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Reliability Evaluation of ATC for High-Speed Line Center
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ABSTRACT

Recently, the reliability evaluation and analysis are applied for many industrial products which are required
to guarantee in quality and efficiency. The purpose of this paper is to present some of reliability evaluation
methodologies that are applicable to machine tools. Especially ATC (Automatic Tool Changer), which is a core
component of line center, was chosen as the target of the reliability evaluation and analysis. The scope of
research is reliability prediction, reliability test and evaluates their results. The results of reliability evaluation
have shown the failure rates, MTBF (Mean Time Between Failure), reliability for those components of ATC and
real tests reliability through the constructed reliability test-bed. It is expected that proposed methodologies would
increase reliability for a high-speed line center.
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Fig. 1 Flexible line using line center
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Fig. 2 Umbrella Type ATC
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Fig. 3 Classification of sub-assembly of ATC

2.2 ATCS &% & 1FZE

FTE ngsly] 9 ATCY F2F3FL Fig
4o YEld AAE MainF9 o153 Am¥-¢] 3 A
Agog FEHAY FTFL oAHZE FAAEHY
F%3} 91%38lo] ATC Down — Tool Unclamp — Z
% 37 — ATC 3|4 — z% A% — Tool Clamp
— ATC Up — Tool Check 59 28 o]F oz
3] Cycle2 o 5204 62F =7 289!

Fig. 4 The mechanism of changing tool
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Table 1 Failure Mode and their causes of ATC
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Table 2 Failure rates and share percentage of Arm's

frame of ATC
4 % | Failure rates Share
Percentage

Name Plate 1 0.123800 0.098
Sub Cap 32 9.244800 7.30
Disk 1 0.041300 0.033
DU Bush 1 0.414900 0.33
Snap Ring 16 8.990135 7.10
Spring 16 7.282000 5.75
Finger 16 0.145942 0.12
Spring 16 95.380800 75.36
Pusher 16 4.800000 3.79
Key 16 0.145942 0.12
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Fig. 8 The core components and structure of Arm
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Table 3 Analysis of weak parts using reliability
prediction
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Fig. 9 Distibution of displacement - Half
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Fig. 10 Weak point of magazine disk
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Table 4 Results of FE analysis for Magazine Disk
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Fig. 12 Reliability test-bench for endurance
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