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Structure optimum design techniques for multi-web fan disk
based on ANSYS

LI Lun-wei, LU Shan

(School of Pewer and Energy,

Northwestérn Polytechnical- University, Xi'an 710072, China)

Abstract; -An optimum design-model was-established-and main optimum design variables

were chosen for'fan disks based on ANSYS-optimization platform. A typical fan disk struc-

ture was designed, optimally 'by use-of single-web and multi-web disk respectively. The re-

sults show that the\weight of ‘multi-web disk is much smaller than that of single-web disk,

while both the deformatign and strength requirements are satisfied, and the stress distribu-

tion of the former is miore uniform. Generally, the multi-web has an evident advantage for

the fan disk with wide rim. Moreover, multi-web fan disk is beneficial to increasing the

rim’s bending stiffness.
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Fig. 1 Profile of single-web fan disk’s
meridian plane

AREAS ANSYS
TYPE NUM

B2 RS R B T
Fig. 2 Profile of multi-web fan disk’s

meridian plane
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Fig. 3 _Characteristic dimensions of fan disk’s

meridian plane
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Table 1 Characteristic dimensions of fan disk’s

meridian plane
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Table 2 Safety factors of constrained stresses
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Fig. 4 Flow-chart of structure optimum design of

fan disks based on ANSYS platform
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Table 3 Design conditions of a classic fan disk
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Table 4 Optimum results of single-web and multi-web fan disks
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Fig. 5 Hoop stress distribution of

single-web fan disk
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Fig. 6 Hoop stress distribution of

three-web fan disk
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Fig. 7 Hoop stress distribution of single-web

fan disk after decoupling
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Fig. 8 Hoop stress distribution of three-web

fan disk after decoupling
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