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Abstract

Comparing to the traditional steering system, the electronic power steering system has
more advantage and will take the place of the hydraulic power steering in the future. The
electric power steering system take advantage of motor to provides the power directly, so it
gives attention to facility and road sense, improves the operation stability and realizes the
facility at low speed and prompt road sense at high speed.

The electric power steering system (EPS) consists of the torque sensor, the speed sensor,
the Electronic Control Unit, no brush direct current motor, electromagnetic clutch and
deceleration system etc. They perform the function together with the help of the according the
software and control arithmetic. The thesis introduces the construction and theory of the EPS,
set up the power model on the base of the power characteristic and the force analysis of the
EPS, compares the influences that the P control and PD control have on the system power,
establishes the control style which is mainly fuzzy PID current closed loop control
arithmetic.

The EPS must be equipped with adequate bandwidth to fulfill the follow performance of
assist motor when the steering wheel turns quickly and should has road sense at the same
time. The lag of the signal from the turning sensor and the signal instantaneous aberration
reduce the follow performance and the stability of the system. We apply the root locus
method to design the dynamic compensator of the turning sensor to improve the dynamic and
static characteristic. The results of the simulation and the examination prove that the transient
and static characteristic are satisfied, the vibration of the system is reduced apparently after
the compensator is equipped. So the compensator is validated. The dynamic compensator has
great signification on the application of turning sensor in projects.

The thesis analyzes the three different types of the EPS theoretically and discusses the
method of establishing the curve power characteristic primarily, on the base of which the
thesis set up the EPS simulation model with power characteristic by MATLAB/Simulink, and
applies the current control method to the motor electrics model, realized the PID closed loop
control of the objective current on the base of the fact that the characteristic of the

electromagnetic characteristic of motor transforms the moment type power characteristic to



the current type power characteristic. The angle rate signal from motor model is applied to
make sure the compensation current of damped control. The simulation proves indicates that
the curve power characteristic can satisfy the requirement of turning fixedly, facility at low

speed and the road sense at high speed.

Key Words: Automobile, Electric Control Power Steering, Assist Characteristic,
Simulation, Dynamic Compensate, Control Strategy
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FHE BIBIBENITR

51 BhhBiIERAZE

Hdi, EPS AERATE L EREBNER, WA MAEALE &% LIRS R
IEfstE, RABIEAEEERS U S EMR BRI, BREFENTHERENRRZ
BT ¥ mE AR A m H B 156,

FESE T Bh T HBLAEE BB I T, SR o RS B EH R AN T
MIRFR. RRMRITER, TTLASRBURERER 1% e EERmEa R AT,
UREY RERMENBRBRNER. ELFFH EPS TP, —RILEEERNE
B RMBRY N, Hik, EPS B A dh 4 o i M brt A o7 CUR I B 4% m A
K. 55h, BHEKHMFEREFER BN IR ELERBEY ANERRATFE
HEgK.

AT SCELEARRT EPS B h4ktE, BEEXIBY LS HI BT Rt BRTHRT
FFEARE: (1) BTLAEHEIREEREOMTHESRESREE. WA HBR
SEMFES: (2) ETRRZHERRAET LB M@K, 0 Hg 34,

ETZAZHEREBREMTNEHNREGZSENFAR, BHRGNKE R
M slaE Rt iR, BE R EME TS WARERSUEEVMItESS, AR
BIEB AR UIELEBRBRE, HEIT—HEREXBEUREBEMIBRENEMLKE
%, RARFIREGEHRFEMOZHMELN B 8. EXHGRITHERNNR XS RIKM Y
BEAMBEIH RS, HUERAXMNTERT EPS HHI R4, FTER EPS H1F
HEI BRI,

B Hi EPS #2 6 R G &8 KB 1 b5 R E B2 B L B A R 44
RN, HisHITh R e I 5.1, AEEARAXFEHIER.

L oo

B 5.1 Bhjyapl e sy e I E
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BRF LB I

FENHT, YRS EER L, EE5ERNBEBN I T, ZRIHRER:

1, =T,/KG (.1)
Bh RO 3 T, 5 H AR AR L, WEEXR K
T, =K, (52)

HAF K, B AL B R . fEXAERT EPS R, HLBRiiBh it
BREMMES . F5h, RRASEHAL PID 236, & dRER. SHSEREYN
EMER. EHEEECAES. MESRARAKN TEEZEREAR. BEHIL,
PRI B ST R — B B Sc A EPS B i L= HI 5% .

