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Abstract

Electric Power Steering System (EPS) is a new type power steering system emergéd in
recent years. With the advantages of saving fuel ,reducing overall weight, improving
driving security and being in favor of environmental protection.et, Nowadays research on
EPS has been one of the hotspots in the field of automobile technology in the world.

The automobile’s maneuver stability has great influence upon not only the
convenience of driving, but also the security of the vehicle running at high speeds.
Therefore, it was called as “the lifeline of the high-speed vehicle ” and considered as a
significant service performance of a modern car. '

The article investigated the EPS’ influence on the vehicle’s maneuver stability
systematically and generally. At first, considering the proportional and proportional plus
derivative (PD) control mode, a second-order dynamic model of EPS was established. On
the base of the model, following studies have been executed:

The transfer function between the yaw rate and steering wheel angle was deduced. In
the Matlab environment, the calculation and simulation were proceeded to investigate the
steady-state and transient response conduced by phase step input as well as the frequency
characteristic of the vehicle equipped with EPS.The influences on the vehicle’s response in
time and frequency domain, which contributed to the control mode, control coefficient and
structurél parameter of EPS, have been discussed detailedly. Then, a simplified EPS’ model
was introduced to explain the influences mentioned above theoretically.

A diver-vehicle (equipped with EPS) closed-cloop model was established to prove that
induciing yaw rate feedback to the EPS could enhance vehicle’s stability. The simulation
outcoming did it.

A formula to compute the handwheel resorting torque was deduced. With the help of
the 15 freedom vehicle simulation program, which named HVOSM, a simulation was
execute to investigate the handwheel resorting torque characteristics of the vehicle
equipped with EPS.An advise has been proposed and proved that handwheel resorting

“torque characteristics could be improved by make the EPS’ proportional control coefficient
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as a decreasing function of the vehicle speed as well as lateral acceleration.

The author reckons the research technique and conclusion could be helpful to
establishing the dynamic model, configuration of structural parameter, selection of the

assisted-motor and design of the controller of an EPS.

Keywords: EPS(Electric Power Steering System) Vehicle stability
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1 —/NEBTR, BPS BREMBI AL TR MRS N R T - RIUMIEW A I
RRE T HEMR, O THUMNE, FRORMMT RNE. THie EPS
REMI SRR EH SN REFREENEN. UATRERESH, SHAYH
MG IR E— WSS, REWHIEEIR EPS REMEHBRTIIALN G
¥ L RR T PD B R4, 18 ik T 378 2HZ CUF B EL — ANHIE AR 2 K ) iR v,
BT ESR S, BT, RAIE PD #2530 EPS RGN LU & S5 SRt
MW, EAWHINSR, HEHMNRE, WREMMMESRRK, =015, e
A¥K, =1
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£ v HRHEXEFRET F L AL

o LLBUSHIRM K, MRS RN K, HEWE
HTHRRK, K, SHRGEHRISTEN N, RENERERESH (AHR D
FEPS RGESH (NF 3-2) T, EFHEN 313m/s HIHRT, 2K, =015, B~
BK, M, HHRERIRER: B4K, =1, WK, 8 HERETRFE. 6
BGRWTE 43 iR 4.2, K4AIR

o

AERHAVSIRITAE M AR KERRAVSIRIZN LR AREY

T T

L

]

 §-1C0)

8

HEAO
=1

(®) ()
B 43 K, %0 K, 32 fa AR AT MR IR

;42 TE K, TR MR SRR 0T MR

RN K,=06 K,=12 K,=2
PR RER
M 4B -15.58 -15.84 -15.97
FEiRMESAE (Hz) 0.76 079 0.79
FEiRR NS (dB) 3.39 3.38 3.92
LD, -0.81 -0.45 -0.43
LD 6 2246 -18.31 -16.02
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P HEXERALT F LB X

43 TR K, EFHIR MR SRR AT M IERE

SRR LR K, =005 K, =01 K, =02
IR
BEMN 4B) -15.78 58 -15.78
SRR (Hz) 0.87 0.81 0.77
JLRETINNE (dB) 4.52 4.12 3.57
LD, 021 -0.35 -0.43
LD 06 -18.58 19.15 -19.24

e LT PR R BELLB BRSO K, i, BURTEEIME T M, JURINE
WA IRT, (ESLIRER LT, ARIEEN (D BFRN. T, EXRA
K, HRITHREE, BRERENMIEE GEATRINR) MRENDENE
K, K, ERFREEK,

