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An adaptive processing model for large superalloy pipeline components

LUO Ziyan, QIN Xiansheng, WANG Zhanxi, LIU Weiwei, LI Shulu

(School of Mechanical Engineering, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract; Many large pipeline components in an aerospace engine are made of superalloy. Precision machining of
superalloy curved surface components is an important way to achieve the weight reduction of the aerospace engine’s
gas pipeline system. However, this type of components often uses the hot forging technique to process blanks, and
the components processed with the technique have large deformation and difficulties in cutting, which jointly exac-
erbate the complexity of mechanical processing. Domestic and foreign scholars have conducted fruitful theoretical
and experimental study of adaptive machining theory, curved surface path planning algorithms and model recon-
struction methods. At present, the theoretical analysis methods for deformation analysis and error compensation in
the adaptive machining of high-temperature alloys are not clear; The precise physical model reconstruction technolo-
gy is not yet mature and engineering applications are not yet popularized. Therefore, this article proposes a precise
registration algorithm for the mechanical processing of superalloy pipeline blanks after forging and forming based on
inner curved surface. Combined with digital measurement techniques of curved surfaces, it achieves the adaptive
processing model reconstruction of large pipeline components. The technical feasibility is verified through curved

surface model reconstruction and adaptive processing experiments.
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