EE 5.1 BiRiBh  epL R s S R E BIZE B Rl L, h T REREZhA S
fE, FERMAEARTER EF LI BRE . W EPS AN, LBAR
BBK, By raNLR ARG, BIRAE E RTE BB IR B BT S E
RCLBIRIRRRIR, R RAMERERAIA AR R, MBI F RS . HhaylaEER
—ARRB AT TR, FBIEHEAKB ARG S 2B, B —FaRAENH
3277 SR A R B e P R in b S5 B B B 5 S AF S 04 U L B AMEIR,
ENEEANREREREENE.

EPS B — /N EHA R EF fmBh /7 apLiEhl i), S4B 4R (X
£ B 7542 1 B 7% A it 2 B ) B AR AT B B AR — e B I 5 BRI B AR
BA—EA L ZHIRS, KA He B8 1228 00 B 7 HE T LR I 40 R e il R i
EHBHEK, W 5.2 FiR.

Wit He BHISR MR — A R/MU R R FRARITHE, X8 B HI 5 R — P

RAENE, kRN iR R A,

Td T s 4OmAY g o 3 AR TR
o - St BB B BRAL 1 B e (i

P L p— SRR, EERR SRR

— I l il I %6 RS 5 B A

Hoo K, FRAREHRE: RARBHSY

22 0 8 5 O R OB

Tas sty B KR, R RBFANEA

B 52 XA HsBHI28M EPS RAEBILH WMAZBLEHZEREN, FHEHEMN
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sz KA X

G B KIRA, ISR RERE Y, HEHE AT Ek I IREERNEX,
A=A . Bk, BRI SILE EPS REEE LLE 5.1 By Sy i bl i%s & IR
HlEREAEE.

52 HEHHER

T(k)
i

FNN [k} ~e(k) [ ppp  |u(k) —— Ta
LY IFEIEN o ;»;;gnjﬁ-;;g_’ Y
' (k) '

B 53 EPS Z4MEHIdE
REFRATE 5.3 BRI KERER B, BzhblsaE o S8 L. BiKE
FER. REFNBEL k. AIAEE o B THEE ¢ ZRHXRRWT:

u =L£1—I—+RI +k,w (5.3)
dt
EEIPLAIB I E R .
dw
T,-T,-T, =J'"Z (54)

A: T,—EIHLRHEE;

T,—Hsh L A

T— RN T RIREBEFENEE, T=B.o;

o—HHPHFHAERE, 0=2pn=d, -k

ky AREN M HOE L ;

S BRI F RIS B
WEFHKARRERR, W% T 58RI RELRSE:
T, =k, I (5.5)

RF: L,——HBIHFEERYG
WX (5.4) ATASHHLAI R LR

T, =k, -I—-k,-J8s—k ‘B, 8, (5.6)
P S HL 04 S 2 LI B 5 B S B 17 4656 T,
T,=n-T, =k,-(k,-]-k,-J 5,~k, B, 8,) (5.7)

R (57) REMFIHIR M MBPUERS,
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R BB R orst

B 54 HIHSHBERAE
53 RGBIASERMSIT

AT REFE o R BIIE HI S HO B 1 I W, 72 MATLAB X AT H 2 L R4
R RBHAT IR, DIEAEARRE R REPHET, RE—ENERE, R INEERE
E—EEUT, RIAORIFIELTRIETEE, K RENS S HCRA TP PR
BRI 46& EWRIEUABE, SHUTR:

K51 BHER
J(Nms/rad) 0.01 J,,(N'ms/rad) 0.002
B(Nm's/rad) 0.3 B, (N‘m's/rad) 0.02
k,(Nm/rad) 40 k,(Nm/A) 0.02
k,(V-s/rad) 0.02 k.(M-m/rad) 62.22
G, 30 R(Q) 0.15

