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Abstract: In order to improve the surface finish and dimensional accuracy of moulds, surface polishing
technology has become a necessary technology in the mould processing process. Traditional polishing has
limitations such as low efficiency and poor working environment. It does not meet the needs of efficient
and high-precision production. Therefore, a new polishing technology is urgently needed to replace the
traditional mould polishing technology. Laser polishing technology is one of the solutions to this problem.
It is worth noting the possible oxide film changes during the polishing process. The threshold values
associated with laser polished mould steels are less discussed in existing studies. There is also a lack of
in-depth studies on the variation of key shapes such as hardness. Laser polishing of Cri2MoV mould steel
using a 500W nanosecond pulsed laser. Two different states of wire cut surface and mechanically polished
surface are discussed in this paper. The differences in surface morphology after laser polishing due to the
different initial surface states are investigated. For the wire-cut surface, the energy density threshold and
continuous melting conditions for laser polishing of Cr12MoV were investigated. The energy density
threshold for laser polishing of Cr12MoV was 2.5 J/cm?. The suitable spot overlap for continuous melting
is 96%. The contaminants and oxide film on the wire-cut surface of Crl2MoV had an effect on the
polishing results. The results of XPS and EDS showed that the composition of the surface changed after
laser polishing. Oxide of Cr remains in the material due to melt pool flow. Laser polishing produced a
remelting layer, and it affected the hardness of Cri2MoV. The hardness of the surface layer increased after
laser polishing. The effect of laser polishing on the micro structure was analyzed by means of EBSD results.
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The changes in the structural and properties of the cross-section after mechanical polishing with 400#
sandpaper and after laser polishing of the wire-cut surface were compared. The elemental distribution of the
cross-sections was analysed by EDS. The macroscopic and microscopic roughness of the surfaces were
compared for different initial surface states respectively. The mechanically polished samples had lower
surface roughness after laser polishing.
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