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Burn-in Test Case Study for Heavy Maintenance to Improve the Reliability
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Abstract The door systems in urban railway vehicles, through heavy maintenance checks by six years, 75 parts for 34
part types in 75 units have to be replaced periodically, and the remaining 68 parts for 40 part types to be replaced occasion-
ally based on the necessity. Even though this process makes the door systems almost to be initial status, the systems have
complicated mixes of components with new parts and used and then have different property from the original ones. This
study suggested a burn-in test as a subsidiary tool to improve the reliability of urban railway vehicles, and suitable for test-

ing conditions and the proposed new target value.
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Table 1 Test level of door system

Test step Main test content Check standard Testing location
D Magnetic valve test Operating voltage, Air supply & exhaust Pass fail Bench
® Door engine test Piston load actual test, Buffer distance " "
©) Monolithic door engine test Door opening/closing test with belt tension " Workshop
@ Field test Speed & cushion, Interlock test " Pit inspection line
® Yard commissioning test Operation condition " Yard
® Service line commissioning test Operation condition " Service line
Z A} (Electromagnetic valve), %=0141%](Door engine) 52 TH FEE oy QAZE Y FEHEA TS FE2] 5
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Fig. 4 Number of failure of 36 months after heavy maintenance
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Test condition: Opening 25sec. Closing 75sec, Ambient temperature : 29.5°C.
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Table 2 Data of door system operating condition
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T2 =43 A7} Table 39

Operating conditions Train
— - — Average driving times
One way X Running time .. . . Retained |Driving times . .
X Stations Driving times of daily K X of daily per train
distance Between stations Stop train per train
weekday 321 times
25.9Km/50min 30 Avr 75Sec. Avr 25Sec 34 trains 9 times 135 times
holiday 288 times
Table 3 Result of door engine operating test
Operating temperature measurement of door engine [unit: °C]
Tel Car
Operating Door 1 Door 3 Door 5 Door 7
times Magnetic valve| Cylinder |Magnetic valve| Cylinder |Magnetic valve| Cylinder |Magnetic valve| Cylinder
Testl | Test2 | Testl | Test2 | Testl | Test2 | Testl | Test2 | Testl | Test2 | Testl | Test2 | Testl | Test2 | Testl | Test2
30times 322 | 306 | 30.6 | 29.8 | 31.4 | 29.8 | 30.5 | 30.3 | 31.6 | 30.6 | 30.7 | 29.6 | 30.5 | 29.4 | 30.2 | 29.7
60times 339 | 32.7 | 31.8 | 31.7 | 33.1 | 33.1 | 31.2 | 31.7 | 32.8 | 32.2 | 314 | 314 | 31.6 | 31.7 | 30.7 | 31.3
90times 33.8 | 33.1 | 31.6 | 32.7 | 332 | 336 | 309 | 32.6 | 329 | 345 | 31.5 | 32.6 | 31.3 | 325 | 309 | 31.8
120times - 33.7 - 324 - 33.1 - 32.8 - 343 - 324 - 324 - 31.6
Test © Test 1: Door opening 25sec. Door closing 75sec., Ambient temperature : 29.5°C
conditions © Test 2: Door opening 15sec. Door closing 35sec., Ambient temperature : 27.0°C
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