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The influence of process parameters on the uniformity of wall thickness of
GHA4169 tapered rotary parts with gradual wall thickness

CEN Zewei'?, SHU Xuedao"”’, YE Bohai'?, XU Zhenwei’
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Zhejiang Provincial Key Laboratory of Part Rolling Technology, Ningbo 315211, China;
3.Ningbo Xiongshi Machinery Manufacturing Co., Ltd., Ningbo 315400, China )

Abstract: Using GH4169 superalloy as material, the finite element model of hot and strong spinning of tapered
rotating parts with gradual wall thickness is established in Deform-3D software. Through the orthogonal test
method, the order of the influence of various process parameters on the overall wall thickness deviation of the
workpiece is studied and analyzed, and the optimal combination of process parameters is obtained. The results
show that the influence of various process parameters on the overall wall thickness deviation of the workpiece is
in the order as follows: the radius of the spinning wheel, the spinning temperature, the feed ratio of the spinning
wheel, and the speed of the mandre. The optimal combination of process parameters is that the spinning
temperature is 1 000 C, the radius of the spinning wheel is 4 mm, the speed of the mandre is 240 r-min”, and the
feed ratio of the spinning wheel is 0.3 mm-r™". The hot strong spinning experiment is conducted to compare to the
simulation results. The experiment results agree with the simulation results in trend. The average deviation error
of the overall wall thickness is 14%, which verified the reliability of the simulation and provided a reference for
the accurate forming of tapered rotary parts with gradual wall thickness.

Key words: GH4169; hot strong spinning; tapered rotary parts with gradual wall thickness; uniformity of wall
thickness
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