BAMA R HIR K, BN, REMSLRMIRE | — e RERmE, BABHE
PN MBI, SHEEHR FRAR. TR, K, 8REREENERTK,
AIFAHE . M RGBSR AR K, AL A

BEA K, K, M RGO RIASTARR, EIL7E BT PD B2 EPS REEM
5k S AT E R AN
o mEAthIRI 7 PR A8 B, M

R LAMSRIN & T, 48, =001, W—4l7, &, IFHREMTREE.
. B4, =0005, WM—4 B, {4, HHERGHRISE. HIFLIRRRITNIRIZEIR
Mg 44, £ 4-5 fim:
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P HEXEFEHREFELE B

£ 44 TE 1, ETHRIEREEFESHMITN ERE

e 1, =0.001 1, =0.005 1, =001
PP iBER ,
FEIREESIR (Hz) 0.74 0.79 0.83
JLiRm MR (dB) 312 3.80 4.73
T LD, 027 -0.28 -0.29
LD ;o6 -17.43 -19.34 -22.04

£ 45 TF B, ETHIRAEERRHERITRIBRE

HURASILI B, =001 B, =0.03 B, =0.05
Wk
ISR (Hz) 0.79 0.74 0.71
JLIRRTINE (4B 3.80 © 320 223
£P -0.28 -0.66 -1.60
LD -19.33 -23.44 27.17

F 44, R 4-5 PRAT U RGEIIABCLNGIE F x40 rHLIAE 1 10 BEAIBELB R 3
BB, T IURESR RSURIMIRX P ANMRbR, 1, R B, I EMRINEN. K
e, RBE—SHE/MG 1, F1 B, . ARIT EPS $ i RGN PIE IR
44 FIABLHRFRBRRHATESR

FENTERRES S, DSHEDEDNT AR MBI X I AR m .

COREXAMEBR BT R, AT T EPS REXVUERAE . WA WIRAR R

fEw, FEMNERBMME T T EPS RESSHHX BN EM. B, &
FRMEBRBWBAL THE S BLUNREFNE SR RAREERRZ KX
o AT AERBHRERZIMRRZXEXRR, FTHfHES - MR MLLERRER
B, FRERMERIIHARAL.
BoRCAHIRAM o RN Ae, MIEBXR. ELHEHT
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P AHERXERE ¥ LR

58 _ 2K G,Z(s) )
0 (1 4G )G2Z(s)s* +(B, + G2B, + K"Rkb GYG2Z(s)s +C(s)
(C ]
PD $5¥IF:
B(s) - (s + AK )G, 2(5)
6,(s) U, +G1 )GIZ(s)s* +(B, + G/ B, + K"RK* G + 11)G; Z(s)s + C(s)
(4-1")

e
C(s) = (AK,G2 + kd)Z(s) - k,dX (5) - k,d —Z_ Y(s);
¥ AK,G? >> }c,d ' g <<1, FibAC(s)~ AK.G1Z(s)o RN (4-1) (4-1%),
Ee T
() _ K,

e ; 4-2)
6:6) (1 +G1,)G,s* +(B, +GIB, + - =2.G1)G5+ 4K, Gy

PD 21T

a(s) = s+ AK, : (4-2%)
06 (1 +GH,)Gs? +(B, +GIB, + K-'RKﬁ G? + p)Gs + K, G,

1%5m
44=1, p=0: I, =B, =K, =K, =0BBED% K RIEBER:

5(5) - K, : (4-2+)
8,(5) 1G,s*+B,Gs+K,G,

TIRERIZHRE o, XE RS R0, MISBRA

_0,()_ 5(s) , 2,(5)
0,(s) 8,(s) ()

HEIIE (4-2) (42%) (4-2%%) W LEFHHNRSH, TIHEEMEE o, X6

H(s)

' m&ﬁaamwm*ﬁ%‘)—)%%, AR R D) ) 8. R RIAE
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P HE X EHLT LB

