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Reliability Assessment of Machine Tools Using Failure Mode Analysis Programs
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l Abstract

|
|

movement tesi{ B-9-5 A1), Vibration(<g)

For reliability assessment for machine tools, failure mode analyses by two viewpoints were studied in this paper. First,
this study developed the reliability data analysis program, which searches for optimal failure distribution like failure rate
or MTBF(Mean Time Between Failure) using failure data and reliability test data of mechanical parts in the web. Moreover,
this data analysis program saves both failure data or reliability test data and their failure rate or MTBF for database establishment.
Second, this paper conducted failure mode analysis through such performance tests as circular movement test and vibration
testing for machine tools when reliability data is not available. A developed web-based analysis program shows correlations
between failure mode and performance test result, and also accumulates all the data. These kinds of data analysis programs
and stored data fumnish valuable mformation for improving the reliability of mechanical system.
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Table 2 Motor failure data (hours)
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1 50 170
2 67 170
3 80 170
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6 114 -
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8 135 -
9 146 -
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Table 3 Result of goodness of fit test
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Fig. 8 Experimental setup for circular movement test
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Table 6 Cause of each frequency component and related
parts of machine tool

EX Fu 1z IFREIFRE
1X 23y Spindle / out of balance
2X 2E v|dfA |  Shaft / asymmetric

1X, 2X =733 Shaft / bent
1X, 2X 2E Y Shaft / crack
1X, 2X, 3X AYEF | Spindle / misalignment
1X, harmonics | H& L-2£3% Parts / looseness
1X, subharmonics A& Parts, casing / rubbing
035X ~ 047X | & U}‘Bﬂfﬂ 2 |Fluid film bearing / womn
03X or 05X |#o]® =2 Journal bearing / loose
0.65X ~ 0.85X 5]i5ﬂﬂ*]i‘_ Rotor system / hysteresis
High frequency | #WloJ® u}lr | Roller bearing / wom

High Frequency
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Fig. 12 Decision tree for vibration diagnostics
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