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Abstract

Ultra-precision turning is the core process for achieving nanometer-level processing accuracy in the high-end manufacturing field.
Tool micro-wear is the key bottleneck that restricts processing quality, efficiency, and tool lifespan. This paper focuses on the
research of tool micro-wear in ultra-precision turning, systematically analyzing the action mechanisms of four factors - tool material,
workpiece material, cutting parameters, and processing environment - on micro-wear. It clarifies the internal paths and collaborative
rules of micro-wear triggered by different factors. Based on this, targeted control strategies are proposed from four dimensions: tool
material optimization and surface modification, precise control of cutting parameters, optimization of processing environment, and
online monitoring and real-time compensation. The research results can provide theoretical support and technical references for
effectively suppressing tool micro-wear in ultra-precision turning, and have significant importance for improving the processing
accuracy and stability of high-end parts.
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