53.1 ZELLGHEFIT R E4FERBER S

FEXS LB T B D AT O LAY, AT K,=10 Bl K,=20 Z[E]EL 2.5 AP K,
ivttm%\%z%uma, HRRGENF LG RET, s Axd Ty =85 M 8 R
KM MR k. FIRTA T eSS U EPS ReUSMRRE Y R MBI S, BRATETTLLE
AT R RG (p=0) {50 RL R SR LR Y 2. AR LB RECT RS ror
BR e o AR AR 4 5 B 5.5 AN 5.6 TR



Kot NS LA 5

FRILHRR T R RNH KR g
k=20,

ot puad
P T

REWEA/ (rad)

cooo
O N O =Y - O

0 0.10.2 03040506 0.7 0.80.9 1
st{d/ (s)

55 ANFHAIRBCT RG AR ER WL 2%
B 5.5 &8, RAEFELARTERANS, HEIRET Eyl B f s LB B
BE LU R SO K, B i A A RS R K, Rt R UEBEE Lh il R A K,
FNLIZ SR B AR K, 1R RIEITT LAY MR/, EPS HRULR & T4
MR REENE. R, £OKFARBELT, REEBRX, WNEE; BEL
BIRTEE R, REEEEMA, RRNtR, XA 7E4 mlid B2 P a2 B B R R 0 tl BRTE AP
FrslERrds, RE RN RELL .

20 Bode diagram

P~ RIS N R R
a 0 5 $ =< = N -+ 4
S > iR BTN T
i R A e
DY 11 "REYSpet- S Spy Ay 5.0 SRR ey oy~

5 . ] 1 10 s :k,:n: "
2-60 I Pt Ll :

Frequency(rad/scc)
B 5.6 ARLEIZEHTRGEOBERE MR
B 5.6 RARGIMRAFE ML SVTRSUFIEdRL R, BEE O RBAIK,
R F I ST ARORAR K, FREHUE OB DR AR K I ELREE LB RBIMK, R
SRR, REHTIRENR, EXNMABRA BTN FES R ARERE
BREIZL, REMPE™E. SV EHE R, BEELHREMMAK, %Rk amn
MAHER (EXHE) R, REHRTAMELE.

532 EBImMNSHEEI T REE RN E SR

AT RGEFOHEA IR T RO RIME R, ERECKN L R a0 %
IR BT T7 R RA S, ERUEIRBERT K, £ mdRETRENATHL5]
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SERTE HLBY ) M R

B FMBNRZUERE. T HBRXAFE, XIUCRAEImM S fiEsl k. AR
FIESI AN REUUE B AR, SR LG RBAMERNERL T, BATIHS RZE
M ky=0.01 B k;=0.1 Z [8]LL 0.02 A LK KRB RS MM . NFIRGH RECF REHH
SR S £ AR A P 2 2 S0 5.7 0 5.8 BT R, AR RS k=1,

XE%“&)K&TK%WM&E&

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
88/ (=)

5.7 ARBB RBUT G HIH BRI LY 2k
B 57 R, REEDMMERBNT, EHREHER, BMIRBEARNELT, &
AR A R —RAME, AIUREKEIHHEE, RRMMS ZEX RERRSHER
HEW, AZWARNBSRHN. BEEMUS REMENTHE KR, REMNERBBRE
By REWNBRHENE; ARERN, MRESEHAZEELK, RENBRER
NMAFRPERE, BENAFEEBAITREL BYATERZIRBHEN
R, BEELEER.

Bode diagram
0 ==
~-10F '::4.----
$-20}
2-30 e
"§-40 -~ -|- -l -#4 IH-H-

--50 ----0- -« -l--l au-n-----:

_60 I l llll

l lllllll

10° 10’ 10
Frequency(rad/sec)

B 58 FRAMSRETRENSESEHR
B 5.8 B RGHRSF ML . USRI, BB RS REEIHER, &
SRS E RN, BIRSMERE RN NEE SRS, UHRKEESIT
AR, REIHLIREMIBI A N, REBEARR. SHRSU LRI, BEMU
SRBOVEKR, K ARG A (EXNE BEEAD, REMRBERHE, B
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K KB

REFEIBE R, IF Bosr REEK, Bh A W N T .
5.4 EHAE% PID &t

B /1545 PID I8RO AL S, REFEAH=MEHER L, k» ko £
RGEFITIM B #7.