MR A BE X4 I B4 A OISR RBOR BT A R B I SN AURR T RS
BAR RN ESPRPRE NN JRE TN ELNRBRIAN,
B—BREREE, XBSHREE TR, REMTEIETSe. muH R R
B HRXR, KT HRRNAASEGHAERAREL TR, SSEnBib
WAL, EWEBAIMINES,

L sl ;((’))Ri% — ARG TSN RTRRERN T L A R
h

FHE EXR-ARERA. HEHRRNHE SN
B, +B,G! + K _K,G!/R

6 = CHeITE S EPS R 4D
S=2m 2\, +1 G! 4 = 2JAK, (1, +1,G7)
foa b [ B B.GIHKKGRY L (ppy g pps Fth)
271, +4, G 22K, (1, +1,G7)
(YBEEmMER)

1 ’K.. B
/n!_z—’; 7"—’63_2 K.'I,

;szwe)wzmgm EPS AZGSHA (WF 3-2). BRMHHHNTFK ErS
RO R R IEE SR B K 4-6:
£ 46 TEMREHRAEHRRMME R

e it EPS PD #4i EPS Wil HER
[EE 2017 2017 5.21
pfELE 0.096 0.58 0.057

AW, il RERTY— RN RS, HEBRD. KAFHRAE
iiTEtl%ii&ﬁﬁ%(‘%)Eleﬁﬂi*ﬁﬁﬁfw%[ﬂﬁm%ﬁ, CfAHEE 1Hz A)e H(s)

FLbe ) RS R SRR TERIRIE RS R AR, I LA B IR LR bode
B b B A 130 R OB AT 1 s R A o T LA T YR K OB PR R IR T Y
ANtRghE., FhREGEBIRA, FFUTE SHz A0 CRIBHE R REA FiRL) M
ERIELLIER K. .
EPS AR/ LL EI A MR TSI 2Hz A A, LB EBHEE S B %
R E, PR RMRRE, TSR EPS REMIKENRSIR AL
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FEPARABEXF AL F LR

B BRI LR B, 3T ARSI RS, T RUB SN, BT ZESLR A I
IBK: XF PD HBHIMRS, diTHUBLEA KM, FT A SLRIESE 2H0H.

B3 PD IR RGBT LA HIM RS, PiotABEmmihg L, W&
HAREINE f (RHE) Bk AIERAMMNE L, §rERNREEK, B
Hh.

E A SR B WUk E, W) R A MKW Sk L7, BT
B, REmBnTRER. REK. 15K, REEMIEWHIXRE, FilK, N RS
ReAARBIIEW . X SERE IO SRR B X PD BHINRE, 8
KRR, REaaTRNIE. %5, pEK, RIFWBIXER, FUK, TR
G — BN X S B RRRAFETE ST MO R R B

R, B, 2MMREKEE, B, 5 REFEUT K, W M1, s
IR R A SRR, (RS 208 LIRS IR, X4 i thFE AT 1 B30
k133 T ENE.

45 ABANG

AEH R IESE EPS REMIVENA T RARERH S — PN R—R
15 f S MRS, AB IR — AN R S TIRILIN EPS RYUER!, FIRXMEREME
EMBT EPS REAESBST RGN HRRE W IARIE . R BB IS
iﬁ:
. msﬁ%&ﬂAi%%ﬁT%W%%mmﬁm%.MWTﬁﬁmm.mwmm
%)X EPS R 4B LM AN 8, Wi PD ¥ #13\ EPS R4 MIFR J8 He R K1 i
Bk PD HBIARRT LI BT S, FEMGBLRMIR TN A AR, EARME

BE MM,
[ wMﬁM§ﬁmﬁm%ﬁ%%@ﬁﬁ$ﬂE\MET%,Mé%%ﬁ%&mm‘

WEk. WABEIRS K, MAYEB R B, MnmAHRAEER. Bl
R T, 4 RN PR E A SRR, RS R AR BRG], XY
RO,
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By HE X EFRALT F L B X

