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Creep damage constitutive model of titanium alloys under

compression at room temperature
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(1. School of Naval Architecture, Faculty of Vehicle Engineering and Mechanics, Dalian University of Technology, Dalian 116024,

China; 2. State Key Laboratory of Structural Analysis, Optimization and CAE Software for Industrial Equipment, Dalian University of
Technology, Dalian 116024, China)

Abstract; In creep damage mechanisms, differences in compression and tension are often ignored when evaluating
the safety and reliability of submersible pressure shells. This oversight may lead to large errors. The creep proper-
ties of titanium alloy materials are analyzed, and the creep resistance caused by dislocation accumulation at room
temperature is considered. In addition, dislocation accumulation is time dependent. A creep constitutive model of
titanium alloy applicable to a room temperature environment is proposed on the basis of the differential self-adjoint
method. Thereby, the material parameters of titanium alloy under compression conditions are obtained, and the
model is defined using USDFLD and CREEP subroutine. The results show that for the compression structure, using
the constitutive model obtained through the tensile creep experiment leads to a conservative outcome. The relative
error of the equivalent creep strain is 168. 20% for a plate with V-notch. The proposed model is applicable to the
creep damage analysis of ring-ribbed pressure shell structures.

Keywords :titanium alloy; room temperature creep; creep damage; constitutive model; difference in tension and

compression; continuous damage mechanics; finite element method; pressure shell
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