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Innovative Research and Engineering Application of Machining Technology for High Aspect
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Abstract: In response to the industry pain points of high aspect ratio deep hole machining, such as dependence on specialized machine
tools, low machining accuracy of general equipment, and poor chip cooling efficiency, this study takes a certain model of engine
cylinder liner with a diameter of 20mm > 449mm water-cooled hole (aspect ratio of 22.45:1) as the research object. Based on the
gantry boring and milling machine, new technologies such as CNC servo dynamic compensation, online monitoring of cutting status,
and intelligent matching of spray suction drilling milling head are integrated to innovatively design a machining system with rail screw
collaborative optimization and intelligent control of chip morphology, breaking through the technical bottleneck of general machine
tool machining deep holes with a length to diameter ratio of 22 or above. This technology abandons the specialized machine tool
processing mode and achieves dynamic control of the processing process through an online monitoring system and adaptive cutting
parameters. The processing efficiency is improved by more than 50%, the product qualification rate is stable at over 99.7%, and the
equipment investment cost is reduced by 65%. The research results provide innovative technological solutions for the expansion of
general CNC machine tools into the field of high aspect ratio deep hole machining, which combines technological innovation,
engineering practicality, and intelligent upgrading potential.

Keywords: high aspect ratio deep hole machining; Longmen machining center; CNC servo dynamic compensation; online monitoring
of cutting status; spray suction drilling technology; intelligent parameter matching
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