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Study on Repair Process of Corrosion Pits in Aircraft Engine Guide Vane
Inner Ring Using Laser Cladding Technology

WU Qian, YANG Liudong, HU Xingyan

China Aero-Engine Chengdu Engine Co., Ltd., Chengdu 610500, China

Abstract: A precision additive repair method based on laser cladding technology was proposed to address the corrosion pit
damage in the inner ring of aircraft engine guide vanes. Using GH3625 nickel-based superalloy powder as the repair mate-
rial, high-quality repair of corrosion pits in the GH4033 substrate was achieved. The repair procedure included machining
pre-treatment, laser cladding deposition, stress relief heat treatment, and non-destructive testing together with mechanical
property evaluation. Under the optimized parameters of laser power 650 W, scanning speed 0.01 m/s, and overlap rate 50%,
the room-temperature tensile strength of the repaired joint was 1 040-1 076 MPa, reaching 152%-157% of the substrate re-
pair standard; the elongation after fracture was 21.0%-21.5% and the reduction of area was 26%-29%, far exceeding the stan-
dard lower limit of 85%. The tensile strength at 700 °C was 826-846 MPa, reaching 142%-145% of the standard value. The
width of the heat-affected zone was <1.5 mm, and no cracks or lack-of-fusion defects were found in the repair zone, with all
indicators meeting the requirements of HB/Z 20074—2018. In the industrial verification, the measured coating adhesion
strength was 44.2-45.2 MPa, not less than the standard threshold of 37 MPa, which verified the feasibility of this process for
the repair of guide vane inner rings.
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Fig. 1 Schematic diagram of the inner ring assembly
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Fig. 2 End-face wear of the guide vane inner ring
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Table 1 Laser cladding process parameters
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Fig.3 Machining dimensions of the test block
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Fig. 4 Laser additive repaired test block
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Fig. 5 Metallographic structure of the laser-repaired test block
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Table 2 Room-temperature mechanical property standards for

GH4033 repaired specimens
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Table4 Room-temperature tensile strength results of the repaired joint
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Table 5 High-temperature tensile strength results of the repaired joint
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Fig. 7 Visual inspection and non-destructive testing of laser-deposited additive repair
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Fig. 8 Metallographic structure of the restored coating on the

laser-clad surface
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