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A Study for Reliability Improvement of Belt Type Door System using FMECA
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Abstract As a modern urban train is getting complex in terms of high-technology in its systems and components,
the failure management should be performed with scientific and systematic technique. FMEA is a technique to analyze
the failure trends of component parts and influences to the higher level system in order to discover the design
incompleteness and potential defects, which is for improving reliability. Especially, FMECA (Failure Mode Effects,
and Criticality Analysis) is used in case that the criticality that has an immense influence to the system is important.
In case of urban train, in its design and manufacturing steps, FMEA is frequently used as an analysis technique to
meet the safety objectives and eliminate potential hazards/failures since the concepts of reliability of train is introduced
these days. Though, FMEA technique in the maintenances steps lacks in its investigation and applications yet. FMEA
is also not applied to the trains operated by Seoul metro in the design and manufacture steps excepts the newest trains.
In this paper, through analyzing the failures/maintenance data of the belt-type door systems used in trains operated
in Seoul metro Line 1, which is accumulated in RIMS (Rolling-stock Information Maintenance System), FMEA
procedures to the belt-type door engines are proposed. Especially, an effort is made, to approach the detailed FMECA
procedures to the door magnet valve and switch and door engine devices which vastly influences the customer safety
and satisfaction.
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Table 1. Status of the door devices depending on line numbers/

vehicle types
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Fig. 1. Structure of belt-type door engine
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Fig. 2. Functional block diagram for the door systems

Table 2. Relation table between LBS and FBS
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Table 4. Classification criteria of severity

Table 3. Definition/Cause/Effect analysis of failure mode
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Table 7. Evaluation table of RPN(Risk Priority Number)
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Table 8. Countermeasures for improving each part depending on failure types
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