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Fig.1 Pulsant stepwise precision electrochemical machining
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Fig.2 Pulsant dynamic variable parameter electrochemical machining of blade profile
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Fig.3 Comparison of traditional radial flow field and active diversion radial flow field
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Fig.6 Electrochemical machining blades sample and surface roughness results
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Research on Array Polishing Path Adjustment for Aero-Engine Blade

ZHANG Yun', CHEN Zhitong’, ZHU Zhengqing’
(1. North China University of Technology, Beijing 100144, China;
2. Beihang University, Beijing 100191, China)

[ABSTRACT] High efficiency automatic polishing of aero-engine blade is an important means to replace manual
polishing and ensure the quality of finish machined profile. In this paper, blade measurement analysis and polishing
experiment for leading/trailing edge are carried out on the array machining machine tool. Therefore, the array polishing path
adjustment algorithm with the objective function of minimum polishing removal difference and the constraint condition of
surface roughness is established, and the coordinate transformation function of NC system is used to realize the automatic
adjustment of G-code. On the premise of ensuring the polishing accuracy and surface roughness, the purpose of high-
efficiency multi-spindle synchronous polishing is achieved. Four typical blades are used for array polishing verification,
their linear profile is no more than 0.032 mm and the surface roughness is R,<0.4 pm. The average polishing time of a
single blade is 2.75 min.

Keywords: Aero-engine blade; Array machine tool; Synchronous polishing; Path adjustment; Polishing process
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Study on Stepwise Pulsant Precision Electrochemical Machining Method for
Aero-Engine Blade

XU Zhengyang, WANG Jingtao, LIU Jia, ZHU Dong, WEI Haodi
(Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

[ABSTRACT] Electrochemical machining (ECM) has played an important role in the efficient and precise manufacturing
of core components such as aero-engine blades or blisks in Europe and the United States. Using the traditional ECM, the
cathode tools for machining blade concave and convex surfaces move towards each other, and the profile of the blade and
the contour of the leading and trailing edges are processed at the same time. At this time, the accuracy of blade profile is
easy to ensure, while the accuracy of leading and trailing edges is low. In this paper, a stepwise pulsant precision ECM
method for blade is proposed, which aims to further improve the profile accuracy of blade and the contour accuracy of
leading and trailing edges. The method is divided into two different stages. Firstly, the blade surface is machined precisely
by pulsant dynamic variable parameter ECM mode, and then the leading and trailing edges are machined by micro pulse
ECM mode. The research of the above two stages in machining mechanism and processing experiment are described in
detail. Aiming at the problem of passive diversion in the traditional radial flow field, an active diversion axial flow field is
proposed. The experimental results indicate that this method shows favorable process effects. The machining error of the
concave surface and convex surface is —0.013—0.025 mm and —0.003—-0.030 mm, respectively. The machining error of
leading edge is —0.034—0.041 mm, the machining error of trailing edge is —0.038—-0.034 mm, and the surface roughness
of the concave profile and the convex profile are respectively £,0.333 um and R,0.287 um. The proposed method provides
a new solution for the realization of high-precision manufacturing of aero-engine blades, and can be used for machining of
other complex-shaped components.
Keywords: Electrochemical machining (ECM); Step by step processing; Pulsant dynamic; Micro energy pulse;
Blade; Blisk; Aero-engine
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