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Research of reliability evaluation in electric devices used in rolling stock
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For the purposes of improving the reliability of rolling stock, and savimg labor on maintenance, many
electric devices are increasingly being carried on board instead of machine parts, such as cam, switch, etc.
However, with the increase in the use of these electrical devices, there has also been an increase in the
tendency for these devices to fail frequently. Therefore, the improvement in reliability of these electric devices

has become a pressing matter.

Based on this background, we have investigated the cause of failure and degradation condition of an
electric device, and have found the factors that cause failure, and with what tendency. In addition, since the
location of where the electric device is placed seemed to influence the driver’s degradation greatly, its usage
environment was investigated in detail. Finally, we carried out life an accelerated examination, and
established a life evaluation technique for electric devices used in rolling stock.
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Fig.1 Gate control unit of 201 series train
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Table 1. Investigation items and contents
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Fig. 2 Crack at solder jointing point

()BT oY

ERa T rHICoNWTIR ABORE X2 oo,
FREMELELZAETLTWALOBE RETDL
hie, &bz, REBEAKATHE THT>TWIcEME=
FrHdOFRMEFREE(Fig. 32 R5 L, WiETS 16~17
EFBLEa T IEARBETLTHWS2HOHEWN
ZEBShok, Zhik, NEEMESE D I ARER
LB & & LICERVEALE LD THY, —MICEFEH
BERE kb, HlehEie bR TVWS,

BR(uF)

14
120
10|
8

6

4

2

¢ 2 4 @ @& W 2w 19 18
RE(F)

Fig.3 Capacity change as age deteriorate
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Fig.4 Main controller of 205 series train
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Fig.5 Crack at solder jointing point (AVRZ board)
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Fig.6 Temperature distribution (AVRZ board)
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Fig. 7 Heat Cycle Test conditions
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Fig.8 VVVF controller of E231 series train
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Fig. 10 Temporary installation of the measuring
instrument
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Fig. 11 Result of temperature measurement
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Fig. 12-2 Heat Cycle Test 2
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Fig. 13 Result of Heat Cycle Test 1(Left),2(Right)
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