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Abstract In Seoul and most metropolitan cities, urban trains are delayed due to high congestion during commute
times. The delay effect of passengers boarding and disembarking is also significant. In this study, a wide passenger
door system was developed as a way to improve the scheduled speed of urban trains by decreasing the passengers'
flow time. The door size was defined experimentally to shorten the entrance time. The optimum door size was also
determined to improve the stop precision performance of the train while considering the interference effect with
peripheral devices. Because the change in door size changes the structural characteristics of the vehicle, the structural
stability of a train was analyzed numerically. A prototype of the wide door system was made, and the proposed design
was verified using functional and endurance tests. The systematic development process can be used as design data
for door size definition and system production when applying a wide door to improve the scheduled speed.

Keywords : Electric Multiple Unit(EMU), Endurance Test, High Precision Stop, Passenger Flow-Time, Scheduled
Speed, Structural Analysis, Wide Passenger Door
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Fig. 1. Number of passengers on 1,300mm and 1,800mm
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Table 1. Passenger flow time for various door width and congestion index
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Table 2. Load conditions

Load magnitude

Load type Te-car M-car

Vertical(kg) 58,080 60,787
Compressive (kg) 67,083 69,263
3-point support (kg) 17,083 19,263
Torsional (ton'm) 4 4

:Lq?;?;;l bare frame bare frame
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1,800mm door

(b)
Fig. 3. Door frame corner stress in (a) 1,300mm and (b)
1,800mm

Table 3. Results of structural analysis of Tc-car
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. . allowable maximum stress(kgf/mm")
L High- 1
oad type igh-stressed part materia stress 1,300mm door 1,800mm door
Vertical window frame corner A6005A-T6 21.9 9.6 133
Lower front post A5083-O 16.2 7.5 7.2
Compressive Higher front post A5083-O 16.2 7.5 7.5
curvatured center A6005A-T6 21.9 6.6 6.8
. door frame corner A6005A-T6 11.7 6.8 8.4
3-point support -
window frame corner A6005A-T6 21.9 6.3 8.7
Torsional window frame corner A5083-0 15.1 2.7 2.7
(operator room)
1% natural
frequency(Hz) over 10.0 14.08 12.76
Table 4. Results of structural analysis of M-car
i tress(kgf/mm”
Load type High-stressed part material allowable maximum stress(kg/mm’)
stress 1,300mm door 1,800mm door
. window frame corner A6005A-T6 21.9 9.8 13.7
Vertical
door frame corner A6005A-T6 11.7 7.1 11.6
C . coupler pad A5083-O 16.2 7.6 7.6
ompressive
P curvatured center A6005A-T6 21.9 6.3 6.5
3-point " door frame corner A6005A-T6 11.7 7.5 9.4
-point suppo
potnt Supp window frame corner AG00SA-T6 219 6.8 93
Torsional Bolster A6005A-T6 11.7 1.9 2.0
Ist natural
frequency(Hz) over 10.0 13.58 12.34
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Fig. 4. Door sealing structure

Emergency
handle switch

Power block switch
& terminal block
Door closing

: switch
Door control unit 00T lock switch

Right door panel

Left door pane Door hanger assembly

Fig. 5. Door driving system
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Fig. 6. Door performance test : (a) Insulation resistance,
(b) Door manual opening force, (c) Emergency
handle releasing force, (d) Door opening and
closing time, (e) Obstacle detecting and closing/
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voltage, and (g) Water leakage
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