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Spinning Forming Rule of a Superalloy Q-section Sealing Ring
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2. Xi'an Aerospace Propulsion Institute, Xi'an 710100, China)

ABSTRACT: The paper aims to study the influence rule of process parameters on the spinning process of a superalloy
Q-section sealing ring. A 3D elastic-plastic finite element model for the spinning processes of Q-section sealing ring was
established based on the ABAQUS/Explicit platform. The influence rules each parameter on the equivalent stress, equiv-
alent plastic strain and wall thickness change during spinning forming were researched to reveal the influences of each
parameter on the forming quality of rings. The results show that when the mandrel speed increased, the degree of uneven
deformation of Q-section sealing ring increased, the peak value of the equivalent stress increased first and then decreased,
and the extreme value of the wall thickness tended to increase slightly. Increase of the roller feed ratio and the roller nose
radius are favorable to decrease the degree of uneven deformation and the peak value of the equivalent stress, and improve
the thickness distribution. When the mandrel speed is 10~15 rad/s, the roller feed ratio is 0.8~1.0 mm/r, and the roller
nose radius is 1.5~2.0 mm, high quality sealing ring can be obtained.
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Fig.1 Structure of Q-section sealing ring
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Fig.2 Finite element model for the spinning processes of
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Fig.5 Equivalent strain distribution at each pass of the sealing ring
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Fig.7 Influence of mandrel speed on maximum stress
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