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Static and Fatigue Analysis of Bogie Rotating Frame
for a Light Rail Train

FARA, A, 2474, $23’
Jeong-Seo Koo, Hyung-Suk Han, Hyun-Jik Cho, and Dahl-Ho Song
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Abstract

The rotating bogie frame is used in the bogie for a Light Rail Train under development in
Korea. In development of the bogie, the structural strength and fatigue characteristics of the
rotating bogie frame have been evaluated under the predefined load cases according to the
Korean standards for a urban EMU. No part of the rotating bogie frame was subjected to stress
beyond the fatigue endurance limits of the material used when grinding the welding of the
lower plate link. It is concluded that the rotating bogie frame is safe in view of its static and

fatigure strength.
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Fig. 1 FE Mode! of the rotating frame

Fig. 2. FE Model of the guide frame

Fig. 3 The bogie assembly

Table 1 Material properties

Materials Densityx Elastic Mod%llus Poissifm’s Yield Stresjs
(kg/mm’l|  [kgt/mm’] Ratio | fkgf/mm’]

SM400 | 7.8E-6 21,800 0.3 250 o4k
STKR400 | 7.8E-6 21,000 0.3 250 o}
55400 7.8E-6 21,000 03 25.0 oAk
SCW480 | 7.8E-6 21,000 0.3 28.0 o}
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Table 2 Basic description of Light {rain

B = 2879 & 5 2949

=) 2ol 9,140 mm | FEwAEE | 1,730 kgf

W3 AR} 5300 mm | RFRASEF | 1,440 kgf

FASEF 12000 kgf| ASASHEF | 6,000 kgf
A 8 3,000 kgf | FElEAs 0.3

W = (WeagtWagea)l-WaesqatWaema)=14,830 kgf

Table 3 Load cases for the rotating frame
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v spa s dolg
Zn2) W x 1.3 49.0 kN
A E T
2 W % 03 2B 1161 KN
) AT 67 KN
texel Helde] | ARHat 1289 KN
7ol N o _
og 7 & 8 | slee= T 217 kN
AE U=z g s
&3 ol e BY + 10 kN
B g §F
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Fig. 4 Vertical lcad applied to the rotating
frame

Fig. 5 Lateral load applied to the rotating
frame

Fig. 6 Longitudinal load applied to the rotating
frame
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Fig. 7 Rolling load applied to the rotating
frame
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Fig. 8 Principle stress due to vertical load

Fig. 10 Principle stress due to longitudinal load
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Fig. 11 Principle stress due to rolling load

Table 4 Static stress of the rotaing frame
[ =l : kgf/mm® ]
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FAGFEF = (F3F + 535 ) x A3 T LA & 8-3} =3}
= 1.3 x Wg
= 1.3 x 3,875 kgf @
= 5,038 kgf

71, HEFE 3875 kef, wEAFLS 1,163
kgfolwl, ol5e 24zt Hul 4859 769 % X
231 %oltt. AaEH FeFOZRE FANG 3%

o Hx g e 2ol 2 & Atk

FHAPFATH LA = T —FAF ALY &%
= 3,875 kgf — 1,163 kef ©)
= 2,712 kgf
A @9 BeERH ULT 2e Lu RE AL
T Utk
demin/amax = Pmin/Pmax
= 2,712 kgf / 5,038 kef @)

= 0.538 kegf

S =g
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kgf/mm’e.2, 5o FEAE 250 kgf/mm’Rr}
Aomz WHeBL & 2o P
>< Pmean
Umean Gmax Pmax
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= 6.60 kef | mm’
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Table 5 Mechanical properties of the materials
under highest stress

3 275 [¢9 : kgf/mm?]
ZAR 1815 ageld F|&HE

=
55400 | 25.0 | 41.0 14.0 11.0 7.0

A4

o o
H o

ol e

b

o2 A RS SM400d] uld HZAE
lolEl s glou) SM4009] Unk MAIA 54, = &
01—_\;_ 1;_; o]z]—7h:x_ 5013‘_} 74_9_; 7]%/—4_30“ Ug
glo] glo
= #Zoa g

_*TL

N

D2 §454 5¢ 3

o =

ol WA= FF HETL

i)
gt
£
©
H
ftl

I

fo ok > Mo o2

-l
51

2}

ﬁ% °] 6.60 kgf/mm’ql 7o £HF| 3=
@'E AS(R:().;)gg)‘\:‘ Goodman }—‘JEE—‘?—PH E}-%ﬂ]— z
o] 7% # Ut

