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Abstract : The development of automatic production systems have required intelligent diagnostic and monitoring func-
tions to overcome system failure and reduce production loss by the failure. In order to perform accurate operations
of the intelligent system, implication about total system failure and fault analysis due to each mechanical component
failures are required. Also solutions for repair and maintenance can be suggested from these analysis results. As an
essential component of a mechanical system, a bearing system is investigated to define the failure behavior. The bear-
ing failure is caused by lubricant system failure, metallurgical deficiency, mechanical condition(vibration, overloading,
misalignment) and environmental effects. This study described slab transfer equipment fault train due to stress varia-
tion and metallurgical deficiency from lubricant failure by using FTA.

Key Wonds : FTA(fault tree analysis), diagnostic method, reliability analysis, lubrication, friction coefficient, stress

variation, metallugical deficiency, fault train
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Fig. 3. Mechanical structure of Walking Beam roller bearing.
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Table 1. The specification and working condition of walking
beam bearing"

Classification

Specification

Inner radius : 500 (mm)
Bearing size QOuter radius : 720 (mm)
Width : 167 (mm)
Radial load : 182 (ton)

Load Condition Basic dynamic load : 253 (ton)

Basic static load : 380 (ton)

Internal clearance Radial £ 0.19-0.24 (mm}
Axial : 0.73-0.93 (mm)

Revolution 2 (rpm)

Eccentricity 100 (mm)

Stroke Upper & down : 200 (mm)

Forward & backward : 500 (mm)
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Fig. 5. The fault tree of Walking Beam roller bearing failure.
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Table 2. The failure rate and refiability of walking beam bearing

components™*?

Component Event Falh}xlrrg](;?;e n Rell(éllglllty
PE4 3% 107 0.9999995

Metallurgical | PES 4x107 0.9999993
Failure PE6 7x10° 0.99999995

PE7 5x10° 0.999993

Environment | PE8 3x10°% 0.9999995
Failure PE9 25x%10% 0.9999992

PE10 55x10°% 0.999992

PE1] 7x10% 0.9999981

toller | Mechanical | PEI2 65%10° 0.9999985
& Failure PE13 gx10° 0.9999975
racer PE14 45x10% 0.9999993
PEIS 9x10° 0.9999971

PE16 9.5x10°% 0.999983

PE17 75% 107 0.999988

Lubricant PE1$ 7.5 % 10'; 0.999988

Failine PEI9 35%10¢ 0.9999}

PE20 5.5 x 10° 0.999992

PE21 5.5x10% 0.999992

PE22 55x% 107 0.9999993
PE23 8x10° 0.99999991
PE24 6.5x 107 0.99999993

PE25 55x10° 0.9999991

Retainer PE26 7.5 % 10'; 0.999988
PE27 8.5 % 10° 0.999997

PE28 9.5 x 107 0.999997
PE29 7x10° 0.99999995

PE30 5x10°% 0.9999987

PE31 3.5x 107 0.999996

PE32 8.5x 107 0.999895

PE33 6.5x10% 0.999999

PE34 8.5x10° 0.9999999

PE35 55x% 107 0.9999993

Roller Pin PE36 35x 107 0.999996
PE37 75x%10% 0.9999985

PE38 75x% 107 0.999988

PE39 78 % 107 0.999987
PE40 7% 10° 0.99999995

PE41 5x 167 0.9999991
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