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Introduction: Laser metal deposition (LMD)
IS widely adopted for coating, reparation and
3D printing. The objective of present study Is
to develop a numerical model of LMD using
Inconel 718 which can predict the dimension
of the clad bead under a wide range of
process parameters.

Figure 1. Clad head and substrate

Computational Methods: The LMD process
IS modeled with fully coupling fluid flow and
heat transfer. The geometry of the clad bead
IS Influenced significantly by the surface
tension force, which comprises of the normal
and tangential components

T-n,, =okn,, —yV.l
where T Is stress tensor, n,, Is normal vector
of the melt pool surface. ¢ and y are the
surface tension coefficient and thermo-
capillary gradient. T is temperature.

The dimension and boundary condition of the
domain is described as follows
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Figure 2. Schematic of the modelled LAAM process

Results: The temperature distribution
and fluid flow In melt pool have been
simulated. The dimension of clad bead
and melt pool depth predicted by
simulation match well with those In
experiment.
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Figure 3. (a) Melt-pool thermal and fluid fields for exp.
No. 4 In the clad bead transverse cross-sectional view
and; (b) in the clad bead longitudinal cross-sectional
view along the cladding direction
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0.511/0.561
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Table 1. Experimental parameters with experimental and
predicted clad bead dimensions and melt-pool depths

Conclusions: LMD process has be
simulated using COMSOL'’s laminar fluid
and heat transfer modules. The model has
been validated by experiment under 7
different sets of process parameters. Both
fluid flow and temperature distribution of
melt pool can be obtained.
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