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Research progress of laser additive repair technology for

military aircraft metal parts

XU Jinjun, ZHANG Hao, GAO Dexi, ZHAN Yang, JIANG Mang, GAO Kun, ZENG Quansheng*

(Hunan Aircraft Maintenance Engineering Technology Research Center, Changsha 410124, China )

Abstract: Laser additive repair technology is suitable to repair the metal parts of military aircraft. It is an important thrust to
prolong the flight service life and improve the ability of independent maintenance. This paper introduced the characteristics of laser
additive repair technologies such as selective laser melting forming, laser direct deposition forming, laser cladding and laser arc
composite additive manufacturing. The common types of defects with different scales, such as edge collapse, surface spheroidization,
porosity and crack in the process of laser additive repair were described, and the corresponding control methods were proposed. The
laser energy density, overlap ratio, feeding speed of filler materials, shielding gas flow, time parameters and scanning path of laser
additive repair technology were summarized, and the repair performance was improved by the application of external energy field
and optimization design of special filler materials. Finally, the application of laser additive repair technology in the maintenance of
aircraft wing beams, turbine blades, single crystal blades, landing gear and other metal parts was listed. The future research trend of
laser additive repair technology in auxiliary system design, multi energy field fusion, evaluation standard formulation was

emphasized, the research and development of mobile laser additive repair equipment were discussed.
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Fig. 1 Schematic diagram of laser additive manufacturing technology  (a) laser selective melting technologyw’gj; (b) laser
direct deposition forming technology 10!
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Fig.2 Schematic diagram of coaxial powder feeding[6] (a) outside-laser coaxial powder feeding; (b) inside-laser coaxial
powder feeding
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Fig. 4 Spheroidization defect in laser additive repair (a) schematic diagram of spheroidization defectm]; (b) measured diagram

of spheroidizing defects of multilayer FeCr alloym]
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