5 EPS RERIHEIEAIRE R RS FWNIREN

5.1 SIAHUE AR SRR EERAT T

FUETEM S REHE R RIBRE (UNB BT HIKERTED b B3 m AT,
ASHMI “RI" WA, WAERNBHEAEYE TR SEE B A RS, WEUR
%, ZEXHINE T, FEFOITHT R AR ZINIRS), Bk SRR W E M )
Wik I, BRI ERMMTEES, REREFGRN— KBRS, 5]
RERAROERREEHEN, BT RSN SR AN, B RGERMA
BB R M A RICK /D, Bk R KRS SRR EE B LR —AREEMN
JREH . % 5 BRI /I IV T 44 6 17 46 0 60 F ) i AR 3 1 RE I R
#. Hege M AL, EPS RGM— N EE ML AR E ALEL K fE 344 5 RE AT
R T4, AT LB B 0 K/ SR SN 1 IR A 1) R M0 A R A R
IR A M BRI B R B BPS RYEMIEIINIE ECU, ECU BABHUIR—%E
MR, ¥kl EPS RAMI & E W8, MUhn RAUSEMMIRE . B2
0% R R FESRAN A ERSH, AT AR RSB, H
EPS RTINS MAEE R, A TRORAFE BT A T RTREN.

EITRLGS, BEH “HERTIERHAL” (Vehicle Stablity Control System,
H'5 % VSO WS h ¥ HI R G Vehicle Dynamic Control System, 415 % VDC)”
BB ZE b H A A A R (S AR 20) EpS kI A% TT LA B R H RS I A
% CAN R EMIBMEEES. Bk, X EPS RATIA R MME AR i1y
.

52 MERMREEARRE MRS EL RIRE

RS ACEAESE P08 A BRI TR IR i b, IR IR E S FL 2
HUMRA S BB 118 T BRI A AR, TR SOVEL (B UV UE
S E TS AR, R A0 VF 0 SR TR . B, PR
SR A T R B . SR AR TAENLH 55
W, RS B R

(B ¥ O S b T R 5 GRS, SRR H 5 20 G e
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SIS S B B AT 4
Yt SR R AN (HUG, BROHE L TESTR SR SR AL B S5 U A
—BAEMA—HERG, TORAER B MR, B 5-1 WERFRT A—A
ERGTEW A SHENRR

MR BAFR T
By
BERE R
R i I
i | WA iz
P f-lmEom ; iz, ..
LU 3 |
L

B 51 A—ATRERITEER

EAETWD, W AREEE, RO RRAAEN—EOEREE), BTN
MPYARSE, fEREIRERRENTY. SR, By ARIEHEZ HIRERE. 38
RZWRABLIRE. FRAEBMBINATEIRE, DLk, SN B
Al G M RMERY . WRARNEERE, B RRHFCEITIAGE. dk
HE, EAEERSED, BB RICALKNHLSERABEAN B, BT
A—HERZGR AT RL. Bk, EXAERARELLNANFFRPITN, S0
SHE L B IR MT Sl [R SRE X — T A 1R B S B SR AL,

AModijtahedzadeh F1 R Hess 3211 7 — 4 A5 4 5 M AT H A RIS, iz
WAL 5 R BAT o B T A R R . B 5 AR X S SR 441 R
TeRkAh (H) B AV AR AL T . JUT A IS R i 2 sk B S A 2
#, PREY ABIMMA. TBL AR NN RERHL . XMEYE R
B RBW TR 5-2 iR

B g e 3 I
—_—

7
G, G, : S!&ﬁﬁ?}yﬂ‘é

R

RS2 75n R B R B
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P HHEKXFEHREF LA

o G BT BWRAFBHEIARKMGERE: G, FG,, MR AR

RE RN G, FRBH A LMALRERIOER; G R RINERE R
AT B TR B AR AT AMERS . BEWHIITRA.

2

O ; 1)

G = m ’

. S fi/sT' | | (5-2)
r2 = s+Kl;Tz : -

GL:R:+“ 5-4)
3 I:if (5-5)

ETFERVERR PGB BY AHE, KARSHERE -1

53 ZEEHEIREIF0 EPS RN EER

TEARZMTIR S, BARERH T H LB EMNE AR, BT LREY R
BRI DB L R R T T MR R . B, FHCLUBE R v O T
LR B D EER A WE. RIFFEIINS, v ZRHWTXRR:

v ¢ v
B= u = "
B (2-9) (2-10) WL BT ER:
(k, + kz)l + —l—(ak, -bk,))w, —kd = m(;+ uw,)s
u u
(ak, —bk,)s+%(a’k, +b’k,))w, —ak =1, a;,

