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Development of a Web-based Analysis Program for Reliability Assessment

of Machine Tools
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{ Abstract }

Web-based analysis programs for reliability assessment of machine tools were developed in this study. First, the reliability
data analysis program was developed to search for failure rate using failure data and reliability test data of mechanical
part. Second, failure mode analysis was developed through performance tests like circular movement test vibration test
for machine tools. This analysis program shows correlation between failure mode and performance test result. Third, tool
life was predicted by correlation between flank wear and cutting time, using the extended Taylor tool life equation in
turning data and the equivalently converted equation in order to apply ball endmill data to Taylor tool life equation in
milling data. All the information related to input and result data can be stored in theses programs.

Key Words : Machine tool (32+7) A)), Failure mode ( 1%} ), Reliability (4 2)43), Probability distribution (E+&-5-3), Circular movement
test (L1--FA| ), Vibration (Z1%5), Tool life(Z-75"3), Tool wear(-&-711}H)
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Table 1 Reliability and failure rate functions
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Fig. 1 Analysis result of failure data
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Fig. 2 Failure mode frequency histogram
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Fig. 3 Experimental setup for circular movement test
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Table 2 Cause of each error and related parts

2 % IARL ) pRRC

Ball screw / overheating, pitch error

Scaling error Axis tape / tension
Axis / misalignment, bent
Squareness -
Guideway / worn
Straightness | Guideway / bent, misalignment
Backlash Ball screw / excessive windup, wom

Guideway / worn

Lateral play | Guideway / looseness

Stick slip Guideway bearing/worn, lack of lubrication

Encoder / eccentric

Cyclic error .
4 Ball screw / eccentric

Servo-motor / inadequate torque

Reversal spikes . .
inadequate response time

Servo mismatch | Servo loop gains / mismatch
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Fig. 4 Result of program for circular test data analysis
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Fig. 5 Experimental setup for spindle vibration test
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Fig. 6 Decision tree for vibration diagnostics
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Fig. 7 Web program for vibration test data analysis
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Fig. 8 Ball-endmill mechanism
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Table 3 Cutting condition and Experimental data
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Fig. 9 Result of web program for tool life
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