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Optimization of the Elastic Joint of Train Bogie Using by Response Surface Model
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Abstract

Optimization of the elastic joint of train is performed according to the minimization of ten responses which
represent driving safety and ride comfort of train and analyzed by using the each response surface model from

stochastic design of experiments.

After the each response surface model is constructed, the main effect and

sensitivity analyses are successfully performed by 2 order approximated regression model as described in
this paper. We can get the optimal solutions using by nonlinear programming method such as simplex or
interval optimization algorithms. The response surface models and the optimization algorithms are used
together to obtain the optimal design of the elastic joint of train. The ten 2™ order polynomial response
surface models of the three translational stiffness of the elastic joint (design factors) are constructed by using
CCD(Central Composite Design) and the multi-objective optimization is also performed by applying min-max
and distance minimization techniques of relative target deviation.
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Fig. 1 Train model and axis system
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Fig.2 MTB suspension elements

Table1 Dynamic performance index

Condition | Name Performance index
Windon | Imluwl | Unloading on left wheel 1
st;rralglilt Imruwl | Unloading on right wheel 1
ac
. Imldwl | Derailment on left wheel 1
(Transient
state) Imrdwl | Derailment on right wheel 1
Curve Culdwl | Derailment on left wheel 1
track Culdw?2 | Derailment on left wheel 2
(Qusl- Curuwl | Unloading on right wheel 1
static
state) Curuw2 | Unloading on right wheel 2
Straight Rilat | Ride comfort in Y direction
track Rivert | Ride comfort in Z direction
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Table 2 Central composite design

No. Kx Ky
1 -1 -1 -1
2 -1 -1
3 -1 1 -1
4 -1 1 1
5 1 -1 -1
6 1 -1 1
7 1 1 -1
8 1 1 1
9 -1 0 0
10 1 0 0
11 0 -1 0
12 0 1 0
13 0 0 -1
14 0 0 1
15 0 0 0

Fig.3 Response surface model of the imldw1
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Fig.4 Effects of design parameters for the imldwl
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Fig.5 RSM of the imldw1 after stepwise regression
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