% T 1/ MATLAB K SIMULINK AU{FT R, 10 L8 7 SR TR

10



v HE X FH LT FALE B

ﬂ:."(_l_ﬂz_v+(gk_lﬂi_u)a)r.—£6= (5.6)
ar mu nmu m

_ 2 2
_¢1_a)L=ak, bk,v+a k +b k’w,—gﬁd -7
dt Iu Iu I,

FIER, B E5 0 MALAI U 5% A )0 i, 9T LA B0 EPS RYCHTIN B 8 )i
AR, BRGNS IERA I, SUBREN B, MIMA
HEAURRNR:

d*s . ds
It By = =Ty 4T, = T, (5-8)

Hep T, R RIS B SRE CHRENE ), T, F0R EPS REHR LN
BhhEE CHMER RS, T,RIMEIENE. RERX (2-16) T,WHURFR:

v+am, -5) -9)

=-kﬂﬂ+*——&=~kﬂ

R S NHEYE AR S R T BPS RETBD IHTTUAR UG R R K
T,=K,T,
HEHRARBREN, FH7 0 WBAGIZE). XEHEEE A2 5B EER
(Over-steering) IR YAT H. BEIL, NHH EPS RAFA—AMREM, LUBHERKN
Bh 7%, M5 R HOE R AT AR I M MR ) B R kARG BERIERBIR MK
BRARIEE, B, I SHIEMEENEILRR LK RRIR &

T, = KT, -C(5)K, o, (5-10)

nTs +1l) (5-11)

ﬁﬂﬁ%%ﬂ%%%&#*ﬁﬁ%mmmEanmwﬁﬁﬁ.ma@%anm%
Bt Al (BI6R T ZimiE /b T R B4, FrUUX A BUKE DUR &4 K P E 1R
2,

C(s)=K.(

¥t (5-8) (5-9) (5-10) (5-11)& TR EIG| ARIZ 388 R WY EPS RN H)
WAFE. BE, HTERIEMHTE SRUTEL

L1



P HBE X 2T E RSB

das
o=
dr’

T, =K,T, -C(S)K, -‘—12)—;
dt

(5-12)
d—w-ﬂ _akd kdé —B——a)+T,,+T;
dt I Iau g I
nls+1
C®)= K( )

+1

54 A—EMHRGIET

ZE EERE R, ROESNMAT BWIOEL. KT HILEE y AIBHEAEN o,
R = B e 2R L RY R S I N BRIR M R EPS 1 AR T REBUE S
BERROTINGR T REMIRYE, RBEWXINEREEE—R, WR—H]
BHA—ERGHET. ZREMAMINE MM 5-3 JoR.

| IRIERIEN

Ny I EZRERANE ERBRENE RN

ey
EFERARIRATA

TRAME

B 8-3 A—FHHRGHINE T REMBARILXF

B R LB A3 (Desired lateral velocity) F124 i 2249 Sk BR A 3 1
(Lateral velocity ) BIZE{E hHI A, 5718 BB Uk 5y 4% FR 76 4% M L I3 0 ) B (Driver
Torque). XNHAER EPS ¥ REMIIMANERI— AN, IRANERE &b
AR, B ZE4 4% (A8 2R AR K 1) PO R RO R 1 S PE B PR A S (Yaw Rate)
WHE A (FW Steering Angle). EFiH MIERHZ A AMN, HHERM D
HEAMRA . BEPLR B RHE AR . R AR R A R R R, N

S RS i REMRI B Y FURRY, AR .
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B v RHEXEFEFRLT F 28X

55 (ANRRMEGRIN

3T RIE EPS RGUtHHE A B RIS ARA M ISR BT IR e . MEX LA
—ZERER RGUAT I HVH L, METAUR B MR . BT MATLAB 1
SIMULINK. TR IEH I8 & 0HA LA 8 2410 5 RIS R MR G HTR.

