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Fig.1 Super-abrasive grinding wheel & grinding process
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Fig.2 Four—spindle rectangular array grinding machine
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Fig.3 Reverse segmented machining method for controlling residual stress deformation
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Fig.4 Result of reverse segmented machining of the ruled surface part
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Fig.5 Result of reverse segmented machining of the compound twisted—bowed blade
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Fig.6 Result of reverse segmented machining of thin walled blade
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( reverse segmented machining method )
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Rectangular Array Grinding Process of Aero-Engine Blade With Complex Surface

CHEN Zhitong', ZHANG Yun', LIU Ruisong', SHI Shukun®, JIANG Shaoxi’, LI Shenliang’, JIN Xiujie’
(1. School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China;
2. AECC Shenyang Liming Aero Engine (Group) Co., Ltd., Shenyang 210100, China)

[ABSTRACT]
leading/trailing edge radius, difficult-to-machine material, strict design tolerance. It’s difficult to control the blade precision

The high-pressure compressor blade of aero-engine possesses compound twisted and bowed surface, small

and surface quality with conventional forging, rolling, milling, electrochemical machining under the premise of low cost and
high efficiency. Moreover, the conventional multi-axis CNC grinding suffers low efficiency and complex residual stress de-
formation. Therefore, this paper implements multi-spindle synchronous high-precision grinding of aero-engine blade with the
reverse segmented machining method and rectangular array machine tool. By the rigidity improvement and reverse machining
sequences of each segmenting part, the proposed method can ensure the datum superposition principle in the removement of
flexible part local material and control the residual stress deformation perfectly. The line/surface profile error of some typical
blades are fluctuant in the range of 30um/40um, the machining efficiency is improved by nearly 4 times. These results can not
only reduce manufacturing costs of areco-engine blade greatly, but also establish the foundation for rectangular array machine
tool with more spindles extension.
Keywords: Thin-walled blade; Complex surface; Residual stress; Grinding process; Array grinding
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