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Fig.4 Frequency response curve of the floor center point with rigid suspension and original suspension stiffness
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2
Tab.2 Latin hypercube sampling scheme and simulation results

/(N/mm)
Xhyq-1 Xhyq-2 Xhyg-3 /(m/ s ) /Hz
1 3720 1151 1224 0.002 90 14.13
2 4 356 793 754 0.003 99 13.99
3 1 866 1 888 393 0.003 20 13.87
4 2 170 3499 651 0.002 58 14.16
5 2 859 3201 614 0.001 97 14.24
6 5488 2610 1 468 0.002 43 14.72
7 4700 2 130 1754 0.002 57 14.56
8 1238 1497 1 009 0.003 01 13.77
9 3239 2 368 909 0.002 17 14.21
10 6 242 3824 2 089 0.002 71 15.24
0.001, 23 14
, o 3 , 5
6 o
3
Tab.3 Optimal solution of all suspension stiffness
N/mm
(X) (V) (%)
byq-1 3 630 1 089 3630
byq-2 3182 955 3182
byq-3 459 138 459
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Fig.5 - The peak value of frequency response
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Fig.6 Modal frequency optimization process
optimization process
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Fig.7 First vertical bending modal after optimization of suspension stiffness
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Design of Elastic Suspension for Traction Transformer of EMU
Based on Adaptive Response Surface Method

Wang Yangyang, Gong Dao,Zhou Jinsong

(Institute of Railway and Urban Mass Transit, Tongji University, Shanghai 201804, China)

Abstract.In view of the phenomenon that the large vibration of the car body floor leads to uncomfortable riding
under the original hanging stiffness of a certain type of EMU, the optimal design of the hanging stiffness of trac-
tion transformer of the EMU was carried out. In the process of optimization design, the Latin hypercube design
(LHD) method was used to sample. According to the sample data obtained, the adaptive response surface method
(ARSM) was introduced to optimize the design of the suspension stiffness of transformer, which avoided the prob-
lem that the traditional response surface method was completely dependent on the original sample points. After
the design optimization, the hanging stiffness of traction transformer was verified, and it was found that the verti-
cal vibration acceleration of the car body floor was greatly reduced. The hoisting frequency was 9.0 Hz, which
was much lower than the first vertical bending frequency of the rigid hanging car body. After modal analysis, the
first vertical bending frequency was kept above 10 Hz, which conformed to the requirements of the modal match-
ing for EMU.

Key words: suspension stiffness;adaptive response surface method ;optimization design;Latin hypercube design

method



