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Ultimate Load Carrying Capacity under Sliding Wear Conditions of Pins
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(1. Hangzhou Institute of Applied Acoustics, Hangzhou 310023, China; 2. School of Naval Architecture,
Dalian University of Technology, Liaoning Dalian 116024, China)

ABSTRACT: The work aims to conduct a numerical simulation study to investigate the change of ultimate load carrying capac-
ity of the pin due to axia sliding wear in the marine environment, and to obtain the evolution of the ultimate load carrying ca-
pacity of the pin, so as to provide a theoretical basis for the safety assessment of the underwater wear structure. Firstly, ANSY S
finite element analysis software was used to establish a "column-tile" model for wear calculation to verify the sliding wear
method; Then, aloca finite element model of the actual pin and the anchor chain cross-file was established for wear analysis to
obtain wear data under different axial diding frequencies; Finally, the ultimate load carrying capacity of the pin under different
wear depth (0/2/2/3 mm) was calculated, and its permissible ultimate load carrying capacity and the variation curve of cumula-
tive use time with wear depth were obtained according to the mapping relationship of wear speed-wear depth-breakage force.
Under typica operating conditions (sliding frequency of 3 Hz), the wear depth of the pin was up to 3 mm for about 3 298 h, and
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the allowable ultimate load carrying capacity decreased by 14 180 N. With the increase of the axial sliding frequency of the pin,

the maximum wear depth, the total wear volume and the wear speed of the pin increase approximately linearly. Under typical

operating conditions, the allowable ultimate load carrying capacity of the pin decreases linearly with the increase of servicetime,

and the decreasing trend of the allowable ultimate load carrying capacity becomes slower with the increase of time.

KEY WORDS: numerical simulation; column-tile; pin; dliding; wear; ultimate |oad carrying capacity
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Fig.2 Finite element model: a) grid division; b) definition
of contact pairs
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a) unit selected along the sliding direction;
b) corresponding cell normal stress
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