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Analysis on Running Safety for KTX Vehicle

. gy

Jae-Chul Kim - Young-Sam Ham

Abstract Lateral vibration at the tail of KTX train was found during the acceptance test. In order to settle the problem
of lateral vibration, the wheel conicity was changed 1/40 to 1/20. However, we should evaluate the running safety
of vehicle with 1/20 wheel conicity because modification of wheel conicity may cause the running performance to be
worse and critical speed to reduce. In this paper, we calculate critical speed of KTX bogie as wheel conicity increase
and analyze the running safety for KTX that has 20 car trainset formation using VAMPIRE. and compare with the
test results of KHST to validate analysis results on high speed line. A analysis results show that critical speed of 0.3
wheel conicity is over 375km/h and curving performance of 1/20wheel conicity is better than 1/40. Also, we examinate
the running performance of KTX to check out possibility to increase speed of KTX on conventional line. A analysis
results show that it is possible to increase up to 10% the speed of KTX on tangent line but KTX on a curved line
should be operated with the speed of conventional train.

Keywords : Running Safety, High Speed Train, Wheel Conicity
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Fig. 1. Analysis model of KTX vehicle
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Fig. 2. Wheel profile of GV40 and XP55

Table 2. Analysis section

oz Ao] o] 2 ko] Yigt AN 2 = Position (km) Distance(km) Radius
High speed Line| 106.3~122.3 16.0 7000
o257 9tk BhAlo] tiat SPHE L Table 13} 20| 3187 s p—
. 4~374. 115 X
29 295} SA] HETA] BRAlo] dojutiail B 2 g Convgntlonal 800.900
Line 415.0~405.8 9.2 1000
Table 1. Criteria and evaluation terms on running safety
Items Allowable limit
1. Q/P £0.04xT (T: Time . .
Derailment 2 g P <1.0 ( ) Japan -T < 0.05 sec : jumping over
. . - . > . .
Coegllglent (Probability of Accumulated Number = 0.1%) = 0.05 sec : running over
QP =08~1.1 Korea -30Hz Filtering -Q/P=1.1
(Q : Lateral force P : Vertical force) (Probability of Accumulated Number= : 0.1%)
Wheel Unloading dP/P=80% Japan .
Ratio(%) (Probability of Accumulated number : 0.1%) Korea 30Hz Low Pass Filtering
Q =28.45+0.3P(kN) Japan -30Hz Low Pass Filtering
Lateral Force A ! om di
Q = F(10+2P/3) (F : Safety Factor) England verage value every 2m distance

- Prudhomme Limit(F=1)




2o U H8IIENE g, Yol Aol 2
wat 350 7120] £8ED | WEA % 7 7EAS
Ag1n

KTXA}e] £A|814E 3] deiie dezdes A=
of 3t dlo]E 7t atFc). waka] £ Atollk= Table 29}
2ol 73%’—7%4_5 g 7 7124 bl As A
Z2A2 23" AA dolEg o8kt
2.3 KIXXIy 0| EIgs BE

$-4, KTX Aol thgt s adite] elgd-e H35517]
A FA s A Foll Sl T=F 5 H(KHST)
AzFo] A AR LEET A@A oA ST BAA

o} {FFHAEC] HAE Bl HESIYCE Fig 32 KTX A5

o] AREHT AJFHA 106.3km~122.3km2] F£7HE 225km/h
9] £52 T8 A] B3 ZAfold, Fig. 4= KHST Afo]

AR ILAT APA TS 220kmhe] SR 3 Al A

3t Aot 9J9] Ark= HFE A A WA AFof

KTXRIQ) 298 QA oy
SI3MCoE|= B 103 A5Z 20079 475

gt AataA et S473b] e U kel
ohy7] &l l A7t Ao dAsHAE FA, o
AHor Z4 44} 6%7347} FAR A4S UEE A
& ;AT > ‘EP oheb] KTXAREE) 53 g 9 =4l
23/ AEES o KTXA Bdo] Bhgdo] 9l A=
e

3. KTXXIg2| F§ o1y oAzt

3.1 KIXAFHR| LHSE O

99 92 Fask BT Ao Aao) guTHel o
A 23] H9AF-S B ABF(Hunting) B0 2
s, ofi 4 oo R FAT Aol ATl 3
Z71ste] Aol RSP Hek olfje] SuE AL
o} shul, o] YASEL Ao T Y Mot =)
whizo] 2 AAN o] LTS PASEE 234517
FES ek KTXAHFS Geipo] B2 QA EE =3

Probability of Accumulated number
Prabability of Accumulated number

Q (Lateral force, kN)

(b) Wheel unloading ratio

[ 2 QO @ 100

PP P (Mertical force, kN)

(c) Lateral force

Fig. 3. Calculation results for KTX (1/40, 225km/h)
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Table 3. Critical speed of KTX for GV40 and XP55

Wheel Conicity Critical Speed (kmvh)
GV40 (1/40) 450
XP55 (1/20) 430

375km/h
400km/h

Fig. 5. Calculation results for lateral displacement of 1st articulated
trailer bogie (Conicity:0.3)
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Fig. 6. Calculation results for lateral acceleration of body, bogie
and wheelset
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Table 5. Speed limit on conventional line
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600R 110 120
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Table 4. Calculation results for KTX in high speed line (300km/h)
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GV40 XPSsS
Straight Curve Straight Curve
Items MM
M P M P M P M P . Motor car

P : Passenger car

Derailment Coefficient 003 | 004 | 026 | 043 | 0.04 | 0.04 | 0.06 | 015 | 0tz low pass filtering
+Maximum Value
. filteri

Whee! unloading ratio [%] 268 | 344 | 257 | 386 | 261 | 344 | 27.1 | 303 | 3OHZ low pass filtering
- Maximum Value

Lateral force [kN] 1.8 22 288 | 246 | 24 2.6 29 | 11.3 | - Average value every 2m distance
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Fig. 7. Lateral acceleration of KTX with GV40 and XP55 at
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Table 6. Calculation results for KTX in conventional line (XP55)

Curve
Straight
600R 800R
110km/h 120km/h | 115km/h | 125km/h | 140kavh | 155km/h
Items
M2 |M|[Pp|M|p|M|p|M|p|M|p|M: Mora
P : Passenger car
Derailment 067|087 | 058 | 0.88 | 053 [0.73 | 055 | 074 | 029 | 0.26 | 0.34 | 0.26 | ~30HZ low pass filter
Coefficient - Maximum Value <1.1
Wheel -30Hz low pass filter
unloading ratio [%] 625659 |643 834|456 67 |658|71.1|30.3|33.7|34.0|358 Maximum Value : 80%
Lateral force [kN] 42115351446 | 544 (32.5(382362|422(22.0|18.8 246|182 -Average value every 2m distance
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Fig. 8. Derailment coefficient in curves (600R)
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Fig. 9. Wheel unloading Ratio in curves (600R)
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