EERBHISSHG, NYARTEEBNEN, MREHERENRRE, HR
AR E. B, 0TH B TFAOMERRE, NERASERAR NS,
Toxt T B PRI BRI, TR % A TR i hlas. xFts A FEHm
W5, AT AR LG B L G4y 1188, (EX I &7 B2, 0 Rk E B I B R B,
A LUME R E R AR 0T AE ARG RS, WAL AMS
.

R EIRNSH, UARE TRAENBAERRER. T EP TR
f, BERPHTERAREN, HAEENTERETTCEHRE, ERRTHT, &
G AR RS AN, BHTERETR, ERASHESHRETLN,
IR RAE

PID I8 8B, TLURER A, MiEE LR, AR ER 5806
BEEARBNSORHER, ENEETHEARNETRARR, FMERE L
SEAET, It R GRS HIAS SR TEREE IR AR AL, FEE U BSEERE B B
5%, KRB RERRERMN. B, PIDEHRNSEEEBTERKHEE,
REBLRE. LREBERARKAE.

541 WEZEHE PID £HI5H8

R B SRR IE T, MR fiZ (Bl ERmRD), RGHRIE
FEHBH REWNORBEW, RERESHLGAZIHRMWS, NTIHE PID 2
HBH. '

KA R — B MR RE WL, EEHENBATERNTRAGE. B
KRB L ERFEERAOBE, HP4EY, FREEER,

WA EE R FRABR, BAES, FRATMERE, HREHENHE
Kb 2 118 .

RS ol 0 R T ISR RGN, (A8 B, REm, BRG]
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SERE ALYyl

NGRS RES, XMBIE KBURKINAY.

feikgnr, 2EZU LS EHERAEmER, WEHETEWR. BRD,
B EELER.

(1) REEplEs. BELeRER/NEX, FMEHNMRSEWN, HIF
BRI, AR NmN L. IRRAGREHFENHED PRI AWERARN, HFHB
Mgk D RRE, o AT LEIEHISRTT, tof RET HLHiE.

(2) 3 RAE LB B I0EEAD L RE MR E AR 2 BT E R, MFRMARSHA.
BER, BABROSNEA—NMRKE, HBHEE—LEERIINILEIRLEE DD,
RIBWH/MRS BT, FRGRFERFDEERNBERT, HETHIER. IR
o, BIHRIENR BRI EFR, RESERLEI R GRS, DIABRRIHENENSE
EBH.

3) HEHERALFIRIEHRERTHZE, HIE&IREREFEDAERE, U
AL FRHT, MRS M EHS. AEERTAEMUSNEAT. EEZL
B MORRE B KA RE, BB L R BRI, BR%, RKE
HRERBRANBHSZH.

MiZfet, FriR#ENEYHER, ZEARKANRAEFHEKTRM. k5, PID
EHBOSEXEHEENERA 28R, ENEEETSHENEEHFFS2E—1.
o Wbk, WL B, B =RaTEREEERT, EMoKEMEET aRER
SR AME . Bit, AARMNEESH LA URARIRENZEHME. AR/
FAEE, REHEEET T EHRROERIRITEX, a0z HRs 0
BHUHEHSH.

542 HHBENEE PID ITH

FIREEHE PID BHISH, FEMTREMEMSIZRE. b T HDREX
B, BATFIAANTEESE PLATSHEHINEMER, FRRIE—E0ERMg—BLR,
MNARBREETEESE, REILBARAN, HXLEEESH I PID EHSH, X
REBE2RTE,

BEETEIBARGRRE, AMFPRHALEREOSE, BRIEAZHHEZREN
MPFEAUENS, HEVUREIRS SR 83)H%E PID 28, XHRUITERE
PID #5438 . XFpIZHISHE G M PID % 5 AN ERRFALEE, LHRENERE
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KRN X

Bl XFEH DTS E XN ZEL, BEBREAR (F5) KFKBERENE
BB R RA, SKEERHEEFETX PID 2 8RR,

HTREELRADRKHME, BHIEPEHESEURTMERASASEER
w, EHERREBRX—EENFEREE, FTUATE AR SEMERERIR M E,
RN 245 BRVERBRMERTR, JFIX SERM I BRI U & %5 B CnvF R H545
1145 PID 805 YE R A HEN T EHUENRE S, R TG v EHURIE 25 2 G0/ S brma S
fEot (BILHXRAMMAZN), ZERHEHAERNT 83K PID SHHRAE R,
XL &R PID &#l. B8 BiERN PID w4 BRI SHEWER, BHLIER
HEA—H.

