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Development of an Analysis Tool for Production Time for
Components Machined by Turning
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Abstract: In this study, a tool was developed for analyzing production lead time in turning operations. It is expected to
help to reduce machining time and to identify, for example, tool change intervals. The tool was developed using Visual
Basic.Net and features a user-friendly graphical user interface (GUI) that allows users to easily input cutting conditions and
calculate the usage time and feeding distance for each cutting tool based on a G-code program. Object-oriented
programming techniques were also used to encapsulate and classify complex logic, thereby efficiently organizing and
managing the functions and data structures of this analysis tool. The analysis tool provides various outputs. It calculates
the use time of each detailed process of the turning operation, the use time of each tool, the use time of each type of
feeding, and also generates the data needed for cutting time analysis, which can be visualized in charts. The analysis tool
developed in this study is expected to significantly contribute to improving the efficiency of manufacturing processes and
increasing productivity, particularly, in the manufacturing of components requiring massive material removal, such as

aircraft parts.

Key Words: Tool Development, Production lead time analysis, Turning operations, Visual Basic.Net, Object-oriented

programming
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Fig. 1 Arplane landing gear
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Rapid Velocity (V_r) 15,000 14 m/min Rapid Velocity (V_r} 16000 2] m/min

(Rapid Feed-Fate) 025 mm/s (Rapid Feed-Rate) 0266667 /s
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Jerk 18000005 mm/s™3  Jerk 190,000.01% mm/s*3

Fig. 2 GUI for motion properties
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Fig. 3 GUI for a G-Code program
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Fig. 5 Output data of production analysis
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Fig. 6 Drawing of a part for turning
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Table 1 Cutting condition for the turning
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Fig. 7 Drawing of a part for turning
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Fig. 8 Cutting time for tools and G code
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Table 2 Time of tool use

{1051 tm?ese(s) s (69) mstirelig%m)
1 | 10515 | 586 1,490.5
3 32.36 18.0 279.8
5 37.00 20.6 197.2
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Table 3 Production lead time

Item Value (Unit)

Part count 1500 (parts)
Workpiece change time 1.2 (s)
Part cutting time 179.2 ()
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