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Abstract : The railroad bogie's components experience repeated loading during service. Especially, oil damper bush
has been fatigue fractured on the plane between rubber and steel stem during service, and which results in inferior
of performance of the bogie. In this study, in order to offer a proper maintenance method of the bush, bubber bush
used for the oil damper was fatigue tested and its damage fraction during service was estimated. Also, FEM analysis
on the bush was conducted. When 1400, 1200, and 1000kgf of repeated loads were applied to the oil damper bush, final
damage fraction exhibited 63.7%, 50% and 40%. From the results of FEM analysis, deformation energy density was
found to be 0.5452kgf/mm’ at an applied load of 1400kgf and the location with maximum value coincided with the
fractured location of the bush. Finally, it will be desirable to adopt the normalized damage fraction rather than abso-
lute damage fraction in estimating remaining service lifetime of the bush.
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Fig. 1. Gil damper wnh a rubber bushlng |nstalled in a railway
vehicle.
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Fig. 2. Construction of the ol damper bush; 1: stem, 2 rubber,
3 eye.
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Fig. 3. Fatigue testing for the rubber bush.

W37k NSk 2 AGHS $FL 600kef
~1400kgte] HSAeNA BASGTE ol AF 35
S MANTE F1Z s on] WeIEe] et
= AN 228 44E STk 7D 2ol
geto Aasiw Bed o WS

7}A48t] ABAQUSR)IA H A& o] 83}
Mooney-Revlin Ar=9ol 1] A8 curve fitting & A}-&
3te] Ogden 4472 Falgiv). F 5ol tigh &
24 AFE fIste A EH Pl et Fx
3|48 AAIste] AlgH Alo|x]Rite] SE = HE
< N skAh
g, 1R BAgA el MR A4S T 2ddH
K9] 5-5-9] d4-& 9lete] 48 CAD AHZES)
o]91 Pro-EngineerZ o|&3}o] Fig. 48} 7o 334
Solid ¥7-& AAlsE &, o]= HyperMesh Version
6.02 o] &3ta] 12 o] tjate] ABAQUSE o] &
ste] sjA & AAlStATE ARRSE 84 F7 1%
o] 7% Z}z} C3DSH ¥ C3DSRHE AMg-3tgich A
7o) A9 &7 210GPa, ZoEH] 038 A4
sl B gial-g 9jste] ALSd Q4E 17232,
45870 HA4E 19895, 5497012 ALE-5H9T) Fig,
e S A8 A8 A0S Vel 190)
o A7 2o 9 F4y(Ux=Uy=Uz=Mx=My
=Mz=0)3}1 x& o2 FHY =T 4607)0]
o] Zhasldh AR FRENAE

ES Alslel BHA] kel 4EEE Astel
=

Fig. 4. FE 3D model of the oil damper bush.
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Fig. 5. Load and boundary conditions for the oil damper bush.
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Fig. 7. Fractured bush after fatigue test.
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Fig. 8. SEM micrraph of the fracture surfaces of a rubber
bush at load amplitude 1200kgf.
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Table 1. Damage fraction of the rubber bushes before and
after the fatigue test

Load Fatigue life Spring constant(kg/mm)
Sample . (cyclic number, D
amplitude(k amage
plitude(kgf) N) Before | After | tion(%)
1 1400 10000 7643 | 2777 63.7
2 1200 5.9x10° 7229 | 3614 | 500
3 1000 5.4x10° 7742 | 465.1 | 400
1.0x10°
4 900 (not failed) | 8571 | 6857 | 200
1.0x10°
5 800 (not failed) | 7692 | 7692 0
1.0x10°
6 600 (ot failed) | 273 | 7273 0
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Table 2. FEM and experimental results for rubber bush with
various applied loads

Asplied FEM Experimental Maximum
Logg(k 9 Displacement | Displacement | deformation enerzgy
g (mm) (mm) density(kgf/mm")
1400 1.51 1.44 0.47
1200 129 133 0.37
1000 1.14 1.20 0.28
900 1.04 1.12 0.23
800 0.93 1.05 0.19
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Fig. 12. Deformation energy density distribution from FEM re-
sult at an applied load of 1400kgf.
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Fig. 13. Displacement distribution from FEM result at an applied
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