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Strength Evaluation for Bolster of Korean Tilting Train by Static and
Fatigue Tests
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Abstract

This paper has performed static, fatigue and nondestructive test of tilting bolster frame for Korean
tilting train. From the static test, the structural safety was investigated using Goodman diagram. After
the static test, the fatigue test were conducted under tilting load conditions. The fatigue test was
conducted for 10x10°cycles. During the fatigue test, the nondestructive tests using magnetic particle and
liquid penetrant were performed at 6x10%ycle and 10x10°cycle. From the crack detection tests, it was
known that there was no fatigue crack in the tilting bolster.
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Fig. 2 Photograph of the tilting bolster
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Table 1 Load combination for main in-service

loads
Vertical load Lateral load
Loads
FilkN) F (k) Fr(kN)
1 1232 1232 0
2 110.88 86.24 0
3 110.88 86.24 +64
4 160.16 13552 0
5 160.16 13552 +64
6 86.24 110.88 0
7 86.24 110.83 -64
8 13552 160.16 0
9 13552 160.16 -64
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Table 2 Load combination for the tilting loads

Resultant Actuator | Lateral
link bracket force Toad load
Load case
FokN) | FLkN) | P (kN) | Fu(kN)
+8°
-, 10 71.18 168.36 +75 -64
tilting
-8°
o 11 162.47 771.75 75 +64
tilting
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(a) Maximum principal stress.
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(b) Von-Mises stress.

Fig. 9 Stress concentration area of the bolster
frame
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Fig. 10 Location of the strain gauges

, F2 4224 (ABAQUSY
4450 YFoolE BepdT e

= QA(ABAQUSY C3pgL
Betao o Feh A
Zé—’FP% &i¢% 74 ‘ 3974271 ¢+ 163227] 0]t}
A AL SMAOAE FEAEE
330MPaOIB1 ﬁ%ﬂ“«l attel FAE  14mm,
HA$S5He FAT 12mmo|il FHHI}H FA
= ommolt}. AL 9 737:1]1743 4719 o
g gadase g8xygs AAE=E 299 x

O

HE AU E AT Yol AFEE FEE
R}, Fig. 9= +8° REFEAstA FdaL
ANE T dojd BxE T Fo &
350 E Jed Aoluh Fig 994 & 5 3
=ol F589 4% AA2EFHY oA A
Ho] A A, VonMisessH 2+ ©H
Pa B RYroo) T2l A TG ot
GA olH g FEIFT T 2EHA AoAE
&g

2 ANgodME &= ui@EE: AoA . 57
(KYOWA, KFG-5-120-11LIM2R), ZAE Alo]R):
97] (TokyoSokki, FRA-5-11-1L))2] W& E Ao]X
2 Hzkslgict Fig. 102 W E Aojxe Rzt
HAlojt). Fig. 10914 RE 3% ZAE AolAE



A A HEAg g g

100% of Max. Joad 1~ -

75% of Max, load+ —— ———,

Load

o [ %0 °0 120 150
Time (seconds)
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Table 3 The measured stress.

Gauge | Tpmaz Tpmin Tinean Tamp
No. (MPa) (MPa) (MPa) (MPa)
26 88.4(5) -21.7(7) 33.3 55.1
27 | 723(11) | 19.1(10) 45.7 26.6
28 43.1(4) 24.1(6) 33.6 9.5
29 6.7(9) 3.4(10) 5.0 1.7
30 90(11) -5.95(9) 1.52 7.5
31 182(11) | -19.8(5) 0.8 19.0
37 11.1(5) 5.2(7) 8.2 3.0
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Fig. 12 Goodman diagram for the tilting bolster
frame
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Fig. 13 Definition of fatigue test steps
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