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Abstract

As a widely used transmission thread in mechanical engineering, trapezoidal threads are extensively applied in machine tool lead
screws and screw jacks. These threads offer advantages such as high transmission efficiency and strong load-bearing capacity.
However, their machining process remains challenging, requiring advanced techniques and specialized tools. With the advancement
of CNC technology, macro-program machining has demonstrated unique advantages in trapezoidal thread processing, effectively
enhancing both precision and efficiency. Moreover, a thorough understanding of the relationship between helix angle and tool
selection is crucial for optimizing the machining process and extending tool life. Therefore, comprehensive analysis of trapezoidal
thread machining techniques holds significant practical value . Taking the MJ-520 CNC lathe from Jinan No.l Machine Tool
Factory as an example, this paper introduces an efficient macro-program-based machining method for trapezoidal threads using the
FANUCOi-TD CNC system. By programming variable parameters to control layered cutting depth and tooth profile feed trajectories,
the method achieves integrated roughing and finishing operations, significantly improving thread surface quality, pitch accuracy, and
machining efficiency. This approach provides valuable references for batch processing of similar transmission components.
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