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ABSTRACT: Quasi-continuous wave laser (QCW), which lies between continuous wave laser and
pulsed laser in terms of its laser mode, can be used to flexibly regulate crystal growth behavior during the
additive manufacturing process. This makes it possible to prepare single crystals, quasi-single crystals, and
equiaxed grains. Currently, research on QCW technology mainly focuses on the effect of processing
parameters on microstructure formation, but ignores the basic process characteristics. However, the
geometric morphology and surface quality of individual deposition points significantly affect
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microstructure development. Therefore, this study utilized TC4 powder as the material and QCW laser as
the heat source to prepare multiple deposition points under different laser exposure times and power
conditions. Combined with finite element method simulation of temperature field, morphological changes
of deposition points and powder sticking phenomenon were investigated and validated through multipoint
deposition experiments. The main conclusions are as follows: (1) The height of deposition points is
influenced by integrated heat and mass transfer processes, while the diameter is mainly affected by heat
transfer. Therefore, parameter optimization cannot be simply calculated based on the input energy in QCW
mode. (2) The number of powder sticking increases with increasing laser exposure time, while decreasing
with increasing laser power. Additionally, adherent powder is more likely to form at the edge than at the
center of the deposition point. (3) The potential of QCW laser in manufacturing fine-grained materials and
high-quality parts has been demonstrated.
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