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Contact characteristics response analysis of blade-disc dovetail

structure under rubbing condition

MA Hui, WANG Di, TAI Xing-yu, NAI Hai-qiang, WEN Bang-chun

(School of Mechanical Engineering and Automation,

Northeastern University, Shenyang 110819, China)

Abstract: Targeting a compressor dovetail structure, the finite element model of blade-
disc based on software ANSYS was established. The pulse force was used to simulate the
rubbing force under local rubbing condition and the effects of two rubbing conditions on con-
tact characteristics of dovetail structure were analyzed. The first condition involved the influ-
ence of different rotating speeds on contact characteristics of dovetail structure when the in-
trusion was constant. The other condition involved the influence of different intrusions on
contact characteristics of dovetail structure when the rotating speed was constant. The re-
sults show that the maximum contact pressure and the maximum sliding distance of dovetail
structure increase with the rotating speed, the variation law of the maximum contact pres-
sure becomes more complicated, but the variation law of the maximum contact sliding dis-
tance becomes gradually steady and the change of amplitude between the maximum contact
sliding distance decreases. The maximum contact pressure and the maximum sliding distance
of dovetail structure increases with the intrusions, but excessive intrusions will lead to the
mutation of the maximum contact sliding distance. By analyzing the spectrums of contact
pressure and contact sliding distance under different working conditions, it can be seen that

the amplitude of multiple frequencies increase when these multiple frequencies are close to
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