BIEN A PID 2 EI8 LURE ¢ MIRZER ec fEHHAN, TTLLHEARFERZIK e
Mec 3t PID ZH BB EME K. FIFEMZESIMNESRY PID SH#TER, EHM
T BERH PID #4058, HEHmnE 5.9 roRPe,

PID ZHIH HHE, 2K PID =ANSHE e M ec ZRIMBEHIXR, TETT
BEAWHI e M ec, MITERIZHIFEIERST 3 MBS HHTELER, UHERF e
M ec HXHEHIZHARER, MEHEXNRE RIFHS). Bt

rin *t_ error

Tl k2
Lat]

B 59 BENEMSGRAH

MRGERIREN. WERNERESEETHRER, ke ki Mk HERTT:

(D B RE &, KER R MR RS WNERE, RBREMETHEE. &, BX,
RAMMRCEESR, AWRESS, B574LBH, EEFBRETEE. L,
W BACRATRERE, ERNEEEE, NEKBWEE, EREHAE. SIAFEER.

(2) RAHERIRE L RERRHRRAGMESIRE. LBX, RENBSREN
BRiR, 18 kK, RGPS ERS MR, A5IEmMERE X
B & kD, BEREHSRERUMER, BWRANATEE.

(3) W TER Rk FIFER R EGE R A M3 A, HAEA ERRAERNIRED
MEWE R TT AR, SHREZURITRATR. B £ EK, SERNTRR
AHIBY, MTZEKETE R, THXMRRRENITIMELE.
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SR LHLEY s i

PID ¥ MBELHEED: EARRZ, ZASENERURMILZ AR LEX
%o HH AENEE PID B PID HEMERM E, BdtHLHRKIRE e MRER
U ec, FIFEMIEHIMNBATEMHER, TR REITSEOREMN.

B s RO R RS TR ARIER QR RIELR, BUAE
BIRMINIR, BRI kpy ki Fk ZASHSFIBEHORBZHIR.

1) k FIBHIUE (RFRS5.1)

() kBERPANR (L% S5.2)

(3) kHIBHIIIR (K S.3)

51 L, FHEBRRR

Ak, \ec

€

NB |[NM| NS | ZO | PS | PM | PB

NB PB |PB| PM{PM | PS | Z0 | ZO

NM PB | PB| PM | PS PS | ZO | NS

NS PM |{PM| PM | PS | ZO | NS | NS

Z0 PM |PM| PS | ZO | NS | NM | NM

PS PS | PS| ZO | NS | NS | NM | NM

PM PS |ZO| NS | NM | NM | NM | NB

PB ZO |ZO| NM | NM [ NM | NB | NB

5.2 kHIBRRNIE

Ak \ec

S NB | NM | NS Z0 PS PM PB
NB NB | NB | NM M NS Z0 20
M NB | NB PM NS NS Z0 70
NS NB | NM | NS NS Z0 PS PS
20 PNM | NM | NS Z0 PS PM PM
PS M PS Z0 PS PS PM PB
PM Z0 Z0 Z0 PS PM PB PB
PB Z0 Z0 Z0 PM PM NB PB
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Kde R0 LA 3

