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Abstract : Rolling stock structures such as bogie frame and car body play an important role for the support of vehicle
loading. In general, more than 25 years' durability is needed for them. A lot of study has been carried out for the
prediction of the fatigue life of the bogie frame and car body in experimental and theoretical domains. One of the new

methods is a probabilistic fatigue life evaluation.

The objective of this paper is to estimate the fatigue life of the bogie frame of an electric car, which was developed by
the Korea Railroad Research Institute (KRRI). We used two approaches. In the first approach probabilistic distribution
of S-N curve and limit state function of the equivalent stress of the measured stress spectra are used. In the second
approach, limit state function is also used. And load spectra measured by strain gauges are approximated by the
two-parameter Weibull distribution. Other probabilistic variables are represented by log-normal and normal
distributions. Finally, reliability index and structural integrity of the bogie frame are estimated.
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Nomenclature

Cov( X;, X;): covariance of X; and X;
g : limit state function

P; : probability of failure

B :reliability index

(g © mean

o% : variance
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Fig. 1 Standard electric car developed by KRRI
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Fig. 2 Stress measured on the bogie frame

92 FARXSAIH=2F HIIA M55, 2003



Probabilistic Fatigue Life Evaluation of Rolling Stock Structures

P = [ fode (18)

A7 A ()& 8 2 atee] FEEEFrT

2 A7k 4 gl

A9 4o e e e

Poo= [ 10 fn) e (19)
4714 1o = (L0 (20)

Ao e pHAE YO R Tal7] S A
A2 ol Gk Qo2 xE BANA T AL
Jhabe e},

I.(x)

Pxde)= ——x—— @n

7| N Fa 8T, «E 1tﬂ7>zﬂ Fa oz WAl
3k x9] grojth 9 A2 P35
BF, AR R gtk EWW A
7] i = it B2 EHVER *1%1111 o|liE
T stofof gt

A7) SHAGEI A A A (11)& AHE-8He
H7EZ2 A EH o)A e 483, Zizte &
Fofl ] HFEE ol-&3te] G & DAA F
/\LE}]HL;GNOH ;Hot]s]q;]. o]tq} Eguowg&,o] gl <0
d Aol g&E AJejo| 2R o] & Fh-' gl 3
852 F A A3l gk g3l v)7t |
o} Z 1,000,000 ¥ 43 F 9317} 1010,
s¢8E 2 P, = 10/1,000,0000] FTh 2 32 ol A
= Al338l4 10009HA & A 85t SEdS S,
4, A, k2] 3 HEA9H(C.0.V.)= Table 1 3} 72
o). Al g o)A 9] A3 Fig. 40 FORMS] A 3}o}
A GER AT

Ol

oh (R rfd

Table 1 Used values of the parameters

5:223;: Mean Cov* Distribution type
S. 0.38 02 Log-normal
4 1.0 0.4 Log-normal
A 7.64E9 0.11 Log-normal
ks 1 0.2 Normal
m 3.8

* Coefficient of variation = standard deviation / mean
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