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A Study on the Influence of the Inclined Angle and Depth of the
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Vicinity of the Repaired Region by a Directed Energy Deposition
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ABSTRACT

The design of the substrate significantly affects the thermal history and the residual stress formation in the
vicinity of a repaired region by a directed energy deposition (DED) process. The occurrence of defects in the
repaired region depends on the thermal history and residual stress formation. The objective of this study was to
investigate the influence of the inclined angle and depth of the substrate on the thermal and residual stress
characteristics in the vicinity of a repaired region by a DED process through two-dimensional finite element analyses
(FEAs). The temperature and residual stress distributions in the vicinity of the repaired region were predicted
according to the combination of the inclined angle and depth of the substrate. The effects of the inclined angle and
depth on the depth of the heat affected zone and the maximum value of the residual stress were examined. A
proper combination of the inclined angle and depth of the substrate was estimated to decrease the residual stress in
the vicinity of the repaired region.

Keywords : Directed Energy Deposition Process(OllL{X| MO{&E E2&F Z7), Inclined Angle(ZA2), Depth(Z0)),

Thermal Characteristics(2 S-4d), Residual Stress Characteristics(2HFS2 S4)
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