SIMULINK £ MATLAB g7 —frii B0 BUR B C R, %k TR NS
FRHRMIEN S X, BT T30 RS T B RGN R T B R
Wik, dRMELh, RAARRESHEL, U ERRNEH SRS, AhERER
R IS ] % MATLAB/SIMULINK £ B4l 34 8) 71 23 B R 4 B IRAT RN,
ERBYUAREHERE TR TN SRR, W TRHASL, KA EH &Mk
BHEBIRAEAS, BT CUXRPRS HIELLEGE T W kA — ERGUX BN ) #4241
R, RIEET, BHRGERSEW) I FREANNET &, FANAE
W5 FRA MR LG 5 W AEEIT RN,

B e R HAE ISP ERB N T AT REEINNFNH FWA 1, Pk
BAB AT IIZE SIMULINK. RIS R 28 11 e )8 SO HE I 4165 il 5t ME IR LR R e )
BN, BABNHRGERWE s-4 JiR.

GNM

8464

WERRTHE
Te0 4483702 64 -

Scoped
»)

RWRRINE AR Scoped
(k1 H2ymAl

mtegratord  integrator2
K1 dny

Integrator1
(321 404 2K2VM

B 54 A—NHIFF RGN SIMULINK HRIHEE
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2y RHEXEFATF AR

e E A R b, ZEAA AR IR P2 R T R A (R — B UM 20, RS
B 31.3m/s. S4k BHBRUNS 0 RER B HN TR 51

St B 5-4 iR R, 7€ SIMULINK ol bl BB A& BT 7, ARIREE
% (Scope) PMBRLLRAVE BN NN MLk WF LITE MATLAB i TR Ay
H sim @B 0K, RIAHBARK HIEE (To Workspace) #48 SIMULINK R AR
AT REREHEH UM RGBT E MATLAB TR EEM S B, iR
plot HHLE ., BT HELREIARBZIRZE RGN BIEAEE RN, R
RRSE-HhE, BREMA—MNERIGEE NG S (EEH Sm/s), BRI
12 F3 1E Bed S o Y A B8) 5-5 O

‘ #51 GIHBHLII T SRS R R 0

o, (rad/s) 9.2 T.(8) 2.5
£ 0.459 T,(s) 0.225
K, 0.088 7,(5) 03
K, 16 T.(5) 0.0109
a 23 I (hg*m?) 11.4
By(N*m#*s) 120 d(m) 0.1
K, 15 7(s) 0.01
n 34 K, 2

B 55 hRERFHRMHE o

SRBIR AR S WA, B R R T
WRAH RGN HEWR, H
AIIARS, RppA T RIRY
BRI, Wedie, EmRE.
BIAEME, REMHARBER
€, HRRPBTFREM. SINRIR
B, REE R M AL LR T SN R it
ZH.

EPS R 4tH) JisEREN bl (L1
XRW0M 5-6. AR, FINRIM

AR ARNSRIR AN o

RRANX

55

? 1ing ’
FYABEMN T BT HE R
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£ F #H B X FH EF A HX

MRS (LR EREAEELR
BIZUR S RIBTBE (1<1s) B HER D T8 M
RE (BERT) MB N, BRI
RERHUABEATEZM ‘BB F
WA | R AEE B, BIBTHEW
AP B . Bk T
B R GHHRED YUREmRATH S
KRATHE. B BHRMWER
OB H A LR TR, TR R
B RS HI L T —SE0E) . I Hifl
W AT RN E Kis6 RALHBBA Fiolh ML
Y, BERTFERB I B,

=~

=1

s =

EPSRIELIMFIFECM)

S N w o @

@
w

56 A¥ME

EA R R B R % EPS 335138 3) AU AE I AT T 2R T R e o
IR LUBGR AR R AL RO R R . O T Wb RSN R, BSL T WA
—HERGME, FIF MATLAB/SIMULINK T RAS: T AHERM R, iR RIE
s
® 3 EPS RASINBIBAGER R MA R P REGERMRRA, WSS T EMTT

b, SIANRBUS, RELRMN 0 118 T I RBZ .
® b EPS BALLSINRIB MM RIS, 78RR, BPS RGN 4 L THEE,

EMKTR, R I B .

