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Fig.2 Finite element simulation flow of cutting process
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Fig.4 Coated tool modeling and influence of different machining conditions on cutting temperature
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Fig.8 Cutting force control device and principle
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A Review on Cutting Process Simulation and Intelligent Control of

Difficult-to-Cut Materials in Aerospace Industry

ZHAO Biao', WANG Xin', CHEN Tao', DING Wenfeng', FU Yucan',
XU Jivhua', ZHAO Zhengcai', CHEN Qingliang’
(1. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. AVIC Chengdu Aircraft Industrial (Group) Co. Ltd., Chengdu 610092, China)

[ABSTRACT]

With the continuous improvement of service performance requirements of aerospace key components, the

difficult-to-cut materials, such as high-performance titanium alloy, nickel-based superalloy, high-strength steel, are widely
used in the manufacturing process. Cutting process is the main machining method for these difficult-to-cut materials,
whereas the problems should be faced, including the low cutting force, high cutting temperature, severe tool wear, poor
machining quality. Recently, researchers have done much work on the prediction and control the cutting force, cutting
temperature, tool wear and surface quality in the cutting process. This article systematically reviews the simulation and
intelligent control technology of cutting force, cutting temperature, tool wear and surface quality in cutting process of
difficult-to-cut materials in acrospace industry, and the problems and challenges are then analyzed. Subsequently, the future
development trend of the simulation and control technology on cutting process is prospected.

Keywords: Finite element simulation; Intelligent control; Cutting force; Cutting temperature; Tool wear; Surface integrity
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