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Optimization of suspension parameters for variable-gauge trains

based on the PCA assignment
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Abstract: In order to improve the running performance of variable—gauge trains when working on different
gauge lines, a PCA assigned signal-to—noise ratio—based method is used to optimize the suspension
parameters. It established the dynamic simulation model of 1 435/1 520 mm high-speed variable-gauge
train based on SIMPACK. The key suspension parameters were selected by parameter test method Pareto
diagram. Based on the optimal Latin hypercube design method, 200 groups of key suspension parameters
were selected for simulation test. The signal-to—noise ratio is used to analyze the dynamic performance.
Assigning the weights of various dynamic indicators through principal component analysis, and obtain the
optimized values of key suspension parameters for variable-gauge trains under two different gauge
combinations. The results of parameter optimization are tested and verified, which show that the dynamic

performance of the optimized suspension parameters on the two gauges meets the standard requirements,
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and the vehicle has better dynamic performance.

Key words: railway transportation; variable-gauge trains; optimize parameter; dynamic index; the

optimal Latin hypercube; principal component analysis
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Fig.1 Topological relation diagram of rail

vehicle system

R 4l v AR I A A Bl ) 2 B Y R b
g5k, 3 F SIMPACK @ & 14 FEAk 211
ZRFD AR X 7 IR B A5 A | v 748 20 B 2 A
F — R e 2 A Tl O L ) el R
DL RE PG s — R G s AR
B 1) DR A% PR AT DR R A A ) % e B B
RHIAT A2 5 58, 4 8 DR S 22 R 2 5 J) 2%
SRR 1R,
1.2 BYEMXRREKER

AR SC I AIE 9 4 A8 B 8 4 BB I 1 435 mm/
1520 mm (FLIE AR 4, ZE 30 7E 58 U AR 40 )5 17
e Ok T S N G K RN TR o T}
e fil = AR R R U A OC R o B RLERLRT S
A C R A XS S0k [ 23 10 A2 B IR 51 2
B 4 58 s T 2R R R LMA B 1T, 7F 1 435 mm LR
LB HLE FR R LMA B s i 5 3% = CN60 5L
Be A, UK YE 1:40;5 78 1520 mm Bl R 88056
F oK LMA g% 1 5 % W P65 WL & L 5L



- 3160 - THXEFF

(T % k)

% 54 %

FR1 THEEFTEBRESH
Table 1 Main suspension parameters of

variable—gauge vehicle
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Fig.2 Dynamic simulation model of

variable—gauge train
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Fig.3 Pareto diagram of the influence of suspension parameters on dynamic indexes
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Table 2 Characteristic analysis of principal

component matrix
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