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A Study on Evaluation of Structural Integrity and Fatigue Analysis
for the Bogie Frame of Monorail
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Hee-Young Ko Kwang-Bok Shin Kwang-Seop Lee Eun-Gyu Lee

ABSTRACT

In this paper, the structural integrity and fatigue strength for the bogie frame of Monorail being developed in
domestic was evaluated. Presently, the standard of evaluation for the bogie frame of monorail was not regulated.
Therefore, the evaluation of the structural integrity and fatigue strength for the bogie frame was performed on the
basis of the UIC 615-4 standard. The structural integrity of the designed bogie frame was evaluated by
displacement and Von-Mises stress under each load conditions. And the fatigue strength was evaluated by combined
main in-service load conditions specified at UIC 615-4 standard and it was compared with result of fatigue analysis
using winLIFE v3.1 with the function of batch processing. The results shows that the structural integrity and fatigue
strength of the designed bogie frame was satisfied, and the fatigue analysis using batch processing was more

effective than conventional fatigue analysis using combined load conditions.
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stdom, fFeteAsid =W Ansys v1L0E o] &ste] xS FAsA T 283 Goodman
AEE olgste] UIC 615-4 7ol st 1719 =3 FEE&stsxzdd 3] IA=23=E Hrlsta
olg d&EAY AV TE ze FZHA HAE T2l winLIFE 3.1& o] &3 I 24 Azet
o HFEA
2. 377l 9 stExd
AR Eedd iz ZEded gig 3o 7lEe qf ® 1. d9sts =4
Ar ] ke Ao Z OolAH A W ¥ grle
du] 2] &2 AAolH, o]of Fx FHAF F F=2F  Tvertioal toaaty | Tateral Comering
7k FEAE AR UC 61548 A8kl 85 | Gee |0 oD
S . -y - z1 72 z C
zde EFsta FrhE sy old, UIC 1 [40956.8]40956.8 0 0
615-4 7)== ]/\11:_ O}Tzzj_‘g__ Oﬂﬂﬁ}%(exceptional 2 26621.9|26621.9 17609.0 0
o ot ] 3 |26621.9]26621.9 0 17609.0
load), < &35 (main in-service load), &2 &3}
% (particular in-service load)o.® TFH#3tx o, T2 FeestE 24
ol 2 AFdAME BExdd iz Zde 48 .
Load | Vertical load(N) Lateral Cornering
T JdE deste FEskFol & 44 HorE i, load(N) load(N)
g (Fz) (Fz2) (F,) (Fo)
T3l 1 |22759.2|22759.2 0 0
o ¢sles =12 dia Zy el TS = A= FH 2 |20483.3|15931.4 0 0
e o ) 3 |20483.3]15937.4| 14200.0 0
Hetg=s Webd Ao =A, dia Z#edd e + 1 |29587.025035.1 0 0
22 oAANS Hrlet=d AFLHET F 1S 9 9EE 5 |29587.0]25035.1| 14200.0 0
= o . 6 |15931.4]20483.3 0 0
2759 Uyed Aoz, mwedd gizyg e § 7 [15931.4|20483.3| -14200.0 0
A4S 1Hsty steExds AASAT. o, A F 8  125035.1]29587.0 0 0
} ) 9 [25035.1]29587.0] -14200.0 0
I #getes UIC 615-47]<el meh A g3hsi e, 10 |22759.2|22759.2|  14200.0 14200.0
7o AN YA &L IYY FF AL B 11 [20483.3]15931.4] 14200.0 -14200.0
o _ 12 [20483.3]15937.4| 14200.0 14200.0
Q] D olo] ZAMHE A oL A Fo| Al "k
H<d Fzef o] sl FaAAC g EelA LA 13 [29587.0[25035.1] 14200.0 -14200.0
= ugES pyste =712 Aestar. aga o 14 |29587.0]25035.1] -14200.0 14200.0
o _ 15 |15931.4|20483.3| -14200.0 | -14200.0
Al o] 3 g o) 1N = n g =S o
Q) AR E el A 159 ds2 14 16 [15931.4[20483.3| -14200.0 14200.0
TYPZE TPt Eedde] 5 A H . 17 |25035.1|29587.0] -14200.0 | -14200.0
Fo&sts 1S dix Zg el DAY & A+
FAsE, Fols 2 ZUY stEECd U sHE SR ES UEd Ao=2ZA, gix g ddd b
St M2 E oFEE Hrlsted AHEEY ¥ 2v 88T ZRUES UE Ao 2A, Uit FokE
HalE 1gste] SFxAEe] AAHHUY
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31 f3eAs 2y 2 AL BA

1Y )k Zedel Fx oA Hrbes {3
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RO %L%%— 2 jojul = 3319 £

(solid 45)& ARg&stol ZAbsoitt. 1e|al
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Elastic . \ Yield
Material | modulus ?L{er}?;lt%z Po;zfi(())n S strength
(GPa) g (MPa)
SM490A 210 7,850 0.3 330

A

g dAaF9e ZEE 339 Timoshenko ¥ 24 (beam 183)5 Al-&
& H= ZZ(contact condition)S #-&&dtt. a2l

