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ABSTRACT

The acceptance test of KTX has been performed in Korea. During the test, lateral vibration of carbody over
the accepted value called sway was found. KTX has 20 car trainset formation whose trailer cars are linked by
articulate bogies. So this study is performed to see the effects of long trainset formation on vehicle dynamics
and the train stability by 20 car vehicle model. Firstly the reliable vehicle model which shows well the
tendencies appeared in the tests on the high speed test line is required to find the cause of lateral vibration and
the countermeasure. Vehicle model was made for the analysis with VAMPIRE. The analysis results show that
secondary air spring lateral stiffness is the most significant parameter to cause carbody lateral vibration. Mode
analysis results show that the least damped mode shape is similar to the vibration pattern shown in the tests that
the amplitude of the motion increases along the train set and decreases in the tail part. For the case of short
train formation with 7 or 10cars, sway does not happen. But in the case of longer train formation with 16 or
20 cars, sway was found.
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Fig. 1 Vehicle Model
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Fig. 3 The change of carbody lateral acceleratio Fig. 4 The change of carbody lateral acceleration(RMS)
n(RMS) according to the change of secondary a according to the change of speed(16 car, Airspring later
irspring lateral stiffness (16car, 150 Km/h) al stiffness : 0.25 MN/m)
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Fig. 5 The change of carbody lateral acceleration Fig. 6 The change of carbody lateral acceleration

(RMS) according to the change of speed( 10 car,
Airspring lateral stiffness : 0.2MN/m)

(RMS) according to the change of speed( 7car,
Airspring lateral stiffness : 0.2 MN/m)
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Fig. 7 The change of carbody lateral acceleration
(RMS) according to the change of speed(20 car
Airspring lateral stiffness : 0.2MN/m)

A HA.[2]
Fig. 8~Fig. 10= 2zt 37 l g %””‘J 7441 02 MN/mY of ga7uiet S=Wstd BE =g
Hgo] F(-)Q EMFY & 54 T8 B 53 vh[2,34] Fig. 11¥ W THI7F 002502
PE£E 7t 150 Km/hd “11 % ‘éi%‘%k«] RHE BoFg. O 29 7FRAY e
B4 2= 2AHA %} AL 10% 2L 2E9¥g go] 0o 2Hstd AAA F2d dx

R

16F 3 20F2de] 4= 03 Hz ¥23 05 Hz #2904 F2dgPo)] &9 Fohof glold 2R
g & ¢ At Fig. 9~104ME 150 Kmvh 334 243 2L f2ARE A +

Fig.12¢} Fig.132 20% 2499 7% 03Hz 99 EUAEL =9 05Hz tide] B4 Ro=9 ¥
4¢ BdFED a&AFMAMY APFAE 29 AAF Fa71 05 Hz~06 Hzlge AL ¢
4 ded Fig. 12~14914 Bo @HFul7} 0.025~0.049 A4 05 Hzge 43 me=rt iay
e AL & 4 Utk =F 05 Hzuldge B¢ R9=9 2= A4S HUY Fig 130X 9 o]
AFPY FE Zoz Z4FE A ReE JFo] ARGy} A RAIE HAoE AEA AR
G FAY A& ¥ & Utk Fig. 12& A% Y4 diAe 58 Azl A4 AFY vz B

-129 -



= 34 Ao 04 Hzoldte] AFd oy Jdevte B4AIN o=z gai7uls} 003 ©
Aoz AXNY AlFdAE RE ¢ F Atk Fig. 9~1000A n&olM vehdes AF FHx9 83 &
S AgHoz BaAAE R BT o] R9EE &% wElA wH AT 1 Hz~2 Hz o
o AFoz Fuyez m&HoA UYElUS Fig. 99 Fig. 108 2d @HFul7t 0026004 £/
FE EQAIF AL T} dolxe AE ¢ F Utk dEgA FHAY AL gEFNE AA #
Adte Ao IAAE Y F Y& AL A4 AAAYAN B5E AFFUFE AFE I
AFo) AXNE ZYL Fig. 13049} Zo] 9= 44 vehg ¥A4A Rec P43 dNsn ¢
o] o] £t RS=7F KTX Fo|8 EdA A& vetde A& ¢ & Aoh1,256]
13 5 14 -
211 coneny v 3 2E | Conicity CoL e
"o_ B 0.025 2F{ m 0025 | o % x
e : gggg ub| e 0030 - . *
wosd | ¥ 0:040 _ o A 0035} . .. . oo
Z .19 ooss Yosk | w 0040 . .
go-s- 50_._ ¢ 0.045
io:s- '] n s 8 o7}
IE 0.4 l [ go_s-. L S O T
03] a tu ®= " . =k 4. ,:._ .a I
:.:: ::: . . - . -- .| .
00

02 M S S S S S
B0 100 120 140 160 180 200 220 240 260 280 300 320
Velocity(Kmh)

120 140 180 130 200 220 240 260 280 300 320
Velochy(Km/h)

Fig. 8 Frequency of unstable modes of 10 car
model (Airspring lateral stiffness:0.2 MN/m)

Fig. 9 Frequency of unstable modes of 16 car
model(Airspring lateral stiffness:0.2 MN/m)
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Fig. 10 Frequency of unstable modes of 20 car

model(Airspring lateral stiffness :
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Fig. 12 The mode shapes of 1st unstable mode Fig. 13 The mode shapes of 2nd unstable mode
(Airspring lateral stiffness : 0.2 MN/m) (Airspring lateral stiffness : 0.2 MN/m)
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