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Kijeong Kim' - Sooho Lee™ - Kihyun Chung'™ - Kyunghee Choi™" - Taewon Park™"
Kyeongho Moon™™""

ABSTRACT

As standard of living is higher and aging society is coming, it is needed to develop transportation that is easy to use for weak person.
To comply with the demands, it is started to make Bi-modal Tram that is on KRRI(Korea Railroad Research Institute)’s hands. This tram
has to have good accessibility like bus, be low level from ground like subway, and park accurately so wheel chair’s or passenger’s foot
can't fall into the gap. But Bi-modal Tram have long length, so it need development of All Wheel Steering System. The Bi-modal Tram
that have all wheel steering system steer not only the first axle but also the second and third axle from the first axle or articulation
angle, and velocity, and so on. At this study, we discuss AWS ECU's development process.

Keywords : All Wheel Steering, ECU, Swing Out, Hydraulic System, Steering System, Bi-modal Tram

.M B

ool ¥(air bag)®] HE&& 9, HA 4L o] &3 $A

5 ZA WE3], ool 2ZF3 b AHE T Ao
g dig A, WA Foll diFd 277 Fokddl Fo2M, 23 A4 £ S $4E Hee ECU A

g, HAZ FudME i|'31’°ﬂ 2} 4 ] 3 2] (Electronic [4] 5 93t RN HgHR Qo
Control Unit)& F&std 4%E& =ole 7I&o] 7/Esn o] T ZFAA Ui AF GA B AY Fojr}
1ot olelE LPG <179 bypass injectors A|ols}7] $% AWD Al 2dle] AxpAoj %z (5], 4§ 2L =
ECU 7I21], A7) AAFapollA wiejz] date] Ao £ wig HAo g 3l e =FE 74538 ke ECU 716l
2 vz REF A E s ECU 7122), 2o ¢AF A= 2L BLAZeEH g HAELS wAFE

Lot - 3

AFS ECU 7W2{7], EHE TF3q Z2FYL BE3E

S e o2 st Ao 7 %A 4
T 8 %-O}Tﬂh‘-m ?J"HHQHJ "“}65}“’( A Abaty B s

ﬂ %f&ﬂﬁ ;:}l:}{;{ ﬁfﬂ 74 [_9] %‘01 FL oot} A% o] HE = X:J’QTMI EH

33 o Tyt AR DG EUE AN Sag AR Y
LS st atrniivn 9 S0 1 DD W Ao AT

= A 9 1Ak 2009 109 79, 22 20094 1% 29

§§§3:+ *
:L.’;-‘H"ﬁ'nh‘.oﬁmoin& ‘|}<°¢.-I'C

Abghi 12000 1149 29) o)7] Wge| EZS AR FUHE AF HEol B

}



0 FEHIES =S A H1T-AT H1=(20102)

(222! 1) Bi-modal Tram

o el gl

2 =§o|ME Bi-modal Tram(AZ24AF)e A A&
z342) g da ek ASARFE AFFe 2ol
7b A7) o] & AEe ¢ 2FRHTS AT A,
Aol A Aol A FU £E2 AAGAM FHo| &
33 % % ¥ oolvz, A AL ¥ '&’89— 7Hg.
webd o %W obJe} 2% (EI 3% AEE EFY
ARG =3 N2 sde] 27HE, oA *lﬁ“-ﬁll—"—l
#4 dge e AAAAFA} A Fg ZFFA .
3 AIRAE ALE, 1% AHEFS &= T HHE 4
goz 2% A& AoaAd, zAFe 2243 £ F9
AdE ugo 3% AES ZYste AAAARA N i3
dasta, A2 A% TS AT

AN ME A 4§ 2% A2dld Baydt FE 2I3H
A& oy jed A FE Z2FFAS Hardware R
Softwared] 7%, 22| AlY H7b ¥y R Aol #Haj
Avgstgon, 3FME & A7 #AF Hrek FF AT
Ao s 71&ststh

22 B

21 ™ g =8 Al2He Hed

AAZAAGL 2% 3502 FAHO glon, 1452
ZHE 2%% Alolg] ol 7710 mm, 2353} 325 Abo]
£ 7575 mme] Zo|& 7Hxidh ogk Ze] AFe Aozt 7
AJ2EAFL, A% Zort 1 §Ho2 s 4w v
28t B& A9e £48 F o] A T A=
AESFGoZ AHgEy] fol Fde 7M. AT, AN
FAxpeko] gut Ay 2 AF ZH(First axle steering)
WA e AR A4S, Ao B4 3 @ (Swing out)o]
AA naRe} 2L FE o] FE A ERA FH/§
g4 F¢, TY 322 F3, 34 F/334 5 7317 °f
Be A7} BAssd, ol ngE] AfAE A A8

Z A g ALgEoF gt

A AF 2PPA L AR AE 2F o8 =FH=
12459 245 A& 52 vEoR 2352 2¥4e 4
Asin, 123} 229 Pa J¥E = 2459 2343
o) o8 3E S e S Lot ol A8
o duk F3 8 ool FAFA AR A, AF FA A &
4% ¢4 23 F¥ aRE 7HAH 20
A g 2FPA L 4437 dHME 253% AFES
FeE g AU, gAE 4% == PWM AE 5
53 AAUGE AT F AEE de Felkol= WH
2 Azado] 49AF {4l FAHES = F% BE,
7t A9 ZFAL ANEE WA FE 2FF AN
(potentiometer), A&& F34 AIZE v F& &= A
AN, 4E A5E ulgo e 2%/3% AFd JH ¥4 4
A, A gl g5t 4= FAHEF Fexol= 2
H 222 gojsts AAAFA(ECU) T2 TAHES
B =RAE A AE 2¥A2EY Y REA A A8
z8 A" ARAAZA(AWS ECU) AA 2 F4,
£ 23 29 g=do 2 2ZEH9 F& olF e
HAEE 58 4% %7t 448 7@

te o BN

Ml

]

22 AWSE %t ¥F =82 &

A e 2% N29e AR T2 7S HEY =27
uekal FHe 2 ko] MR AoHE FHEAR
me)dMe] A FF 2F402F £ 3F £2F4E 9
nl@ct) Alojelct ol kel A FE A, FE 7
st Age F AXNE AT 2EF 3o YEH F
o] o] Fo o] uFE THI} Hd =
Ao AAA RdS =438, ol 3 15 24
£= 2474 gg .FHE FE 2¥HE =364
(10l =43+ AAA 23 287 Aig 94 fefvlg
e <x; 1>3 2ok

(29 2)¢] 2dg o] fdle 5T &7 FFE 2FA2

1 M] (n

d, = —tan ( =P

{H 1) Parameters of bicycle model

Description Value(mm)
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“ axlel and axle2 L
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Distance between bodyl
virtual rigid axle and axle2
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? virtual rigid axle and axle3
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