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Structural Analysis and Evaluation of Bogie Frame for Korean
Tilting Train(TTX) with the Speed of 180km/h
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ABSTRACT

Korea Railroad Research Institute(KRRI) have been developing Korean Tilting Train eXpress(TTX)
with the service speed of 180km/h as the R&D project supporting by Korea government. The core
of research is the development of the tilting bogie using the domestic tilting technologies. We
developed the 3D-CAD prototype of tiling bogie model. In this paper we attempted to evaluate the
structural strength of bogie frame using the Finite Element Method. Finally, we would like to

propose the application of the modifying part to the detail design.
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Fig. 1 Location of boundary condition for tilting Fig. 2 Location of boundary condition for tilting
bogie bolster

Fig. 13} 2914 R uieh Zo] Ago] R8s 74 R das 2287 dZ2EE F998 o
gteto] F&xdoz Foton, Fxd ¥Z 742AE €A

22 35x2
9" wW7tUE2 Fig. 33 Zo| thatet E2E Alojo] WY &3yt AZHA glow, E¥ 9 Fdl
olf o oste] ¢ e WHo] A drt webx Yt g8 A - F XA A
of o w2 A} thate BAE Alold gl FUIAEY Fo ot ALHA &3, olF A
A F 3lE 7178 g2 Fof FHAgool
Table 1, 291 M+ 7A4td AE 8527 e so3td RAFn ot
Table 1 Load case of tilting bogie
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Table 4 Tilting bogie's number of FEM

element

4% | Element's Type |+ Number

Point NODE 19716

Line(1D) CBAR “

RBE2 10

18

Surface(2D} CQUAD4 902

CTRIA3 250

_ CHEXA 634

Fig. 3 FE Modeling of tilting bogie Solid(3D) CPENTA 1

Table 5 Tilting bolster's number of FEM

element
Point ~ Node MM
CBAR 12
ine(l
Line(1D) RBEZ 1
CQUAD4 7742
2D)
. Surface( CTRIA3 64
. CHEXA 1436
Fig. 4 FE Modeling of tilting bolster Solid(3D) CPENTA m
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Fig. 11 Max Principle Stress under vertical Fig. 12 Max Principle Stress under vertical
static load dynamic load
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Fig. 13 Max principle stress under tilting Fig. 14 Max principle stress under tilting
actuator load(left-direction) actuator load(right-direction)
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Fig. 15 Fatigue-endurance graph(SM 490A) of Fig. 16 Fatigue-endurance graph(SM 490A) of
bogie frame tilting bolster
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(1) KS R9210, "Truck frames for railway rolling stock—-General rules for design”

(2) JIS E4047, "Design methods for arc welded joints of steel for railway rolling stock”

(3) JIS E4207, "Truck frames for railway rolling stock - General rules for design”

(4) JIS EA4208, "Test methods of static load for truck frame and truck bolsters of railway rolling
stock”
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