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Mechanical analysis and damage characteristics of self-lubricating

joint bearings of helicopter variable-pitch tie rod ends
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YANG Xiaoqgiang, HE Qiang, HU Yue
(Aviation Engineering College,
Civil Aviation Flight University of China, Guanghan Sichuan 618307, China)

Abstract: The self-lubricating joint bearings of the R44 helicopter main rotor variable-pitch
tie rod ends were taken as the research objects. The rotating and swinging finite element model
was established with three-dimensional modeling software Solidworks and applied to the finite ele-
ment analysis software Ansys Workbench. The change characteristics of equivalent stress, dis-
placement, contact stress and shear stress of the liner under radial sinusoidal load were analyzed
and calculated, and the failure of the self-lubricating joint bearing liner of the R44 helicopter un-
der actual service conditions was analyzed. The results showed that during the whole period, the
edge of the liner was deformed due to being squeezed, and the equivalent stress and the equiva-

lent maximum deformation of the liner appeared on the edge of the outer ring; the area with the
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maximum contact stress always appeared at the top and bottom of the liner, and the movement

of the contact stress distribution area was consistent with the rotation direction of the inner ring;

the most concentrated shear stress was in the upper left, lower left, upper right, lower right,

left and right areas of the radial load application point. Due to the change of load in actual service

conditions, the damage of liner was mainly caused by fatigue damage arising from contact stress

in the upper part and transfer film was caused by shear stress in the lower part.

Key words: joint bearing; finite element analysis; radial load; self-lubricating liner;

fraction and wear
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Table 1 Main parameters of self-lubricating joint bearing

SR Hfh

SME D/mm 17.78
M4% B/mm 7.84
HME B8 W,/mm 8.10
PP B W, /mm 11.08
PN B BR T 542 d/mm 15. 04
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Fig.1 Schematic diagram of sizes of of self-lubricating

joint bearing
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Table 2 Material performance parameters of

self-lubricating joint bearing
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Fig.2 Schematic diagram of self-lubricating joint

bearing rotation
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Fig.9 Contact stress and damage of liner
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