K53 Kk BIBRMNE

Aky \ec

S NB [NM | NS Z0 PS PM | PB
NB PS [NS| NB | NB | NB | NM | PS
NM PS [ NS| NB | NM | NM | NS Z0
NS Z0 | NS | NM | NM | NS NS | ZO
Z0 Z0 | NS | NS NS | NS NS | ZO
PS 720 |Z0{ Z0 | ZO | ZO | ZO | ZO
PM PB | NS | PS PS PS PS PB
PB PB ([PMi PM | PM | PS PS PB

kps ki K1 kg IR R R BTG, ATRIE T 34T by & FD kg B BIERNY

&JT:-D

KRRIRE e MIRER ec TALTEEECHBERIE EHISH.
€, ec={‘5’ -4, -3, -2, '11 09 11 21 3’ 4, 5}

FHEH T84

e, ec={NB, NM, NS, O, PS, PM, PB}, FHPLELIRKRK, fif, f

IJ\' 21 HE/J\’ I—Eq:l’ .IE*O

®e ec My ki kyRAESSM, HEARHEEMTROREE, REEL

B TR RBEERERNE SEERIBHER, N
RIFEHI & B R PID S HAERIE R, Bl
EZHEAANTRIH:

ke=kp' +{eis ec}p

ki=ki’ +{ei» e}i

ke=ka' +{eir e}

FELIBTERE P, EH RGO X R E A
M REE ., BRMEH, %5 PID SHMELH
RiF. EITERBEWE 5.10 FiR.

55

R 217 i % +F fE |

[

(k) =r sk) -y (k)]

[ec (k) =e (k) —e (k-1)]|

v
e(k-1)=e (k)

[e(k), e (k-1) B8 1t

v
[ 4 % & Akp, Aki, Akd|

Y
& iikp, ki, kd]
v

PIDIZH[E M

1% [5]]

510 £ELBRETFRER



BRE ALY I

55 1EH PIDITHIMRMER

WIE AT T RI4 8T, 75 MATLAB L ADDVAR.. ADDMF fil ADDRULE % % ${ &
STRSISERNGE, G SR EIER PID FHIFRE, B EA BT LA R
(1) 7E MATLAB Ti&1T plotmf (a,’input’,1) FIBEIHEHALE — N e IR
JRE RS, FIEABE]ec, kp, ki #kd FIRBERE, W 5.1 2 5.12 FiR:

- M wmx N oz Pps px PP
4 1
20.8— -
0.6 .
0.4 "
20.2
a 0
-3 -2 -1 0 1 2 3
e
51t BEeRBERE
™ x xs oz ps p PP
& 1
n0.8} -
30.6} -
450.4L. d
£0.2
g0
a

-2 -1 0 1 2 3
ec

E512 REec MRBERE
(2) 7E MATLAB TFiZ17 plotfis (a) B SEEZKEMAIZHI R RIHI . Tl 5.13 Pi7R:
(3) & MATLAB Ti&1T fuzzy fuzzpid.fis AJ 31T MATLAB 3) &M B T AF3)E
DIE3%, Wk 5.14 FivR.

!
w
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LT e e A

B 513 ¥ PID BHIRZME  ES514 BB PID 1A A
(4) BUREERTE) 4 1ms, KA PID 2| HETH BRMAR., 7638 300 /N REE BT (8] B,
Pl aS s N 1.0 MT-H0, AR R 5 R 5.15 & 5.17 FiR.

1-4 T T T T T T T T T

1.2./\ i

1 A

*0.6F 9

0.4 -

0.2 H
0 i A i i i

0 0.05 0.1 0.15 0.2 0.250.3 0.350.4 0.45 0.5
time(s)

B 5.15 KI5 PID 355k 55w i

—

=
e O D s 00
™ TTT

0 0.05 0.1 0.15 0.2 0.250.3 0.350.4 0.45 0.5
time(s)

B 5.16 % PID iR 2w
(5) ¥t PID LB BN L. o RIS EHET R REACA B 1 # R TY
B RGP, FLBERm AL 2k FAm R dh 2k n ) 5.18 01 5.19 FroR. 518, &
GAERNIR BRI R, AL AT S 5 mhE: AR AEAR, REHI LI ) FHE H 2
A—¥. RERILEE R A ORSERE, BRAFBREINEE/D . AR
KT BEAF3IRM &R, 5# 7T ERERR. 54 235X h#E R,
ik nRSERXTE D ERMIRAE, BI3HE EPS MR RAREKNILESF
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SERFT WHLBL A RIBE

YER BT A ERBRA DR T RB N MR A T, RAEBE T 77 @8R HE
A

BB/ (rad)

Seoo
O N OO =N o

-

u

NOIQ = 0
T T

1|
D
T

i "

© 0.050.190.15 0.2 0.250.3 0.350.40.45 0.5
time(s)

B 517 % PID 41884
AL B4 45 T S SRS

b
.« .

