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Research status on NC incremental forming process for sheet metal

Ding Tengfei, Chen Sheng
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Lu Shihong , Fu Jingyi,

Abstract: As one of the dieless forming technologies, NC incremental forming process has received extensive attention and research in the
field of sheet metal parts manufacturing. Therefore, the research progress of sheet metal NC incremental forming technology in recent years
was summarized, and the research status of new sheet metal NC incremental forming process was stated. Then, the research results of the
processing quality control and forming process optimization of sheet metal NC incremental forming, and the research and development of
NC incremental forming auxiliary device were introduced comprehensively. Existing research and applications show that the continuous
deepening of the development and research of new sheet metal NC incremental forming technology and improving of the dimensional and
shape accuracies of incremental forming parts are hot research topics. While using comprehensive optimization of process parameters as a
means to obtain higher processing quality is the core target of this technology research. Simultaneously, the deformation mechanism of
some new sheet metal NC incremental forming processes and the relationship between the microstructure changes of formed parts and the
forming process need to be revealed and studied.
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Fig. 1 Classification of geometrical errors during SPIF process
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Fig. 2 Schematic diagram for comparison of two strategies
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Fig. 3 Comparison of cross-section profiles (a) and cross-section errors (b) for formed parts under different compensation modes
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(a) Surface morphology of part after phosphating
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(a) Parts formed by “zig-zag” trajectory strategy

(b) Profile of part formed by “zig-zag” trajectory strategy

(¢) Z-direction error of part formed by “zig-zag” trajectory strategy
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