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Development of a real time simulation model for verification performance HILS of
railway vehicle with MR damper

ZAST, 28", olge”

Yonho Cho™", Hyeongsik Oh”, Kangwun Lee”

Abstract The railway vehicles with various active suspension are provided to meet the needs for high
speed and high quality. On the domestic market variety researches are accomplishing to adopt the active
suspension to railway vehicle. Hyundai-Rotem continuously researches to apply MR damper which
developed by defense industries sector on railway vehicle. These days running test with real train is
preparing to evaluate MR damper’s performance. The analysis and verification performance of parts are
necessary to secure the enough stability before running test. Hyundai-Rotem has the plan to secure the
stability through the evaluate performance by HILS before running test. A development of real-time
simulation model to have the accuracy and reliability is needed. This paper describes the process of
developing the reliable 14 dof and 17 dof real time model by comparative study with Vi-Rail analysis results.

Keywords : HILS, MR damper, Real-time simulation model, Vi-Rail, Dynamic analysis
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Y_b1 [lateral motion
Psi_b1lvaw motion)
Phi_b1(roll motion

Carbody [ 3dof)
Y_c (lateral motion)
Psi_clyaw motion)

Phi_c(roll motion]

Wheelset 1( 2dof]
Y_w1 [lateral motion)
Psi_w1[yaw motion]

# Y_w2 llateral motion)

yaw ITIOTIUI'II

|'|I Phi_b2Iroll motion] E 3:

Wheelset 3[ 2dof]
Y_w3 (1ateral motion)
Psi_w3[yaw motion] Wneelset 4[ 2dof)
Y_wd [1ateral motion)
Psi_w4[yaw motion)

Wheelset 2[ 2dof]
# IF roll motion remove

Psi_w2[yaw motion] > 14dof model

Fig. 2 14dof & 17dof schematic of test vehicle
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Fig. 3 The simulation model of test vehicle with real time simulation equations with Matlab/Simulink
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Fig. 5 Mode analysis result of real time simulation model by Matlab
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Fig. 6 running analysis result of analysis model by Vi-Rail
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Fig. 7 running analysis result of real-time simulation model by Matlab
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Fig. 8 MR damper performance evaluate by HILS with real time simulation model



