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Evaluation of Dynamic Fatigue Life for Maglev Bogie Frame

RN
Sung-Wook Han - Kwan-Je Woo

Abstract In domestic developing magnetically levitated (Maglev) vehicle, bogie frames install electromagnets which
provide the vehicles to run with levitation and guidance forces; moreover, the linear motors used for traction are
integrated into the same mechanical structure. This paper presents the process which predicts the evaluation of life
cycle for bogie frame on various running conditions. Durability analysis considering vibration effect is: simulated by
using random loads resulted from dynamic simulation which takes into account the irregularities of guide rail. And
it supports additional weak points which were not examined in static analysis.
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Fig. 2. Maglev half vehicle for test running operation at KIMM

Fig. 3. Maglev vehicle dynamic model including flexible bogie
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Table 1. Levitation running scenario on guideway

Scen- Vehicle
ario speed Guideway conditions Remarks
(km/h)
1 30 Straight guideway
2 80 Straight guideway
3 110 Straight guideway
. . acceleration/
4 0-110-0 | Straight guideway deceleration
5 5 480mR curved guideway wind speed 26m/s
180mR curved guideway,
6 30
cant 2degree
700mR curved guideway,
7 92
cant 110mm
480mR curved guideway,
8 110
cant 257mm
3. OIF B4 2 LjT0p
3.1 OFF 2
Ew el AnERE B 4 gk E 232
£ R0l A R4 IO § 64 A o

0.01% z_}zqgi 602
o thste] Estsick

WS 71 BRIl

Torameory =28 K133 H18 20104 3

3.1.1 il A CH 3}§0IE1 4y
iAol o] 8 sk thatel] s
e i o A EHX} ool fajofAe
= vaste] WG § o 2 sss e
Ak ool tigt skEEe Wi S Sl 6‘}

XAsL71 2 Frh Table 25 A/3- gjahe] ofojx
spring)ol| 41 €] Ao} 85 Ft& S L tgi a|at
Aok A ML sk o) Aol ululshy z%':qm
(lst Bogie)7} = AH2nd Bogie)2t} th4 & 3122
AR YEdth ol 4 sk diddAM= 0/\}?‘3
7ol eyl whebd dFEdiake sgEd tsiAle
o5l slo|d oz AASATE

olv

N
lo
i

nﬂ‘.

3.1.2 Hard point X' S35 0|2 £M

&7) 718t vke} o) 53} M o 2 ELE tfj2}o) )

o FYUEE ®E 5 YA AAY 1,5367] FdHEol

52 A|71E(Time domain) &2 %%ﬂ‘ii 25 RMS(Root

gof i 74719

Z dedolA od deu 6}%— Adigrol o 2 A
2 5 e &

HA%E Helsod

L d oy

o
5 2
o
5»,
N
iz
b
=
pay
_L
mlo

L oR mu o
I
=)
E
P
o

3.1.2.1 ofojAz e ul-2 & X (Air spring mounting point)
Fig 45 A4 0kmhel 5.2 AR 59 2 Ao
Azo A o) Z9gre] gt sheoldE vehdtt Fig 5
L BHTNS A% 10kmhe 234 35052 ek
o Fig. 62 AXF7tg BALE A 110km/h7}R] 7H
(dkm/h/sec)F 7<(4.5km/h/sec)A| Q] ZHESF Bl2olg & L)
epth 7141 ekl 34 Pitching)o] elalo] Fu) &
o] oojsmalo] AR oR o 2 T W glev] g
A

-

Aol A% 29 ofolazo] £ P& W A2

H

Table 2. Maximum loads at airspring mounting point [unit: N]
. .| straight, straight, straight, straight, 480mR, 180mR, | 700mR 92kmvh, | 480mR, 110km/h,
Mounting point cant] 10mm cant257mm

30km/h 80km/h

110m/h

acc./dec.

30km/h cant2®

2nd Bogie, FL 8,915 9,242

2nd Bogie, FR 8,963 9,241 9,647 9,397
2nd Bogie, RL 8,929 9,088 9,276 9,807
2nd Bogie, RR| 8,894 9,014 9,183 9,705
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Fig. 5. Dynamic load histories at airspring on acc.&dcc.
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Fig. 6. Dynamic load histories at airspring on curved running
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b: regression slope called the fatigue strength exponent

c: regression slope called the fatigue ductility exponent

2Nr: number of half cycles, reversals, to failure

€x regression intercept called fatigue ductility coefficient

o'c regression intercept called fatigue strength coefficient
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Table 3. Summary of durability analysis results (MSM & Static)
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life cylce N 3 - 4 o co oo co
(Static) oo 0 3.43x10 7.27x10 o0
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Fig. 13. MSM durability analysis result for 480mR, 110km/h
Fig. 16. Static durability analysis result for acc./dec.
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