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Preload of central pull rod of the fan-disk over fracture test
of the aero-engine

LIU Yinfeng, FAN Panpan, GAO Xiaoxin, ZHUANG Zhouzhu, YUAN Sheng
(AECC Hunan Aviation Powerplant Research Institute, Zhuzhou 412002, China)

Abstract: Theoretical analysis about the preload of central pull rod of the fan-disk over fracture test of
the aero-engine was carried out by using analytical method and finite element method. Simplified model
of the fan-disk and special tooling was established by segmented-cylinders method. Based on theory of
elastics mechanics and material mechanics, combined with the deformation compatibility equation, the
calculation formula of the preload central pull rod of the fan-disk over fracture test was derived. On this
basis, the preload central pull rod of the fan-disk over fracture test was calculated by the derived formula
and the ANSYS Workbench finite element software. The calculation results by analytical method and the
finite element method was compared, and the reasons of causing calculation error of the two calculation
methods were analyzed, the measure of improving calculation precision of the analytical method was put
forward. The research results provide a reference for the structure size optimization of the central pull rod
and the determination of the preload central pull in the strength test of the same kind of aero engine discs.
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Fig.1 Structural diagram of special tooling
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Fig.4 Diagram of deformation compatibility
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