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Evalution of static and fatigue strength applying European standard for the
bogie frame of Diesel Multiple Unit
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Kim, Woo-Jin Song, See-Yoeb Park, Geun-Soo  Park, Hyung-Soon

Abstract

Rotem Company has designed and manufactured bogie for Diesel Multiple Unit (DMU) according to the
European standard UIC615-4, which si normally used for desugning bogie frame. Because the countries located
in Middle East do not have their own regulations for bogie design, most of running bogies in Middle East are
designed by using European standard UIC615-4.

UIC615-4 specifies the loads that bogie frame should withstand, indicates the way of material data to be used
and the pronciples to be during verification by analysis and test.

The bogie frame depends on the load conditions and magnitudes which are subjected to during service and
characteristics of materials they are manufactured from. From the above reason, Rotem Company has performed
Finite Element Analysis and load tests on the bogie frame according to UIC615-4. This research contains the
results obtained by the analysis and the load tests. Also, this research verifies that the bogie frame has a static
strength and fatigue strength.

The analysis is carried out using I-DEAS 12 NX Series and specially designed test jigs and equipment are
used for the load tests.
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. Tensile Yield
No. Material Strength | Strength Remarks
1 | smad00BP | 490 MPa | 365 Mpa | SCnCTd
purpose
Serrated
2 | s45C 569 MPa | 343 MPa | P13
Flanged
bush
3 | $S400 400 MPa | 245 Mpa | Buffer
stopper
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No. stgxz &s71% Hja

1 4 8% E
F=2
-1 = =1, Fz2
2 5 st
FyLB
3 v &Y % F-l, F=2 Unloading
4 AT k2 Fzl, Fz2
FxL
5 Axle drive reaction rod 3% Fol, 22
FxAR
.= =1 Fz2
6 Emergency braking 3}% d
geney g F=zBE
7 Braking unit inertia 1% fl, P22
F=BI
Fel, k22
. FzAD
8 Shock absorber 3}
F=VD
FyLD
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A5tz A (g olgst 9 FAsF F/9 2% WA 23 2T A EC]
F33k 0w 173MPag) Al o] HAEGItt.

FaE20S A (F olgsl) A ALAF AHLBE HF 2FT FHHG L 234MPad)
FHoj-g-go] By

v EsE2 A
& Ho] T8

etz Axsdss 1g & 4%
ZH Ao $959 5 236MPa 2] Hh&

Axle drive reaction rod 52 A FH
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Loadcase|  F/(N) FoN) | BN Load case 3% x|
1 F K 0 Brake uint inertia Fzl, F=2
5 (I+a-pF. (I-a-PF. 0 fatigue 3% F=BKI
3 (1+a-p)F. (1-a-p)F. £y Axle drive reaction rod Fzl, F=2
4 (I+a+pF. (1-a+pF. 0 fatigue 3% FxTMR
5 (I+a+pF. (1-a+pF. Fy ) . . . = Fzl, F=2
Service braking fatigue 3%
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