3

O mean

EARE 0 S k=05 = Sar--n *x [1 - S 1
ult

= 14.0 x [1-6.60 / 41.01 (7
= 11.75 kgf | mm®

U BHoz, 84 Fo) 1y § F9
ajAE 923 kgf/mm®, £7R dElNE 587
kgf/mm’7} Ht}. $20% a5 dsiA AY A=z

$HE 198 kg/mm’7} LAsE RYE SHPRO]
o, 92 5828 FE 587 kgf/mm’Hr} Fong
g2 ths] rH3kar Frre 5 Sl

[=13
o

42 2

ol

]
ol

tS0l CHEH B2 A

CEET DR EAS

ek 852 Table 304
Fo " 03W(L,163 kgf)olm wrE o g

gy o

DA, 9% Ee HFSHE 00]7, $u R
Ye L F A F R =L 0y = 0 Otk FIP
$Fze) e 4 A% Al F3Fe, A3 2~
E3 833 2 SR(SRR)NN WS, GES
% 465 kgf/mm’o]c}. SlE A= $Ra%0)
5 gtk 4% Fxad @ A Pz $3
o WS RAE B, AT 4§ EE

Ze 70 kgf/mm’ otk F §HEH Sw-1=7.0
kgf/mm’ olth. I HzHF $HAZ 465
kgf/rnmz% 2%
kgf/mm’sthk 2ok weld, 29F dFzANE
slzel WA HAsit @ 4 gtk

4.3 Zo|'dg of=5ol tist nj2ZEalA

02
ol

Az Pol gt o
A Ao vheh 2ol grea =1
F217 kNelc}. afebd, Zop s5e) B
Oclef, &=l R = -1 94& & &

Omean = 0 ©]Th Zo]EF dhFol o3 Hof +&9
l"%

& EEZgolEy A(Lower Plate Link) &I

9] £¥ AEoly|x 0}1:} ] Fek sl 27
A Az &Y FFo] LA
EHR H2 &
kgf/mm’olth, dolwbsk m2alZe SHPE 9.06
kgf/mm’e &R wWE & LY
kgf/mm’Brh At whebs, Zo|wEk stF =z
oo dia) <rdatA oot ek §HEE
Fo agld e A9 FHE L &Y
Sur=-»=11.0 kgf/mm’o|t}. o] A{-dE 3
g < AE 906 kgf/mm’o] AE] IZ &
11.0 kgf/mm rno} Aol waa] Zdojur
4011*1 g2 disjx <rxdatA @k
A& FEE, dolwd WA R Az
8] A = '6‘]——r§ jo] E& = (Lower Plate Link)
o 83FE ool Frh. &HF
Qe Zo] sk, A2 <rHsEy) 9

S E\L
BEve TAZ WANE 5o 4AWA

o[o o
1%
¢
4t
o
[%5]
B
Bl

i

|
N
~
=}

% OFO Hﬂ
oo S N oop
ol 1 oy 4 o

O
ol
-

B

>
[

o

o m{m

=248/ AH5A [/ M4z [ 2002 [ 227



o

FHA M =8N ST

44 22 5150l oist B2

Az Yol Hgste 29 FL A 3%
08 A7) Table 3904 AHod 100 kNojt}. e}
A, Y 339 HAESHE 0,701, &¥H R
S ok 8 FxAd i A A
ge, #93 Id2zy FH¥eIM g,
=+550 kgf/mm’o]t} ol HzdEe $F¥HZo
7= 3t 29 stEzdel o8 Ad Iz g3
Zo] A3 FYe EHFoIH, §HHY H=3
& $HAFL S,pe.y= 70 kgf/mm’ o|t}. £
AzaFodel 8% 550 kgf/mm'e &3
Ao #lz H4¢HVE 70 kgf/mm’ BT} Fu} o
gtA, 89 stexddAe IR gsiA st

Ol

=

a5 7|

Table 6= A3 =g e A4 AxHHL 53 7
Z2EA M Agolch

A3E F3hetd **9‘4 H9e NS oE A
A Fe SHYE aERlg dod A9 &F
z7e] A5l Aioﬂ A QrAsitka BoE S

Art.

Table 6 Fatigue evaluation [ ¢t : kgfimm?® ]
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Fig. 12 Von-mises stress due to vertical load

Fig. 13 Von-mises stress due to lateral load



Fig. 14 Von-mises stress due to longitudinal load

Fig. 15 Von-mises stress due to rolling load
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