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Research on the measuring method and decline rule of the tool change
accuracy of the tool magazine and automatic tool changer

Wang Manxin', Bian Chengfei' ,Han Jun',Ou Yi',Guan Qiang’
(1. Nanjing University of Science and Technology, Nanjing 210094, China;
2. Newway CNC equipment ( Suzhou) Co. , Lid. , Suzhou 215000, China)

Abstract: Tool magazine and automatic tool changer are key functional components used for storing and exchanging tools of CNC
machine tools. Their performance condition, especially the tool change accuracy, directly affects whether CNC machine tools can
accurately and quickly complete tool change. They are key factors that affect the reliability of CNC machine tools. By setting up the tool
change accuracy test bed of the tool magazine and automatic tool changer on CNC machine tools, the measuring method for tool changing
accuracy is proposed based on two laser displacement sensors. Then, the positioning parameter calibration method of the laser
displacement sensor is proposed by means of the position of machining center workbench, which can be precisely controlled by the
numerical control system. By developing the tool change accuracy test method, one million tool changing tests are implemented to reveal
the change rule of the tool change accuracy of the tool magazine and automatic tool changer with load and test times, and the change law
of the precision of the holder before the insert, before the broach and after the broach. In this way, an important reference is provided for
how to reduce the influence of the tool holder on the spindle in the process of the insert.

Keywords : tool magazine and automatic tool changer; tool change accuracy; performance decay law
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Fig. 1 Test bench for tool change accuracy of disc tool

magazine in machine tool on-site
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Fig.2 Field test of tool change accuracy monitoring

module of disc tool magazine
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Fig.3 Schematic diagram of the laser displacement sensor

position and the established coordinate system
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Fig. 4 Schematic diagram of relative position of mobile

worktable of machine tool
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Fig.5 Reading change law of laser displacement sensor

a during tool insertion
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the knife the knife the knife

El6 JIWifdi ] 3 rBon
Fig. 6 Schematic diagram of three stages of

tool holder inserting
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Fig.7 Partial enlarged view of laser displacement sensor tooling
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Table 3 D value of each test stage
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Fig. 9 Fluctuation diagram of tool handle center in the process

of inserting three tool handles
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Fig. 10 The damaged disc spring and pull rod inside

the main shaft
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