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ABSTRACT

A sine with dwell test is well known as a test scenario for evaluation of performance of electronic stabil-
ity control(ESC) on passenger vehicles and heavy commercial vehicles. However, when it comes to ESC for
medium commercial vehicles, the test scenario has not been established yet. In this paper, the sine with
dwell test was modified considering characteristics of medium commercial vehicles. The three main mod-
ifications of the original test scenario are the steering angle level, steering frequency, and loading condition
of the vehicle. These modifications are derived from simulation study for different medium commercial
vehicles. From simulation study, it was shown that the ESC system for medium commercial vehicle is ob-
jectively evaluated by the proposed test scenario. A clear improvement on vehicle stability was seen in the
results when ESC system was used.

1TME gl ESCel 43 Aan”,
AgEFe 11793 kg Z3eE E g3

A2AA AAFR(ESC)E 2o BHyolas = ESC Azl dafjr= ‘123 m]=ro A FMVSS No.
Hoz Aojste] e @ 2 oA o =8 1369 AR AP Fil(Notice of proposed rule-
=1 A2 A AAHCD ESC Al~He w7l & making, NPRM)E Ed] ESC 4537wy 9 7]
9= AE W 9 H}vE A "eAe] fiwy < AT UNECEAAE ‘114 38 ¢ 354
o] A7} Baka] 8w ol ). =21 A4 o] B3 74 Regulation No.13¢] 9215

AR 456 kg ol APH= AT ol FWA AY F Y 358 o4 =A% £4
ESCAlz8le] 537t vy 2 7]Z2o dis] UN/ECE — @eldl dis) ESCE Aot 4ss A5 + U=
A= 08 6%l Global Technical Regulation ¥l sl ddsisich spAvt A48 A
(GTR) No. 8% wxaArt”. olo] mlZojAi weiy WY A% 7 71EE WAE] 1A e

>~I

AE21okA 7] Z2(FMVSS) No. 1262 £3}e] ESC A% AeFEFF 4536 kg 27 11,793 kg olste] F3
g7 w2 73S Al 11d 99RE Ay 2 AR giside fyoly v BT wEkek ESC

A H7H 92 e 715E A 23 e
* Mgt 71 AFE S ot} FMVSS No. 1369 on|77A93E A4
E-mail : bobboy@snu.ac.kr (Preliminary Regulatory Impact Analysis)olA+= =

32 ASIHAHES M7, H2S, pp. 32~38, 2015(=2& =LAk 2014.04.10, & AL2E L} 2014.06.21)



%7t F8 AsAe welold FF, wAZ )
F 8% BH 5 Ogdom A% Mk 33
HEA BSCHF obd) Aol 94 @] wieleta

aAl et ek FEXE ATEYA 201449
e 58 FEAEY vlgol WA FEAEe ¢
63%= A BE AAEL 9SS & £ AP wet
A o ) AN T8 AEAF ESCATS
A8l 7tol= g AAEZE 5= = ESC A5 B7t
whotel] ek A7 A Qdith B =4 E FMVSS
No. 1369 W& AF&xtek ESC H7F Ayl e g 24

star S&ste] T &
AU s et AR

2% ESCE #H7lshr] 93
dolds B3 Ay

g B
2 A EAZ WA gaE
WE eAE] 4% we AFFAN AAHER o
& 2 Bobgyel & BergAud WA WA o
e 5879 ESCY 27 J15e & by @l
Wo2ge Fu 9w ud 48R ESC 4% &
2 % obgd Byol et

=3 83T ESC &7 715 Aozt Y&

& WA F3 e delie % A% 2
Helm, a0 e BSC 87 715e AAstelol @

AAMPAHANSSHE A BE AN RS
B 98l ALgEE go A ()3} o] EEW

Ir

oA (DA ays 3WF AEEE g 2
te A% G909 Aol E i AFAY B0l
it SSF) ghel Be4E Age] ¥ 94
Suge e ?,

B
i

]

ox,
o

NSIMSHBIXHT7H, M25, 2015

£ 2/$t Sine with Dwell Test |t

Table 1 SSF with gross vehicle weight rating
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Table 2 Parameter of medium commercial vehicles
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36

ESC7F & o 0.05, ESC7} °i° o
V3L, LARg, .1, W< HIAE|H™H ESC

A=
008, ESC7F 1 wf 0775 ZHA

MY WS wEHY
|

LD(Z+O7) %)\-% H]Eoﬁiﬂq ESC7}‘ 9}]\% T'LH 005
ESC7F 905 o) 0875 2t3 U3, LAR; ., #&
sl R ESC7F & Wl 21 m, ESC7F ¢l& o

