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Flatness Change of Titanium Alloy Thin-Walled Parts by Laser Cladding and
Milling Remanufacturing

YU Fen, ZHANG Jin, WANG Ning, WANG Tao

(Aeronautical Engineering Institude, Civil Aviation University of China, Tianjin 300300, China)

Abstract : Laser cladding and milling remanufacturing of TC4 alloy thin-walled parts was carried out, and the
influence of cladding trajectory (0°, 45° and 90°) and subsequent milling on the flatness of thin-walled parts was
studied by using MATLAB software to fit the test data. The results show that after laser cladding with 0°, 45° and
90° cladding trajectories, the flatness of TC4 alloy thin-walled parts was improved comparing with that before
cladding, and the flatness difference before and after cladding increased sequentially. The hardness of the TC4 alloy
laser cladding layer was 20% higher than that of the matrix. After milling, the flatness of the thin-walled parts after
laser cladding was further increased. The flatness of thin-walled parts with 90°, 45°, and 0° cladding trajectories

decreased after milling, and the 0° cladding trajectory showed a better remanufacturing effect on titanium alloy thin-

walled parts.
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Fig.1 Schematic of shape,size (a) and clamping method (b) of

TC4 alloy substrate thin-walled part
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Table 1 Chemical composition of TC4 alloy powder (mass)
%

Al \Y% Fe O C H N Ti
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Fig.2 Schematic of laser cladding device of TC4 alloy
thin-walled part
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Fig.3 Macromorphology of laser cladding trajectories (a) and thin-walled parts after laser cladding (b)
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Fig. 4 Measurement method and positions of thin-walled

part on machine
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Table 2 Milling process parameters
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Fig.5 Schematic of cladding layer milling
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Fig. 6 Flatness and its variation of thin-walled parts before and
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after cladding with different trajectories
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Fig. 7 Variation curve of hardness of thin-walled part vs distance

from the top of cladding layer under 0° cladding trajectory
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