
















4. Conclusions

This paper presents a newly designed CSMQL method to
lubricate and cool the milling site. Milling performance
parameters such as surface roughness, morphology, chip
formation, and cutting forces were investigated under dry,
wet, MQL, and CSMQL conditions. The experimental
results show that the surface roughness of material milled
using CSMQL is not only smoother than that of the same
material milled with other methods, but there are also
fewer tool marks on the workpiece surface. In addition, it
was found from observations of chip color that the cutting
temperature using CSMQL was reduced by 27% com-
pared with the dry method, and the cutting force was
reduced by 22%. In summary, the use of CSMQL can not
only improve the surface roughness and reduce the cutting
force and cutting temperature, but also promote the pro-
cessing quality and reduce tool wear, which prolongs tool
lifetime. This study helps advance the understanding of
lubricant techniques and further develops an application
method that eliminates the use of any oils or toxic organic
lubricants in the milling process.
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