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Fig.1 Technological system frame of aero-engine manufacturing process simulation
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Investigation on Simulation of Elliptical Vibration-Assisted Cutting
Micro-Texture Based on Rotary Surface

ZHANG Chen, HUO Jianqgiang, HOU Lei, WANG Shengcai
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China)

[ABSTRACT] Bionic studies have shown that micro-structures such as pits and trenches have excellent performances
such as drag reduction and self-cleaning. The processing of micro-texture is of great significance for saving energy,
reducing pollution and improving product life. In order to effectively predict the effect of elliptical vibration-assisted
cutting micro-texture, this paper proposes a trajectory planning of elliptical vibration cutting micro-texture based on the
characteristics of the resonant frequency of the elliptical vibration-assisted cutting mechanism and the rotation rate of the
rotary reference surface. The loads of elliptical vibration are exerted on finite element tool model by transforming periodic
vibration loads into the Fourier series. Thus, the finite element model of elliptical vibration-assisted cutting micro-texture
is established. Based on the established finite element simulation model, the instantaneous Mises stress distribution and
cutting force is analyzed by selecting different vibration parameters in micro-texture generation. The results of the finite
element simulation verifies the correctness of elliptical vibration-assisted cutting micro-texture, and provides a reference for
actual elliptical vibration-assisted cutting micro-texture.

Keywords: Micro-texture; Rotary surface; Elliptical vibration-assisted cutting; Trajectory planning; Finite element simulation
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Exploration on Technological System of Aero-Engine Manufacturing
Process Simulation

CUI Yihui', ZHAO Heng’, ZHANG Sentang’

(1. Aero Engine Corporation of China, Beijing 100097, China;
2. AECC Shenyang Liming Aero-Engine Co., Ltd., Shenyang 110043, China)

[ABSTRACT] Based on the aero-engine simulation work development planning, this paper analyzed the requirement
of aero-engine manufacturing process simulation technology from manufacturing dimensions. It proposed to establish the
technological system of aero-engine manufacturing process simulation following some principles. It provided a preliminary
framework of the technological system based on demands corresponding to five kinds of difficult stages. Furthermore, it
analyzed the key technologies should be broken through recently. The research is useful to implementing the development
planning and directing the development of aero-engine manufacturing process simulation technology.

Keywords: Technological system frame; Simulation; Manufacturing process; Aero-engine; Production line
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