235 mE ZHAl Fo] ESCH# °=]-'?'<°ﬂ g flol &4
A olmel B gy WblEs wE assn
Table 3o &4 HAZo] W& 23 ¥ SWD test
A& W 475 AYstgrek At © ESC A5 3
7h71%% Bal BSC b 4AuA eke Apekat 42
Agel S BT B At BAd Aol
=ejy}.
40
- 20
2 o
g -20
3 40
>
-60
time[s]
(@) Yaw rate
Normalized SWA AE'J:7
i
— !
) IFJ \,.
I
1
L
8 9
time[s]
(b) Lateral acceleration
I I I I I L L
T 5***#**#:‘*f*;r_:~*
g
§o——---
2
S
S ] S
3
10,
time[s]
(c) Lateral displacement
Fig. 4 Results of 1A sine with dwell test of the tour bus

ANSIttESS X M7A, H2S, 2015



i

58 MEXAZF ESC HIIE fIet Sine with Dwell Test Al ot

Table 3 Results of yaw stability, roll stability, and responsiveness criteria of ESC for medium commercial vehicles, oversteer is
shortened OS, roll over is shortened RO.

SWA ESC YRR1y07) YRRy | LARmy07 LAR 1,14 LDir12 Comment
25T Truck
Off 142 1.57 0.82 071 317 0S
Loa On 0.001 0 0.03 0.001 249 Pass
Off 1.34 143 0.79 0.71 338 0S
LA On 0.001 0 0.03 0.001 255 Pass
Off 128 1.35 0.77 0.72 354 0S
LA On 0.001 0 0.04 0.003 257 Pass
) Off 1.26 1.3 0.76 0.73 367 0S
LA On 0.001 0 0.04 0.003 2.64 Pass
Tour bus
Off 1.22 1.46 0.87 0.77 2.37 0S
LOA On 0.02 0.003 0.05 0.008 2.09 Pass
Off 1.30 0.66 0.86 0 251 RO
LA On 0.03 0.004 0.1 0.01 219 Pass
Off 1.14 - 0.86 - 2.62 RO
LA On 0.04 0.005 0.13 0.013 221 Pass
LA Off - - - - 271 RO
On 0.04 0.006 0.14 0.01 2.33 Pass
7T Truck
Off 057 0.07 096 049 218 0S
LOA On 0.02 0 0.06 0.002 1.9 Pass
LA off 0.76 0.65 1 099 2.29 0S
On 0.02 0 0.06 0 2.03 Pass
LA Off 0.88 094 097 094 2.33 0S
On 0.02 0 0.06 0 2.09 Pass
LA Off 093 1.02 096 0.89 2.46 0S
On 0.01 0 0.06 0.001 215 Pass
5. 48 Z 7

N oftt

E 3= SNU-IAMD; BK21 ZZad, ZENE

B A= 7]Ee] SWD tests AT F3
& CE F7ksl7] 1@ Alvelest |7b 71 » 9 SEaseetr) &5 9 14PTSI-C054118-06);

ES
Stk Algdeld v A Aljkd A 2013dE AR zde)e] Adow F=d

A}

& Aok

QEESC F& A WAt AFe dA4 Aot gvre] APe wel P AZATAY (2009
Bgs] sewen, Wb V1EE wel EIHCE (083495)9 Al ola) o] FolH gt

ESC %% #7h & agith oleld a7 ds

el mF B FW AH8AF ESCAL glo] A 228

NEE AN F Y Aolth EF veytn wEA

A AEE s ¥ SAMCR AR AT VI (1) 1998 AGREEMENT, Global Technical Regulation
= mrdsep & slojth No8 Electronic stability control systems, Add.S,

ASAHASR X M7A, H2S, 2015 37



)

(4)

38

2 HH

==

A

United Nations Economical Commission for
Europe(UNECE), Geneva, June 2008.

Federal Motor Vehicle Safety Standards,
Electronic ~ Stability — Control — Systems. US
Department of Transportation, National Highway
Traffic Safety Administration, Docket No.
NHTSA-2007-27662, RIN: 2127-AJ77, 2007.
Proposed FMVSS No. 136 Electronic Stability
Control Systems for Heavy Vehicles, Notice of
of
Transportation, National High-way Traffic Safety
Administration, Docket No. NHTSA-2012-0065,
RIN: 2127-AK97, 2012.

1958 AGREEMENT, Regulation No. 13 Uniform
provisions concerning the approval of vehicles of

proposed  rulemaking. US  Department

categories M, N and O with regard to braking,

6

%

A
T

Rev.1/Add 12/Rev.7, United Nations Economical

Commission for  Europe(UNECE), Geneva,
August 2011.

Proposed FMVSS No. 136 Electronic Stability
Control Systems for Heavy Vehicles, Preliminary
regulatory impact analysis. US Department of
Transportation, National Highway Traffic Safety
Administration, May 2012.

2014 =EWEHE  AsAd $EEY Hi,
https://stat.molit.go.kr/portal/main/portalMain.do

Thomas D. Gilesspie, 1992, “Fundamentals of
Vehicle Dynamics”, SAE, pp. 311.

ol A, 2010, AHFFAFA
Aol &3k A5+ Korea, Transaction

Vol. 18 No. 5, pp. 91-99.

%49 %

of KSAE,

ANSIttESS X M7A, H2S, 2015



