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Vibration Fatigue for the Bogie Frame of the Rubber Wheel AGT
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Abstract

The rubber wheel-type AGT has two major kinds of bogie; one is the bogie type and the other
steering one. Both are important vehicular structure to support the whole running vechicle and
passcenger loads. This paper deals with the static analysis for the two types of bogie frame
subjected to combined external forces, as well as independent ones specified in UIC 515-4.
Furthermore, the dynamic analysis is performed under vibrational loading conditions so as to
compare dynamic characteristics, Numerical results by using commercial packages, I-DEAS and
NASTRAN show that maximum stresses do not cxceed the yield strength level of material used
for both bogics. From an overall viewpoint of strength, the bogie type turns out to be superior
to the steering type oxcept for the case of a lateral loading. It is also observed that the steering
type shows a characteristics of low frequency behavior during a course of searching for
structurally weak areas to be stiffened. The vibrational fatigue analysis for cach bogic frame
depends on the loading time history conditions which is applied Time History Central Database
List in the NASTRAN package. Subscquently, the fatigue life of bogie type is longer than the

steering tvpe.
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Table 1 Load specification for simulation

Bogie 4! Steering 2

A .

A19) o | wr vy w4
B | [da ] A

5 1,730 1,440 {1,970 1,690
b Fm) kg | kg | kg | kg

10,500 kgi/ 23

14,000 kgi/ %k

3,500 kgi/ &

ﬂ F—Q‘E(Vma\) 60 km/h
%/}_ 5‘ ilﬂ'ﬁo (Rmm) 60 m
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Table 2 Material property

gAAS E (GPa) 206.8
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Table 3 Result of analysis for each load of
Bogie type and Steering type

& ) Bogie] Steering 2]
Hol-ge | AW | Ho)g  HAiae

5 = (MPa) (mm) (MPa) (mm)

R = 0.52 0.0135 0.957 0.0157

Eap s e 2.06 0.0193 1.06 0.0017

f e e 2.04 0.0194 1.1 i 0.0149
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Table 4 Eigenvalues of two types of bogies.

Bogie type Steering type
f(Hz) A w, | f(Hz)
1 | 560E+4 | 237 | 37.6 | 207E+04 | 144 | 22.8
2 | 6.28E+4 | 251 | 39.8 |347E+04 | 186 | 29.6
3 9.18E+4 | 303 | 4872 | 5.40E+04 | 232 | 36.9
4
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Fig. 1 The first normal mode of the
Bogie type at 37.65 Hz.

MSCPATRAN Verskon 10 18- Oc1-99 14:12:08

58605

502 08

a19-08
FELTY

st 08

16705 B
Y Ay

x 50912

el Fringe
z Max 126 O DNBSS
Min 02343

a3 12 Bogie® 4 1a 1183
2 e AR sEsdnds #5
= @A7k Gol doldE & 5 Stk 23 243
F9E 398 Hzolm MlE Z#H M &
= lu‘°ﬂ/‘1 etz Ad "ozt #F HAo
1% 2% Steering® ) 12 Z/F2AE4 228 Hz
9 of 2y FAPa =Y HLz HE

120 / stz & = stel=2% / X33 | M35 / 20007

FID

Fig. 2 The first normal mode of the
Steering type at 22.8 Hz.
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Table 5 Results of frequency response
analysis for each load of Bogie
type and Steering type

Bogie type Steering type

2 o # Ao e
mode | f(H1z) ;jg Kﬂg ) f(Hz) ;jj ’](ﬂljj
(mm) (mm)
1 37 10031 3.08 23 10.126| 685
2 40 | 044 9.03 295 10121} 515
3 48 | 0.255( 537 36.5 {0307 | 158
4 48.5] 0.867 19 42 |0.081] 7.48
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Fig. 3 The frequency‘ response analysis
of the first mode at 37.5 Hz for
the Bogie type.
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Fig. 4 The frequency response analysis
of the second mode at 29.5
Hz for the Steering type.
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Fig. 5 Loading time history data modified
in NASTRAN.
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