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A Study on the Design of Ring-type Automatic Tool Changer
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With the constant development of industrial technology, precision processing
systems are required to be diversified, accelerated, and enlarged. Consequently,
interest in machine tools for the high-speed processing of large workpieces is

increasing. automatic tool changer (ATC) is an automatic tool change device
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for automatically changing tools during work and is important part of the
machining center. The ring-type automatic tool exchange device is advantageous
in terms of the number of tools and the size of the magazine owing to its faster
operating time and higher space efficiency than before, and ability to use
large-sized tools. In this study, seven cases improved according to the thickness
of the ring magazine selected using finite element analysis (FEA), and the
optimal design was evaluated by static structural and dynamic analysis and
multibody dynamics analysis for each case.
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Fig. 1 Structure of ring type automatic tool changer
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Fig. 2 3D model and constraints in the analytical model

Table 1 Rotation ratio of drive pulley and gear

Distribution Gear ratio
Motor pulley : Belt pulley 1:4
Gear : Chaing sprocket 1:4
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Table 2 Specifications of ring magazines by case

Width Diameter Weight Volume
mm kg m’

Case 1 70 309.3 43.253
Case 2 75 336.6 47.085
Case 3 77.5 350.3 49.001
Case 4 80 2,600 364.1 50.917
Case 5 82.5 377.8 52.834
Case 6 85 391.5 54.751
Case 7 90 418.8 58.583

B: Static Structural
Total Deforrmation

Type: Total Deformation
Unit: mm

Titne: 1

0.04721 Max
0.041964
0036719
0.031473
0.026228
0.020982
0.015737
0.010491
0.0052455

0 Min

Fig. 3 Result of static structural analysis of the ring type ATC
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Fig. 4 Result of static analysis in ring magazine(stress)
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Fig. 5 Result of static analysis in ring magazine(deformation)
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Fig. 8 Motor driving torque
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Fig. 9 Result of harmonic analysis in ring magazine(stress)
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Fig. 10 Result of harmonic analysis in ring magazine(deformation)
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