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Research Progress on Interface Parameter Identification and

Dynamics of Tie-Bolt Rotors
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Abstract: Tie-bolt rotors are widely used in gas turbines and aero-engines. However, due to factors
such as multi-combination interface geometry, interface parameter uncertainty and multi-support
boundary conditions, accurately predicting rotors’ modal characteristics and dynamic response
becomes challenging using traditional forward analysis. To address the uncertainties associated
with cross-scale contact parameters of tie-rod rotors under complex boundary conditions, an over-
view focused on contact interface parameter identification and dynamics research was developed,
providing a comprehensive review of mechanical integrity design requirements and structural char-
acteristics of typical tie-rod rotors based on planar contact and Hirth couplings, introducing the
statistical model and fractal model commonly used in contact stiffness calculation, summarizing
the three commonly employed contact interface finite element modeling methods: node element,
zero-thickness contact element and thin-layer contact element, and their characteristics, and

reviewing the research progress of rotor model parameter identification, dynamics research pro-

Wk B . 2023-03-27.  FEE WA 2201988 B RI B B & GRGIESR . B B . BHAERIM., XEL&WH. H
F R B RE BB H (J2019-IV-0005-0072) s BE PG 44 A AR Bl 2 £ 4 ¥R Bh I H (2019-JQ-611)
W 2% BB | . 2023-05-30 4 AR AL . https: / kns. enki. net/kems2/detail /61, 1069, T. 20230529, 1717. 002. html



40 W% o i

PN

857 %

gress and preload design criteria under nonlinear boundary conditions. Through the objective

description and comprehensive analysis of the existing research results, the research trends in

future were suggested, including the cross-scale modeling of tie-bolt rotors with Hirth couplings,

identification of the rotor interface parameters under the complex boundary conditions, nonlinear

rotor dynamics using multi-physics approaches and the engineering assembly design criteria con-

sidering the bolt preload detuning.

Keywords: tie-bolt rotor; contact stiffness; dynamics; Hirth couplings; parameter identification;

tightening force
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Fig. 1 Tie-bolt rotor configuration of gas turbines
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Table 2 Typical connection approaches of tie-bolt rotors of heavy duty gas turbines
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Table 3 Comparison between Hirth coupling and Curvic couplings
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Fig. 3 Mechanical integrity analysis of tie-bolt rotors
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Fig. 4 Modal experiment of a bolt-fastened rotor'**
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