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Dynamic analysis of the rail vehicle system with ADAMS/Rail
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ABSTRACT

Rotem has been using VAMPIRE for simulation and verification of the railway vehicle design. To
improve the capability and accuracy of the analysis ability, ADAMS/Rail has been chosen as the next
generation analysis tool. The dynamic performance of the railway vehicle, which is designed and
manufactured by Rotem, is analyzed and simulated using ADAMS/Rail. The critical speed for linear and
non-linear stability on tangent track, curving performance on various curved track, ride quality,

derailment coefficient and the eigen values are calculated. In this paper, the resuits from ADAMS/Rail are
compared with VAMPIRE’s results.
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Table 1. Vehicle basic data

Car body 52.48 ton

Mass Bogie (Sprung mass) 3.495 ton
Wheelset (Unsprung mass) 1.753 ton
Bogie pivot semi spacing 79 m
Bogie semi wheelbase 1.im
Height of carbody C.G above rail

Dimension level 1.85m
Height of bogie C.G above raill
level 0.414 m

Wheel radius 0425 m
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A%} FEAMNAAN 2 B TA JF A 2 1A 98 xdo] glon o
F 7P% AA 1 e Aol AT sMd Agd A& ALY F4H 54, 2 9
= ErHko|th. ADAMS/Rail: ofd FE@ slojneelst A ¥4 govz VAMPIRE
oAx AEsFE 712 549 BEEES ADAMS/Raild 98 2o Ex= dAgstd Ags
Rt AEF HLY P F ZEaPA ALHE /R A¥Zo] B AR5
olFste 1EE FXxFoz N2 I8 5t AEETIAEY B9 ADAMS/Raild)
ANE FEEY(Curvature irregularity)S A9 Unx BEyAes 74 £xz24S £
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Contact data2 A& ¥ 3§40 "LZEFC U-g Ag-Egith

ST CONTRCTDARTAPIOT 8 e . Refing redis &fcesnce 10 Ot naminal foling raGass vs, Ratetw likeral Gsp soerent satwmed whes endrad

103

Length rm)

£

uic54-20_51002_vampire_contact Rolling radius difference

L1k]
@ 0 3 60 9 20
e Lacgth form)

Fig.2. Rolling radius difference plot
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3.1 AFHH 14234 (Static and Eigenvalue analysis)
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Fig.3. Mode animation of results
Table 2 2t7ts) Z2a8e $o 78 2= g& €2 B¢ Aoy 2ze meg
Fotrst BRRE vadl Bd FAS 23S Jehla glow wEo eIt A 8E
LAFS & 5 A

Table 2. Low speed eigen values

Frequency (Hz) - Damping (%)
Mode Vampire | Adams/Rail | Vampire | Adams/Rail

Roll 0.302 0.36 18.354 13.071

Yaw 0.6 0.602 53.344 53.154

Car Body Sway 0.807 0.727 47.603 55.195
Bounce 1.085 1.092 11.052 10.91

Pitch 1.334 1.308 11.068 10.919

Bounce 9.574 9.57 26.956 26.986

Bogie Roll 10.873 10.865 35.764 35.456

Pitch 12.917 13.305 42.15 42615

Yaw 29.5 29.445 44474 44.725

3.2 A A3 H (Stability anslysis)

A% FHAPA 2 4FE A 222 AFFEYT(Conicity) & 5 4 o,
ZAedauld we dass AF JALEE 428U, Figds ZF T2 aRq4 2
EHATH7E 049 vlRAEA Y] AAEE g Zo|t). 2 T A HNAREY
Bl 5% least dampingg 71522 @ YASEE AHEY VAMPIREANAE 41m/s,
ADAMS/RailolM € 42.8m/s¢] A#A7} vghon e GoAe JASEEs ¢ FAFS
& F AUk
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Fig.4. Critical speed calculation plot
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3.3. kA4 (Safety analysis)
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Z X &I Yo lateral forced] o] %zt zHol7h Q&2 ¢ 4 Q). o] Wheel/Rail
contact& I3 HHE +3% of AEZvde YT FLaE= o o] g9
zolzb 7] wWiEolm Hu AHx e d37l G Hojop @& Hoez @|udr.
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Fig.5. Lateral Force of 1st Wheelset (VAMPIRE, ADAMS/Rail)
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Fig.6. Vertical force of 1st Wheelset (VAMPIRE, ADAMS/Rail)
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Fig.7. Y/Q of 1st Wheelset (VAMPIRE, ADAMS/Rail)
34 AR (Ride index)
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Fig.8. Vertical acceleration of carbody above Trailing bogie & Leading bogie center
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Table 3. Ride index of vehicle

Wz index RMS(m/s”™ 2) | ISO index (dB) | Criteria
VAMPIRBA/R2ilVAMPIREA/Raill VAMPIRE |[A/Rail| Wz | ISO
Lateral .Leading bogie | 1.40 |140| 006 [0.05] 955 935 (25| 105
Vertical .Leading bogie; 1.87 1.901 0.17 |0.16| 104.7 [104.3| 25| 110
Lateral .Trailing bogie | 1.48 |1.42| 0.06 |0.05] 96.2 942125 105
Vertical .Trailing bogie] 1.62 |1.67( 0.10 |[0.10| 999 99.7 | 25| 110
Longi .Car body 1.24 1.291 0.03 ]0.02 88.8 87.9

4 A&

2 19 fABHA o8 7HA] FEAHA S FEHes vads YAH2EE o
d sFAH0Ad gou & nollMe HAAFY FEAAN AH HEE7] A& oln AF
¥ 279 nuE Axd 2ot AHAY, TfANY, FFHHY, HAGHY, A2
HA A diFEe o] HFUNF £EY FAAEH FEEE Yol FAG. 3y,
Wheel/Rail E&AEE Xt off F 22389 @0l #HAGA9 o],
o] dig Foldoz A Aol & EAAl Bo] Foller ol& HZAH7] ¢
sto] B& A9 ko] 71&o] RHof & How @ddn.
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