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Abstract

The paper designs for the micro-numerous control machine deformation monitoring system. Based
on extensive literature review, the proposed design scheme is introduced and further substantiated.
The scheme uses a workbench-based approach. Considering existing conditions, the positioning work-
bench component and software microcontroller circuit within the monitoring system are designed
as a three-dimensional variable-direction workbench. The laser transmitter, receiver, and GPS loca-
tor device are integrated as a single unit mounted on the three-axis workbench, which is fixed to the
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numerous control machine. The overall workbench design includes dynamic calculations, precision
verification of ball screws, and design for ball screw precompression. This system offers simple oper-
ation, accurate monitoring, and significant application potential.
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Figure 1. Flowchart showing the process on the workbench plane
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Figure 2. Schematic diagram of the on-site detection system
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Figure 3. Planar structure of the X-Y axis workbench
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Figure 4. Plan view of the Z-axis workbench structure
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Figure 5. Simplified partial sectional views of the workbench of the main view (left side) and the left view (right side)
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Figure 6. Simplified top view of the workbench
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Figure 7. Schematic diagram of the control system for the three-axis workbench
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Figure 8. System hardware circuit diagram
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Figure 9. Power amplifier circuit diagram
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Figure 10. Clock circuit
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Figure 11. Data processing flowchart
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Figure 12. Proteus schematic diagram
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