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.80.9

-180L___1 § iiii84s

56 XEZHR

0
0= -b-de-bditite oo
0

58/ (s)
B 5.18 fRALHTE RA IR BRI Hh 2%

T T =TT
] ] Lt
. . IR IEE]

......

- ok

] IR L)
EREEEL

10 10' 10°

B 519 RALATEREKBBRH R

B 5.19 B RGBSR T RENRSUFHEERI, RILER
FIOFIRIE EFRK, BT SR T EIEE, EHRHE. SV LRI, #®
WE ARG IR fh, IBEMRBIIRE, WAL NE RN, skt
HOARIE T [ A b BRI H B R, RETHIRE S Bl
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Kede KA L84 X

RENEATHEMN EPS ZLB0 HiFHE, PID # &I LA BiER 5 PID ¥ #2548
GEMESRE, BIHERINRERRERHISHXB N REFEER 0.

(1) WMARGHLEIRE T LU KRRNIRAE, KEBXOBNIE, BERK
K1 EFrEtal, Wb REMBBFRAAE A, R0 EE RN, BE RGN
Fitk: ERNBSERENBREEM, LRIEHKR, BEEL;

(2) BRAGHIWS FZHT R REMBEARS, MK E R EOEm3]
RHIERE, FEARGIISLR A, 52 R SRR AR b7 IR A7 ORI s TR
%, ERGEAREFMEMNFTE, BRNNSHKAGHIEE, ERTBE.

FEt, XEATRTHERRENGETEE A#TARARREERES.
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PAT  EPS WisdI REE

EARE EPS MIEHI{TELIE

6.1 EPS {FEER SIS .

YHATIERIR G0 AR, EPS (i EARB MW TN AN, REMT AR
WA 6.1 FioR. EHEBEAES, Hdh@AAFTRENE (BHEA), RANTIAEER
S B AR EL MR B REER, XAAL TELFRA PR HHFHEEESA
ZHIS, ISR G SMEIANRNERE S T LU E B I ifl. MrRSIHLEERH 3|
H A S S T o E B E S R AME R IR

T EARrR RS, FERA PID EHEALERAE, BEkERATIEE
FHRIRBIHIFRAXRIE . F A RS I Bl ML bR e SR A8 )45, R TR UEAY PID 2

o
; -
E-bv_in Ea + PID feip | PY¥R P LR ""D
¥X{ES Ta - Saturation - Scope

BN RE

PIDRLREEH PYEER fE £
5
. B BRR

HARDE prs I 1
| - Tn. s+Ba. s
+§ =
: I———-—OI HHEE RUZHHEK @4

MY AW HE
clack Dispaly BRKIE ¥ %

B 6.1 EPS {iEZHIEH '
B4 EPS #3% EPS [{Bh fiitk, PWM fEHL AR AL IS G, sy s
RATHERIPAEE, LIRERIBFMERG.

6.2 EPSIZHIAERSER

IET AR A IFLERRE, BIH REMARNIFZEAEN, Hr i HEER (b
IFA RS . BAILL 0-60km-h? K, ZEBIEHMREAR (B 6.1 FHHHE
), 5HARERETHE, wTLURREER X B AR R R R R .
H4RMAE 6.2 FiR.

MEERTEY, BRENMESERHR (REZRLER), REFAWESR
FER (FE—ENEE); HAMEERMNM, ROTUED, mIREBRNHRK



Ko KL &

BTSN (RILAS [ LA AL ATIE S 13A, 60km-h™ i LRI A E] SA), B L
TEHIBh IR A B R SR B RBR T KB RS AL, T AR RIBE & T SKhr B AR

TR E RS

v=0kn/h BiRHF RS IR v=20kn/h B R ARS AR ILHR

Tt rT S

_ _10 Y Al A A i - e
061 2 34 56 7 8 910 012 3456 7 8 910
818/ () st/ (=)
v=0km/h E 7 63 FLAO R &5 o 5i H 8¢ v=20km/h H £ L FLF PR I B HL B
v=40kn/h B RS RIS =SOa/n B R EARE K IR
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