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Trajectory Planning Method for Blisk Surface With Drum Grinding Wheel

YANG Yang, WANG Hu, LIU Kaifa, SHANG Zhentao, JIN Tan
(Hunan University, Changsha 410082, China)

[ABSTRACT] As a critical component of high-performance aerospace engines, the blisk poses significant challenges
to manufacturing technology due to its complex structure and poor machinability. To address the wide-path machining
demand of blisk blade surfaces, this paper proposes an improved variable chordal trajectory planning method. First, the
blade surface was reconstructed. Taking the concave-convex properties of the blade surface and tool machine tool motion
constraints as the criteria, the design principles for drum grinding wheels were extended. Then, the reconstructed surface
was trimmed according to the actual machining area, and the grinding trajectory of the wheel was planned by considering
the influence of blade surface curvature variation in the tool path direction on chord height error. The results show that
compared with the drum grinding wheel designed by traditional methods, the one designed based on the extended principles
reduces the number of tool paths from 41 to 32 under the same conditions, effectively increasing the machining row
width. The improved planning method can also control the chord height error within the allowable range. Simulations with
different grinding wheels show that the standard deviation of undercut is reduced from 9.42 pm to 5.27 pum, and from 2.82
um to 1.98 um, respectively, resulting in a more uniform undercut distribution.
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Table 1 Curvature analysis results of blade surfaces in integral blisk

Ky p/mm’" ky p/mm - ky pa/mm B B R

1-max’
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Fig.12 Comparison of tool path point count
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N000T X-11.659 ¥-84.883 I-9.203  A-106.191 C-2.630
H0008  X-11.646 ¥-84.894 I-9.171  A-106.146 C-2.645
N0009  X-11.544 ¥-84.900 I-9.221  A-106.156 C-2.609
0010  X-11.616 ¥-84.916 I-9.105  A-106.054 C-2.673
NO011  X-11.601 ¥-84.827 1-9.072 A-106.008 C-2.687
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Fig.14 Partial machining code and simulation process
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Table 4 Simulation results
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