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A Study on Acceleration Performances of
EMUs According to Wheel Diameter Changes
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Abstract : The diameter of a new wheel in EMUs is 860mm and it can be used up to 773mm. To obtain an predefined acceleration
despite wheel diameter changes, the tractive efforts of the vehicles must be properly controlled. In the commencement of this study,
acceleration tests were performed for empty EMUs when the wheel diameter was changed to 860mm, 820mm and 780mm, respectively.
In order to deal with more complicated running conditions, we developed dynamic simulation models of the EMUs using VI-Rail, and
simulated the models in empty and full passenger loads, respectively. Using the simulation results, we analyzed the gradient of
time-velocity graphs by considering the changes of the total weight vehicles and moment of inertia of the wheelsets as well as tractive
effort according to the wheel diameter changes. As the results, it was found that there are significant differences in acceleration
performances according to the wheel diameters and the payloads of EMUs. In case of 860mm which is the maximum wheel diameter, the
test & simulation results show that the vehicle couldn't reach the predefined acceleration , 3.0km/h/s, due to lack of tractive effort.

Key Words : EMU, wheel diameter, motor torque, tractive effort, acceleration rate

1LME Hrb el B AR WA A4 dake A

2 &8 sh=t] Fagt alo] Hr). dxje] 237

FEiuEt =] FYshe At A ¢ 3o Hsls| 22l g2 APz L8] <)
=0l - S7F soll ofsll 553 A=l glok o]= A S 243 A5t 7t - 44 A e
3l =l A QITRe] SET Algto] F7FsHAl H A 5] "ledslolof sy 2R A| e} 7wt Set
o uihd GAdE SALR ke EAEEY] 9T Hozn A} AA 8 o] depiict. vt
o] Fas HUrH. 014%“ | F58h= ZET AR 20 5o AEAE AAES] O My EA
ol A viR} HAS Folal FHEEE SV Aof| Tt 7|2 Ao A “Xxu]7} chEw £E 3
=M E*"QEJ =& %ﬁ% T AU Aol WPAIRISIL QUEE Aol Hefste] £31
A== AT A7) wiZol Fxke] 7t - 2 Ao] Wl 242y thAlol| EAL Bl L ELS
SE7 Sagt *évﬁzol suf dare] HusEs & Ants Arpala slo] 4227 2] o) 9%
AEE ol & a8lo] HA| gt webA dsat o] W3lsl= AL o 2= 9k 183 Y. Matsumoto
o 7} A&EEE SV 1% At chdHe s o] 2L HExEFL [01WE - Bag SxAEs] 1
o]FoiA|aL glew HAE o 32 e ilEAl BAlolHr] Ao Aelge HaA 4ol 257
At 7hsE ALt mEl 9 14S Ak ol of HlEehs Aoz A eI gloy 2 A uhet &
A AT, IS NtESe $EeA w4 ZFo] Wate] 7ol o] Wals AL olFalx| okgrr)

' Corresponding Author : Jeong Seo Koo, Tel : +82-2-970-6878, E-mail : koojs@seoultech.ac.kr
Department of Rolling Stock System, Seoul National University of Science & Technology, 232, Gongneung-ro, Nowon-gu, Seoul 01811, Korea

92



TSA XAEAEH2E It

TEAHE Aeabs @3 S8 F 40 kivhol] =ES
72| FH 5 Hska0] 20 ton7hA] WtE|EEHE 3.0
km/h/s2] AAgE 715745 S WSS AJex7lo]
Q3 ok AF A5 AL A 7]E0] He AHE A
742 820 mmol Ak A1F 2pE2] 272 860 mmo|H
2 27] 94 ALAA] 860 mm 2}Fo] x| =
s NEE st AEHHS 820 mm= FHASE FEo
2 7MEEE wusial Q= AAolk skAuE AA| A
Zajo] 23 712 A EH thokst Yol ojsf 7
= 7MEEE THESSHR] Eal=
Aof|A Z|AH A
I AZRE @S do] WS = gtk
2AEE TSR] ok dEAke] A A
= SAES EHOR oo oulgit). E3T

~N
r o
toh
Sz
Ol
ok
N,
4o oM
. o
offl iz
gy
T o
Iy &
Mo & O

ol
S

re o L 2N ol rlr o2 Mo e

o|7} AYSHA E=d] 1n&HES] Aol AE
A7 xpol7F AwF 3o PAAS A= A1E
¢lo] E]7] wioll AHE A7 Afe] He] 7]Ee] gk
T2 o] o XL ek A 9 3% A=A A
73 2o #e] 7]Eol gt Aol Ao A4
& 57 Aol 7122 4 mmolstE AAISHITE.

2 A= A g AAAfolof] HIRE AAtol oF
A AEY] Aol AEAY] Al W 7= H]A
= 7IAAQ ¥ Bristal fAlskaAl ik 53

= AEl= st
o) S Al IR EYL Wl = A& a1 sto]
AlEF o] AAgezy Hit G5 74
A8kt shglck ol & 918 Ak AE Y HE

A eh9l2 A 7S 860 mm, 820 mm, 780 mm=

o] AFF7IA] W Al Aol Al 40 kmvh7hR] 7158}
o] 2| 7)1Z2%*] ¢l Trace Data 7|E2A 2 7[&EEE =
&t} ESE VI-GRADE jite] Fx5<st
1

N
4
i
o,
o
N
2
t
s
>
i)
re.
n
o
fru
Ir e

Beold male AZsgt

MEA, 4GRS FUEHS DT AF AU
W w9 Aol ABA LHYHAY FEAL
W HASHR o] F 4 0% ndst sy, B o7
oAt 2B 17k HEeks  BAS A 5
ol 25 7ol WE 24zke] Ty mHEs A
e R e L L
WA 221004 40 kmh7kA] 7HEAA AR S
AEST BAGT 0B Fotel ARHZl W
wet 7}Est Wate] BUATZE SAsHeY A0

eH=eRN S| X, MI30H H|5=, 20154

S50 AlXl= g AT

el

£ Azke] gebl 4 9l wrHos merh

2. S& HAA|

2.1 Prto| PEUEA|

Fig 12 A7), 7lol, A&, #due] BEw
Fom TAHE FeAxe] FEAT Txoltf. 4
AET|OIA AR AU WsTlols Bo 8%
B Apoz Agwm Fpor A%E TEe
S} uha Aolo] Htelo] ojs) dxre] Aglo
A g,

ALY SHWHAL AdET| =N
% AAAFHT DN F A%E(F,)Te] 1)
2 e 4 glon] ol Az 2. & A

drpe] SEAY, FHAY, A FAAT

i
3

ot
T ox oo 1d > o

%y I
sty 1o 2 2 o rlo [o il

S|

| R

WA MG, 3 kmh o] FE FAANFL Mg
o AT AW AG) gon dHEE 3

bl FaA AgaL 4@k gon
Fol A AEAe] ZH Aol ARACA o]
B A57E obd AAelAe] B FAG
& ARG, dxte] FHARE AEHT £471

I o

()
o
i
rr
Do)

> 2T
o)
o

Ae] Akl w3 B7) gpgkeh A B Ao
=
=

Aa35l7] Yste] the 2239 |

o
rhu
1
2

Fig. 1. Schematic motion image of driving wheel,
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