201745 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi 5548 & 555

doi:10.6041/j. issn. 1000-1298.2017. 05. 049

ETHANBESSERAREF RS I ERE

FAR—' ZHEK CHOXH FHER H4-E' HiERE'

(13 B RAPLR TREABE, 5 2660715 2. TOM X4 w, BFEE 50021)

W . Wit T L Freescale XDT512 Jy#Z.0oth i, H B Be/NR G0 B IRBL B (3K 2l W, (% | 3 2 4 PA8E e | G ) o sokE 2 A8

e ?F%Uﬁﬁfm/\ff%bﬁﬁﬁﬁff%bﬁ#?ﬂﬁkﬂﬁﬁﬁflﬁ%%/vu(ECAS)EE??’“F'JQ@E-%’Jﬁﬁﬁﬁ:ﬂ‘%’wﬂﬁufrﬁﬁsﬁﬁ

THEZETERAGR T R, Tl B a0 TR T gl B T4 2 0 A A A58 5 T 2 45 4 7

BT RS 4 3 Sh iR R 4 B B TE T A BT B B B PT A A ML R AT, B RO B R e 4

R, AT A I F i 45 28 SOR AL AR, By AR DR I AE o Sl ad 5 BT 00 i P 490 %8 ST 450 T 018 4 T A5 L S e 45 A 4 T
B I 5 20 2 A2 1 AR AL B, A RTW ACTE A A2 AR P ise 11 1y 42 ol 62 200 5 3 O BT 2 7, 9 5 IR

JZIR S A ELAE UG i iF T R BT & ECAS HL 34 1 B0 s TR 55 4 B Rl 50, 1 30 465 20 3 W B e | 42 1 0K

W RE R 4 3t 196 B SR .

KGR B URRAL W ERRR; R

FESE S U463.33 XEkARIRAD: A NXEHS . 1000-1298(2017)05-0385-05

Development of ECAS Control Strategy Based on Model-based
Design and Its Real Car Experiments

YAN Tianyi' LI Congcong' CHO X H®> SUN Fuquan' LU Jingeng' DAI Zuogiang'
(1. College of Mechanical & Electrical Engineering, Qingdao University, Qingdao 266071, China
2. TGM Motors, Hamyang 50021, Korea)

Abstract; To improve a SUV’ s ride quality and mobility, etc., an electronic control unit of
electronically controlled air suspensions ( ECAS) was designed by using a Freescale XDT512 micro-
controller, which consisted of a minimum system, a power source module, a driving module, a speed
signal processing module, a double acceleration module, an analog signal processing module, a
communication module and so on. The control strategy model of an ECAS system was designed by using
the model-based design method, which included an auto-mode sub_model, a manual-model sub_model
and a repair-mode sub_model. The height of the car can be automatically adjusted according to the speed
in auto-mode, and a driver can freely set the height of the car by using a human — machine interface in
manual-mode. In repair-mode, the functions of the ECAS system were disabled to prevent any
unexpected action. The structural test and functional test were conducted after a set of test cases were
properly designed. When fixed-point treatment was conducted, the control model was converted into an
application program by using RTW technologies, and then it was integrated with low-level driven
programs, the final integrated program was downloaded into the electronic control unit of an ECAS. Then
vehicle experiments were carried out, the results of experiments showed that the proposed control strategy
fulfilled the design requirements.

Key words: air suspension systems; electronic control; control strategy; experiments

a| P . ERIE AR AR 3 S R 2
(9 7 A T3, G o el AN - i A% 4 7 R 0 B i b
PR ARG B2l W oo iF BUR A A T, IR B 51 R 4R Bl 3R Y4 AT R

I

W H 391 . 2016 =09 —05 & 5] H 39 . 2016 — 11 —02
E€WAB: HEHAFFEIETH (50905090 ) Ll A4 H KRB 4550 H (ZR2016EEM49 )
EEF AN : ™ R—(1970—) , 5, #4% , H+, FENF M AL 12 KL H ST 58, E-mail : yantianyi@ qdu. edu. cn



386 & A Hl

2017 4

Pho s B AR YL (ECAS) J& — Bl JE ot YIS £
PR R G, 2 o AR B R T R
Tl dn A R LI AL AR B U VR
S ik SRR AR AR R AL e B AR AR T T S I R
I B v B A, AR FOGE i 2 R AR S R
L AR R I A T S T N O A G I T
1, S A A B TS R A s

VLUE ST O SR AT AR AR E
A 2ok it A B 0 1 DG Ak 5 B L T T 5 D i 4% BEL T2 114
DCTC , AR 47 DG T 45 SR die 26 1 5 BELJE 1 42 ol 452 =X A 4
il SR IO 1A S0 AR T 5 [R) I AE 25 &
2R AR AR B S S2 XUR R AR B )
SFRERY DL D H AR, DAY i 35 5 3l 4k
17 R AR A 2R g A% Sk AL A, 2 B THCER 2 |
e 3 b SR BLE AR OL T B R BB e AL
eSS o P65 BT T — T e e
14 2 B i L B B R B, A SRR v 1Y o SRR R R
Hy B AL [a] 2 a5 RS A% SRS v R A FE R L B
Fr AL 53 A TR oL SR AR BT 4 8] K TR 4% AR A 5
N 114 8 22 0 B v EE . O SR UL B2 £ v R i
RT3 0 A AR PR IR A

B et = TSR AL IIRE H 2 2+
o, I HLEESR i P 5 R G, H A i S A2 AT
S 7%, DR IH SR H 1 2 o BT AR A% 0 45 1 5 s T
KW R I HACHD & B A 50 a5
T G T T Bl 2 R ) ) R T A A 5 LA
R EF RS TLRRR G AT R ER . AL
B 7 5K 0 B L 4 R B T R RO IE | 8 AR AL
B E Bl AR SR B I 55 R A TR TR )
AR AR G RS T 2 05 vk, Ol M OGS A IR
AT L o

1 Bk
BN A BT R —Fh RN R LB R A
S 1) SR B 0 ECAS 7 56 HUAT 3 IR

@© A SR R BOR B A B 3
5 M ORI, AR 0 B SR R A
. @ Fahi- B s g B ESERHE.
@ HEMB B AR LT AL 5 0 Xk 4 g JE 3k
Frfatil o T S 5 ) SR, T AR TR R X e B
felifdn R LG AL s R U AL
LH R G EMN IR AT T & SRR T

iﬁgﬁ\/ ﬁo
2 BTG BT RIS SRR
AU R R AR XDTS12 Bl it H i 4

T LR /N R G0 R VR B I R G | R A B
R A ) Jo i JRE A e A UL A AR B R £ A R
AP =S B AR G TR FAOC (B 2) o

B BC R R EM AR GBS
Fig. 1

Modified front and rear suspensions

of experimental SUV
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Fig.2  Control unit of an electronically controlled

air suspension and its main circuit
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Fig.3 Control model of ECAS system
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Fig.7 Coverage analysis of test cases
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