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Abstract

Interest in remanufacturing of part has significantly increased to reduce used material and energy together. The directed energy

deposition (DED) process has widely applied to remanufacturing of the part. An excessive residual stress takes place in the vicinity of the

deposited region by the DED process due to rapid heating and rapid cooling (RHRC) phenomenon. The excessive residual stress decreases

the reliability of the remanufactured part. Therefore, thermo-mechanical analysis for the remanufacturing of the part is needed to investigate

heat transfer and residual stress characteristics in the vicinity of the deposited region. The thermo-mechanical analysis of a large volume

deposition is significantly difficult to perform due to the requirement of a long computation time and a large computer memory. The goal of

this paper is to investigate thermo-mechanical characteristics for remanufacturing of the ATC part using a DED process. The methodology

of the thermo-mechanical analysis for a large volume deposition is proposed. From the results of analysis, heat transfer and residual stress

characteristics during deposition and cooling stages are investigated. In addition, the proper deposition strategy from the viewpoint of the

residual stress is discussed.

Keywords : Remanufacturing, Directed energy deposition process, ATC part, Thermo-mechanical analysis, Residual stress
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Table 1 Analysis conditions
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Fig. 5 (a) Temperature dependent natural convection
coefficients for different surfaces; (b) Temperature
dependent coefficients of the equivalent heat loss
model
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