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Bogie Frame Design Considering Fatigue Strength
and Minimize Weight
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ABSTRACT

In development of the bogie, the fatigue strength of the bogie frame is an important design

Also the bogie frame weight reduction is required in order to save energy and materials. In this study,
structural analysis of bogic frame by using the finite clement method has been performed for the various
loading conditions according to the UIC standards and it has been attempted minimize the weight of

al network and genetic algorithm.  Finite element mesh

bogie frame by back-propagation ne
generation and finite element analysis were performed by Altaire HyperMesh and ABAQUS.
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Fig. 1 Modcl of bogic frame

Table 1 Material properties of bogic frame( kgff/mm®)

Material Yielding Tensile Fatigue Limit
Material — -
Strength Strength Basic Grinding Welded
Material joint
SWS490A 33 50 16 11 8
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Table 2 Load cases of main in-service loads

o Torsional
Load Vertical force Transverse for STEP1
case - . force 108, Stress analysis
z Gl | G2 for the Fz1, Fz2, Fy, Florl,
1 0 Ftor? loads
2 0
3 N STEP2
3 Fy According to the load cases of Table2
4 0 superpose the stress results of STEP 1
5 By Galculate the principal stress &
" " principal direction
6 0
7 U+ a- fFz STEP3
g . Select the maximum principal tensiie
8 2| (L av BF2 Str8ss T & determing the direction
9
tor STEP4
10 Ftorl Stress transformation to the direction of
11 Fror2 STEPS3 in the other stress cases
12 Frorl
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Table 3 Design Variables and Initial Value

Design |
U [ mitial| Lower| Upper ro)
Variables

Upper cover plate
Xy 6 [ 12 | 20
of side frame

Lower cover plate

X2} 16 12 2
of side frame / e
Inner vertical cover “

=

X3 12 8 16 . N . N
plate of side frame Fig. 4 Design Variables of Bogie Frame

% (Back-Propagation Neural network)
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Table 4 Errors hetween BPN result

s result each test

and fatigue ana

data

Node number | 11268[ 4862 [10884] 12075
Rewult of BPN | 1165 | L015] 0018 [ 1171
data | MO 10 |asal ooes | 1146
fatigue analysisg)
Error96) 4913 [6.020] 6,173 | 1%
Result_of BPN [0.716 00611 0.96 | 0.828
data | B OL s o6l 0m1 0810
faugue analysis
ErorCe)  [0033]1521[1.583
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Table 5 Errors between optimization

result,

result and fatigue anal,

Node aumber 11268 | 4862 | 10884 | 12075

ost Result of GA g ggyl 1 o00| 0.961| 0.995
Y otimization

050 Result of fatigue: 0.884] 1.028| 0.990| 1.000

analysis
Senersten Error(%) 0.397] 2.731] 2.908] 0.571

Fig. 6 Result of GA



Table 6 Result of Optimization

Optimal Value
X1

X2
X3
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