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The relationship between train weight and acceleration for the Korea’s next-
generation electric multiple unit train
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Abstract This study reports the relation between the acceleration and weight for the Korea’s next-
generation high-speed train (HEMU-430X). In order to evaluate the effect of weight, the total weight of
HEMU-430X was varied by 2%, and the analysis was conducted for the low speed range (less than 200
km/h) and high speed range (380 km/h — 420 km/h), respectively. It was shown that acceleration for both of
the speed ranges was higher with lower weight, which indicates that the balancing speed of the train is
higher than the test speeds.
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Fig. 1 The formation of HEMU-430X
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Table 1 Date of tests, relative weight, power of motors in each car and the highest measured speed are given

o4 e M1-M4 = MC =9 Ha&nw
(ton) = (kW) (kw) (km/h)
1/31 -6.7 530 508 402.3
2/21 0 530 508 412.3
2124 +5 530 508 4133
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Fig. 2 Input MTF current and the velocity of HEMU-430X
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Fig. 3 Velocity of HEMU-430X as a function of KP and (b) the average relative accelerations for the three
different weigths for the speed range of 20-200 km/h.

224 115 tf< (350 km/h ©]7)

Figure 4> “0 ton”#} “5 ton”ell th3afe] & -3tell Al KPE MTF 99 AW, %, 18 F
SFol g £rxtolE yEbdith aRelA Hzel, “0 ton”] -9 °F KP 3264 5l 4 MPS
AR o]o o8] LEr} AA|H O R FHAEF oL “5 ton”e] 9 A7) E o]

A s ekttt Aj7lso]l WA s AYstaeE MTF 99 dAR7E A9 sdstE=,
T3 MPS A71% AAS AYstnsE Ay 22 yd 4 ok

Ao A A 7)E A3 0 ton” A9 “5 ton”H Bl Ele] °F 64 kmh AE X7} =7
°] KP 3025 A HHE &% 2017l 0.9 km/heol E3Fh o= 7P S

st S ow|star, 2 (1)ellA A3 o] HEMU-430X9] F3 &% (]

1EE 413kmh)7F #EEEET FoheE AS vERd

<100 | ﬂ

™ L —— 0ton (02/21)

L 50 ¢ + 5 ton (02/24)

E O " " n 1 N N N N 1 N

@ 420F— ' ' ' ' 7

E 390 1

D 360 - ]

> [ ]
330 -

w 5| \ Vel(+5 ton)-Vel(0 ton) t

§ of 4

[45) 2 i

> - . . . H ,

< 330 325 320 315 310 305

KP (km)

Fig. 4 MTF current-in, velocity and the difference of velocity for “0 ton” and “+5 ton” as a function of KP
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