steel substrate
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Research on Microstructure and Mechanical Properties of Wire Arc Additive
Manufactured Aluminum-Lithium Alloy

ZHANG Ruize', XIE Yong', LUO Zhiwei', YAN Zhenyu', LI Ruiging’, JIANG Ripeng’, LI Anging’
(1. Capital Aerospace Machinery Co., Ltd., Beijing 100076, China;
2. South Central University, Changsha 410000, China)

[ABSTRACT] Lithium aluminum (Al-Li) alloy is a new-generation lightweight alloy material used in aerospace
applications. In this study, arc additive manufacturing was used to fabricate aluminum—lithium—silicon alloy. A comparison
was made between the microstructure and mechanical properties of the alloy in the as-deposited sample and the T6 heat-
treated sample. The experimental results show that the average size of the o—Al phase in the single-pass thin-walled
deposited aluminum-lithium-silicon alloy was approximately 21.2 um. SEM and XRD results revealed the presence of a
large amount of micrometer-scale eutectic Si phase and eutectic phases containing Cu and Li in the microstructure. After
T6 heat treatment, the coarse Al,Cu phase and some eutectic silicon structures gradually dissolved into the matrix. The
hardness of the additive sample increased from 96HV to 138HYV, representing a relative increase of 43.8%. The tensile
strength in the 0°, 45°, and 90° directions was 402 MPa, 350 MPa, and 330 MPa, respectively. The as-deposited samples
exhibited tensile strengths of 160 MPa, 134 MPa, and 142 MPa in three directions, whereas the T6 heat-treated samples
showed significantly improved mechanical properties.

Keywords: Wire arc additive manufacture; Al-Li alloys; Microstructure; Mechanical properties; Tensile strength
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Microstructure Characteristics and Properties of Inconel 625 Coating
Prepared by High-Speed Laser Deposition

YANG Jiaoxi', YANG Jianfeng', BAI Bing', LIU Qi*™*, LI Huaixue™>*

(1. Beijing University of Technology, Beijing 100124, China;
2. Science and Technology on Power Beam Processes Laboratory, AVIC Manufacturing Technology Institute,
Beijing 100024, China;
3. Beijing Key Laboratory of High Power Beam Additive Manufacturing Technology and Equipment, AVIC Manufacturing
Technology Institute, Beijing 100024, China;
4. Aeronautical Key Laboratory for Additive Manufacturing Technologies, AVIC Manufacturing Technology Institute,
Beijing 100024, China)

[ABSTRACT] The high-speed laser deposition process can improve the corrosion problem of conventional cladding
coatings. In order to study the effect of scanning speed on the microstructure and properties of cladding coatings, Inconel
625 coatings were prepared on 300M steel substrate with different laser scanning speed. The microstructure, phase
composition, hardness and corrosion resistance of the coatings prepared at 40 m/min and 70 m/min were analyzed. The
results show that the metallurgical morphology of Ni-based alloy coating prepared at different scanning speed is mainly
cellular and columnar, and the phase composition is mainly composed of Y-Ni solid solution and Fe;Ni,. The hardness of
high-speed laser cladding layer increases with the increase of line scanning speed, the corrosion potential increases and the
corrosion current density decreases gradually. With the increase of scanning rate, the uniformity of the coating is improved,
and the dilution ratio, grain size and heat input are significantly reduced, and the diffusion of interface elements is inhibited,
so the corrosion performance of the material is significantly improved.

Keywords: High-speed laser deposition; Ni-based coating; Microstructure; Metallurgical behavior; Solute trapping;
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