7}z 16298471 9F 200,68470 o]tk & 3 tiAk Ze o] A8 SMA90A] tigh EA
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: Vertical load (F,)
: Lateral load (F,)
: Cornering load (F,)
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Max. Von-Mises Safety
Load displacement stress factor Mode Natural frequency (Hz)
(mm) (MPa) (n)

1 1.279 154.4 2.14 = — =
2 1.351 226.6 1.46 mode 7. 7
3 1.535 100.4 3.29 2" mode 100.2 739

case

Bending mode Twisting mode

NODAL soLUTION NODAL SOLUTION

sMx =1.351

= - .
. 086419 367388 . 648357 929326 1.21 ——
-3838-07 5000 50000 100000 226626
.226904 .507873 788842 1.07 1.351 1000 10000 25000 200000

a3y 2. W9 A3(load case 2) 1% 3. Von-mises 53 Z3}(load case 2)
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%62 A zZeEdde ARFEE Hrehr] s & 6. SM490AS] =245 B4
SM490Ae dig 71412 E4& vEeERA ZAoltH11] —
Fatigue strength
ol AR IFEFE AFFE, H2IFEA0 Yield Failure (MPa)
] Material | strength strength Basi Grinding
cycle)E &3l Goodman A=/l I =E3e 7|EAE (MPa) (MPa) | oot | 185.
_ welding
g o+ ok SM490A| 330 190 155 110
*Fatigue strength with endurance limit of 10 cycle
Omax + Omin (1) Omax = Omin (2)
Om — D) Ao = f
£ 300+
a9 4k Fe8aERd0 e dHsdy $o
AZ A3E Goodman AWl LERA Zolt}. ofuf,
Amare]l A48 SM490AC W3 vz =S e £ 200
i, HAHE& SM490A°e] &5 epQldol oigh
150
d23d5E et Y275 HrbAd R s Basio mefesial
}\] Oﬂ l::%% %E—:‘,Z—iﬂ'% "]"ﬂ"fﬂ_ @@% ] EH?:S_]_’ gi]_7}_ /// 1004  ~ Grinding and welding
SHF I <tdl Yehton, o]E B A
AR A ZEde] V23 7]F 107 At F o] si
/ko]-gl _/r_ug% 77%% Zq\_(_)_i ‘_'?la_g;\];},_ -4|00 -3|00 -2|00 -1|00 0 1c|)o 2c|>0 3c|)o 4(I)0

Mean Stress (MPa)

42 J23H T2aHE o83 YEFE Hr}

ap ze el dig v27de Frbe vzedy A8 Z2afs ofgste] FPT F o, °olE T
3w A%E =5 T 5 Ao gty o= Eﬂﬂz 1] vade F71E 98 Bo] AHEE= UIC
615-4 7l 7|E3ts 2As AR x3ste] 2EH F&ssxdE5d ga A4 FxsAs 9
ok stct Wk IR Z2 g o] &3t W V|EdtE 7o disiAY xS S,
olo U3t St aS XNANTH T2 AAHoz d&HE (batch-processing)ste] 2t ¥ A}
& 2t =&t B8 stexd WA CdE 924 stEgnt WAste] AR A4E IS
T o, LAY T& BT dSs F JdE WS A& 2 Pt vheettt

olo] B Ao & AL A2ZEY ]S winLIFE v3.1S o] &3ste] thxl T el it 3=

A4 ke FAsrdon, oo Wd ARE AFe] da UIC 615-4 7o we Fegatrzi

Astel Az vmatgeh e da Zaddel uF Mzad A4S e ol

D W= Ty e AL y2aE 248 AR =
o %: 300
ARE dFadel s wASFANS A&
do FraAS e % soodl Eﬂf:ff.'.'lfé'c'c"s‘if&'ﬂ.ﬁfiTJI'““,'?.“L"}?'EfA"S’S)l
@ WinLIFE Z2% Aol A ozt o] 2§
N #Erd ALE A4s%n 8499 o T —
N A %]E_:!?l_q_ , 100 | ~\\\\ Grinding and welding
@ W3 Zegel AuAE AzEE e ALY 0
% 7 dFzad Txay 292 48an YV SN
® JzANe FP4n ARBEst Fe oAy 0 0
=) = il =2 3 o) -
o el I=FY L Goodman AE ZAHES A3t a8 5 F983%Fx27 A7 (Ansys) 9}
t} v 284 A3(winLIFE)2] H]
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a9 5& RN S B de 74 ddw Fi$Ed $¥0E A%E Goodman Aol LR
Aoz, UIC 6154 7]%01] ne 2983224
de MEFE AR} FE
mEhA, B ATE B3 #1S
O

B8T 4 9% Aow ARHM, o F Fo) wr} w

5. 28

ATl E A FWelA T Redd A ZH e AARd e 74 kA "
V2= F7be Fdsden, e 22 dES =E5dY

(1) Exeld ik Z el et 7324 g R v2des Fristr] 98 fFH14< UIC 615-4
ZIes Agsdad, destexzdd Fegstsdel e 44 FrtE s

(2) delstszde] AEd hah ZH el i T3 e %3}@1 Hepw o= Al WA sks A
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