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Fatigue Reliability Assesment and Thirty Years Maintenance History of Axles for Shmkansen
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Synopsis

The axle is one of the most important parts for the safe operation of railway vehicles. Thirty years have passed without
any passenger casualties since the Shinkansen started operation. This is due to the satisfactory results of reliability
assurance systems including design, manufacture and maintenance. This review presents a study of fatigue strength,
history of manufacturing specifications and change in replacement ratio of axles for Shinkansen trains. Running at higher
speeds, and better maintenance methods are also discussed.
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Fig.2 Shape and dimensions of axle for Shinkansen (Model 0)
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Fig.6 Effect of the case depth on the fatigue strength




P16 /REMLEDIIRIISSE NPREEREMORIREMETMLE 30 FORE

Owi AN O v X
Owz A ¢|le|v +
400 - 7.\
| A
& Crack propagation
Vs
= 300
r=)
o i @ £ A
£ 200 5l
2 S
° N ¥
: N i
£ 00 |-O——oNL 2 o] M
& ST
- Crack initiation
! \ | ! I L |
—1000 —500 0

Surface residual stress, MPa

BTN EHRECKETIEBIGHDORE
Fig.7 Effect of the residual stress on the fatigue strength

BHRic b7z - THER NS B R 1 2 Bk aIc Rt
T 5 LD THHEREIFED S SNIRETH 5, FEE
BHEHIE 1 RITRTRERHD ICL Y REEIN T 5, 2
5 LTHELNIRET— 7 I38ET— s 2 & LT s X
IRTEHEY T AT AL, BEFENGER
WENEDRE LICKE T3,

BB LIS IEAROBR &3, T%bb7Vy T

1R BHOREGEH

4 ¥ 7S S BDEECE Z DERDRE TH -T2, £ 2
TZ L OFBRAHREN, BERUBLE FRICERA S ey,
BHIEHRASK E 2 72DIF 3 B TR~ RICE TS, B
AETERDZERE & EHFRZIS N OBKTH - 72, SRk
ANRERRE D RS, a4 VIEK, BUR LR & kS
SIS TOBREZE I FITRTY, FERCERINTY
7210kHz, BB a4 MickbN, BHEFHIN T 53
kHz, 6824 L CIIREDEHEREIC S (2200MPa 2 5
600MPa ~, 5[HE~NELT 51ES X 5mm LI T 65 10mm
PILEANERELSHEINT WD, FETIHE) FERE
ISHOEALZIET 5 & L IZTLMRHEIC & ) EE L RS
THY, BL DT HEEINTE, REDEIRET
) XEFREBIS N RIERERIC TUIRZIS DK F I3
LT, BT hR ) TIOEEEREIC N £
B LT B L HTEEI LT\ 519,
BEFRENR S N HREEL £ L HTHE 2 RITRT.
P EASET RO BERE CORETH 575, Bulidlanik
ERLKREL, ER LD OICHRINHEIC & 53]
HEITRERIC L > CTEOMBIIFELIEIN TS, T L
HRRMGEDUGE L FE - T, BEOIE L RIIF 10X 29|
REEHIRBEILL T3, 1965%% 1 L9 5 & 19754 ELIFE
(ZEF0. SRR THERS L, 19894ELIFES 512K TF L, 19934
IR BRR D ECEFE > T 5, FRCEEINS
NDiF1991~ 3 £ 3 FERITIRE S 724 6 TTARDHEHD
I LR ETICL VIR SN/ L DIHEL S ARICAE
WEW) ETH B, 19804ELIMENBUS 2 D2 BRItk
RN ) =7 LERE) 3T LR LY TH B2,
BT HFEEAFEY L GNEIR L7z L ) IZHBE T
(3RO TERAEFR E 5T B,

Table 1 Classification and cycle of Shinkansen electric car inspections

inspection

O—] (-

30 000km run
or 30 days

inspection

General Regular Bogie
inspection

Bogie General
inspection inspection

300 000km run
or 12 months

AN

7/ O
900 000km run
or 36 months

Regular inspection : Major parts of the vehicles as a train set inspected.
Bogie inspection  : Bogie disassembled and replaced by spare bogie.
General inspection : All components overhauled.
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Table 2 Change in manufacturing specnflcatlons
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