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Abstract

In response to the issues of synchronous collaboration among a large number of CNC equipment in
the production line, as well as data downloading and uploading, a solution for a fully automated
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idler production line based on FANUC CNC machine tools is proposed, which adopts low-end and
reliable CNC systems. Through the FOCAS communication function and computer network technol-
ogy, a control and data acquisition system is constructed to achieve real-time connection, data in-
teraction, and dynamic parameter control of multiple CNC machine tools. Combined with macro var-
iable and parametric programming technologies, it breaks through the limitations of traditional
rigid production and realizes flexible machining. The system can monitor equipment status in real
time, collect production data, and connect with the factory management system through upper-
lower layer data interaction. This provides a domestic technological path for the digital and intelli-
gent transformation of idler production lines, offering reference value for automation transfor-
mations in similar manufacturing industries.
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Figure 1. Structure of CNC machine tool production line with control and data acquisition system in idler production
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Figure 3. Partial electrical diagram of FANUC CNC machine tool
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Figure 4. Connection schematic diagram of control and data acquisition system with CNC machine tool
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Figure 5. Connection interface between control and data acquisition system and CNC machine tool
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Focas1.IODBPMCO pmcdatal = new Focas1.IODBPMCO();

pmcdatal.type a=2;

pmcdatal.type d=0;

pmcdatal.datano_s = 0;

pmcdatal.datano_e =0;

ushort Length = (ushort)(8 + (pmcdatal.datano_e - pmcdatal.datano_s + 1));

pmcdatal.cdata = new byte[Length];

for (int i = 0; i < Length - 8; i++)

{pmcdatal.cdata[i] = Convert. ToByte(i + 1);}
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Figure 6. FOCAS reading address schematic diagram
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Figure 10. Flexible machining interface
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Figure 11. Synchronous collaboration signal transmission schematic diagram of two machine tools
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