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HpFliE (Additive manufacturing) B S5M BT RIG T S MOBRIF M RE s, SR R R 1 ik
TESRHENLIE . WOLE LRI LR, MAECSE R, N THEESMENBOLIE ISR, MEXT
WO R ZK, MANREEME LAEHE, SOV, 1882 50 ATl REEERG . 5T DL E A,
ARG R AT RIS R 5L s TREFR R, 45 5ot LIs BB AR, Wit 5 RIS
SWOCIE LRI . T T ROGThEe . TR AL 22 X = AN B T 2 SO R R A R
BOERISEI A, 193] 70 LTEE N . fla 7 2 ERaltr, KNG EREZEH U E—EEE
JERFERAE B KA ARG, B RO EE, W FE B B (MgSAIR) AHED, ki
AR AT TR J7 1A R R SR B A 1) 232Mpa, BE T34 (201Mpa), JEARSRE A 121Mpa,
ILBIEERR 91% (133Mpa)d. il T 22 2B, BOBAE R RITER 1) R A R, BT
(1) 2 CRH R 2% SRR SR 4 22 AT TAR 78 7 TRl IR B R RE (M DL 5 5 A 256Mpa, JiE AR 5ESE N 127Mpa;
T H T TR 7 M B R RE O hi s 2y 229Mpa, JEIRIEE A 122Mpa. AT RE T 5 R4S
SWOCIRLIFEEA T2-HA-REIBC R, AWEOGIE 22578 BRI SEBr S A S AL B Jemt 5 T8
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Additive manufacturing has the characteristics of high structural design flexibility and high material
utilization, which provides opportunities for near-net shape of complex components. Laser wire feeding
cladding has fast deposition speed and high component density. For laser wire feeding cladding of aluminum
alloy materials, there is a large reflectivity to the laser, the input energy is difficult to grasp, forming is difficult,
and the cladding layer is easy to form pores, cracks, etc. defect problem. Based on the above problems, this
paper focuses on the actual engineering needs of the surface repair of components in the aerospace field,
combined with the basic research of laser wire feeding cladding repair, and designs a 5 series aluminum alloy
laser wire feeding cladding experiment. The influence of three important process parameters, such as laser
power, scanning speed and wire feeding speed, on single-layer single-pass cladding formation was studied,
and some process windows were obtained. The multi-layer stacking components were prepared, and it was
found that each cladding layer used the previous cladding layer as the base to form columnar crystals by non-
spontaneous nucleation. decrease, the grain size becomes larger. The tensile specimen strength parallel to the
cladding direction reaches 232Mpa, which is slightly higher than that of the substrate (201Mpa), and the
yield strength is 121Mpa, reaching 91% of the substrate (133Mpa). Multi-layer multi-channel components
were prepared, and the re-precipitated black coarse impurity phase gradually increased in the microstructure
of the formed parts from the bottom to the top. The tensile strength of the tensile specimen parallel to the

cladding direction is 256Mpa, and the yield strength is 127Mpa; the tensile strength of the tensile specimen




29D | E+ERLEMKMIT LRSI

15th National Conference on Laser Processing

(20225108 | &iX )

perpendicular to the cladding direction is 229Mpa, and the yield strength is 122Mpa. This study establishes
the process-structure-property relationship of 5-series aluminum alloy laser wire-feeding cladding technology,
and provides theoretical basis and engineering experience for the practical application of laser wire-feeding
cladding technology.
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