B, 7ERCERIRAEE IR ZU B R AR AR, % EPS REEFIAR BN
R R, LUROLA Y AT B0 R, IR R R R,
UGS T B B Bl BRSO RE FIRE 0, AL RS R CHHRIND BB 1 AT S
B RETIRE.
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2P HE X EHRT F LB

6 EPS REE5REMRER N

6.1 ﬁﬁﬁ&ﬁﬁlﬂh-‘i%}ﬂﬁﬁ%ik

MR R DIRB IR AT LS BT AN0AY, B R 570 o 5 vy A AT 40
EHRF AR Z AT, I E BRI 15 A RO AH R T
R, MARATRXENBAT X, ELRNBE TR TIEAARARE ISA, Hit
TEA—FhR e, A Sh 36 M A R MR 1T Rkt , SRS R0 1R, M
TREARAME M AHARA, WENBSRRNLTERREN, XMk
A TOZERGR RS b DARGRAITRON, ARSI B LA, WE LAERE
— SRR D AR, Xt EERSERL AR,

R ROB AR EE RN, BRERBKNES. 2HRER
WAKLE, FAHNSTASTHERE. RHUE. BB SREHERESE
B (IRERRSRESBRET EWHE—FRIEER ) TR SRR AR F
BN S E BT BB (Road Feeling ), HARY I35 5T LUETIRIE (M2
EWE3H ). Sk (BEARZHRIES ) RES (WRBERFRINHEE ) S8
RBK . RIMERERE, EREEAHE BRG0PSR,
BgH DA Rt AR R E T RRE, A A R NE. E,
BT BRI R IR B AR S B P R T iy B 43

1 50 AR I R AR T ) SRR T 8 B 4 A K% 1) S A BR O IC ZE 10 e
MRMBAATHS (BB, WERMIS, FaHE, —BEMR 50N
Hmfth, NS RETHRRTT RN, B e Sy e T B,

6.2 ¥emEENIFMNE TN R

Fe SN PNE B SRS TR S T, MER AR
RAFRORE R AAE, A BRIRIFIRBIERIE S B IER . BRI
YT E S MR M, AR H A Motor Fan 738 BI04 1 3P40 ik,
Bk TR LR P S B MR M, (1) BRI K (B (2) R
$rtE (3) RO BT AR IR MER, & R i Mt b s B 0.8 BT 3K MR
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P HAHEXEREFE LR

(HeA7 ) TTRRIRBEY; (4) SRR, AR TORERINE, CRE
s/ S B B DE 3R R R AT B BOR ARG 5 (5) BRFEIMMRIET, WEEHITY
RS (HASIRRIRFR “MRAE" R ). JE S B BRI,

6.3 RGN R AR IR

631 RHEZHHEEWHHEIMLBY

FERIE AIBTSEER, BB T MG DERYE — B I AR 58 S AORLRL X
WHERT REMMRBHMBEE NN B RIE, I LBBVEMNINMEEE 04g
LT, SRR TRIERE N . FIRFREBINIAR: BEIAK, A%RHH
DR xRN, W E B ER, BRAEEER G TRIEL
[EEDEE k&g vk AN

R BT IRR R R, WESUEX. /MU IEE T HIE KR 1T
B G 00 B B T BB3K 0.8 Zer o TERCHEREROMIIBIAEIE T, RIREZHAT
FEMNE, FRRENRBUE M LNE, R28, MEs5REAERE
R, SHRMREA T EAMW: B EEFA 100 ~ 120Km/h, 7ERGET
B R gk, MY xR MR A B, BT, R A R
EEBHORE A BN AR M A HHRRO TR, ROIEIR—MERBE

WA, ENSRARESMA BT, LHBAUCEERE ., B R SR
o

632 MESFV KM HVOSM i

BRI RR AT AR RYRENRR., GORIRRR T ERR, (U
EHR RGN, DR E —NECE R A0 B E 3 AR BRI 2, BV B A4
R, AHRAFRRY, EERAE—EWEREEFTY, BEUEYRET
BRI AR R R, ThARIR KRS0 Bk (301 ADAMS %) il
A - F - FHRAF BRGSO, B — AR M B BN B EE
3, AT RER R, TR LB A SRR R st g 1 LRIReT

KT IR EPS REMEME AR, WIIERES I F I ARG T &
EHATRITR . A EPS RER AR REATIHY, B HME
HRMS, RIS, X B AR S A E BT BB FH s
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