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XAY DUNG MO HINH PONG LUC HOC HE THONG LAI
TICHCUCTREN O TO

FONSTRUCT DYNAMIC MODEL OF ACTIVE STEERING ON AUTOMOTIVE
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*Trudng Cao déng K thuft Ly Tu Trong TP. H6 Chi Minh

TOM TAT

Hé thong l6i tich cuc trén 6 16 1a 16 hop gém co cdu Harmonic, mo to diéu khién va hé thong
{ai bi dong. Tir mé hinh vat ly, tac gia xdy dung mo hinh déng luc hoc dé xdc dink cdc quan hé giita
mé men, géc quay banh dan hwdmg vao mé men, géc quay vanh Igi va mé to diéu khién, dwoc mé
phong bang phan mém Matlab simulink.

Tir Khoa: Hé thong ldi tich cuc; Matlab simulink...

ABSTRACT

The active steering system on the car is composed of a Harmonic mechanism, motor and
a passive steering system. From the physical model, the author builds a dynamical model to

determine the relationship between torque, angle of wheels, angle of steering wheel, angle of motor
was simulated by Matlab Simulink software.

Keywords: Active front steering; Matlab simulink...

L DAT VAN DE duong vong hay trén dudmg cé cac trang thii

7 | khdc nhau c6 thé dan dén mét 6n dinh hudng.

Khi chqyén dong trén dudmg, do bién Trong trudmg hop nay, hé thong la tich cuc

dang bén cua lop. quy dao chuyén dong cua 6 s& mang lai hiéu qua tot nhit dam bao cho xe
t6 khong duoc nhu mong muén, dac biét ki chuyén déng an toan.

chay o téc d§ cao két hop vé danh lai trén
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2. XAYDUNG MO HINHBONG LUCHQC
HE THONG LAI Bl PONG TREN O TO

2.1. M6 hinh vat Iy
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Hinkh 1. M6 hinh vat Iy hé thong lér bi déng

Trong do:

- 5‘5,# la gbe quay vanh lai;
-T" 1a m0 men tac dung 18n vanh 14i;

K. B_, 5 14 @6 ctng, hé sb can X04n, goc
Xoay truc Ial
-6 la gdc quay cua truc banh ring;

Y R , CF,, B, 1a dich chuyén, luc ma sat khd,
hé 56 can dich chuyén banh ring va thanh rang;

- 5SLU1:5SLU2= §5LL1:55LL2 la goc xoay phia
trén va dudi, bén trai va phai cua tru dung,

KS:“ ] KSLE . BSL] . BSL’) la dﬂ Cl.mg, hé SI'E.' can
g1am chin cua thanh lidn két banh xe bén trai
va bén phai:

-CF FIrs CF m2  lwe ma sat kho gira mat
duong va banh xe bén trai, bén phai;

- AY]-..ATE la m6 men tir mat dudng tic dyng
Ién banh xe bén trai va bén phar;
-0, 0., 13 gbc quay cua banh xe bén tra1 va

bén phai;
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-, T: Hiéu sudt thudn, nghich cua co cén l4i;
-R.: Ban kinh cta banh rﬁng truyén hre;

-K.,: DG cimg ciia 10 xo xoén van trg hec thuy
hre;

-M..: Khéi lrong cta thudce la1;

-N Chidu dai cia thanh lién két tir thudce l4i
dEIl banh xe.

2.2. M6 hinh ddng lwe hoc hé thong l4i bi
ding

Dé thiét 18p duoc céc phuong trinh
dong luc hoc, ta xdy dung phirong trinh vi
phan chuyén déng cia vanh 14i;

1.6, =T,-K,(5,-6.)-B o (O =0 ) (1)

Phuomg trinh vi phén chuyén déng try
dirng:

1.9, =K (8,,-6,)+8,(8,-8,)-K: (6.

LS Ty b3l g iy

-5:) (2)
Phuong trinh quan hé giira o, vayY, la:

Yy
Ry

Phuong trinh vi phan chuyén dong cua
thuéce lai:

5, = (3)

7 N
MY, ="'£Kr (cfi‘h_, ‘iﬁ'p)—q—ﬂﬁm [‘5.'51{.#[ '_fsﬂmr]
i . (4)

_:??BKFLI (53&'2 _JSLLE]_BR}}R -CFy, Sgn(ﬁ?)d??”!:ﬂ
L

Plur{:mg trith ddng luc hoc cua hé thong
l4i bi dong viét duéi dang ma tran ta duoc:

x=Cx+Kx+F +G, (5)

Trong do:
|_c5'
YR
Sy
o

| e
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- ‘ H& thong lai tich cuc bao gﬂm co ci

- ¢ 0 0 Harmeonic (hinh 2), md to diéu khién va h
B | ) théng 14i bi d6ng (hinh 1).
My
C = 3
0 0 — =t 0
! ey
0 0 0 _ Byiz
i L epr
_ 0 -
173 (Kspi + K0 ) &
M,N,
G, = K
1 AT + S ¢’
IFH"'I FWi
1 K
AT, + —2 g¢
IFWE IFF‘FE _
__(KH_'_KT] KT 0 {0
"r.TE IIERF
7eKs mar i/ HaKg  13Kgs — CF
K - RFME M.q' Nﬁ (K—-ﬂ] +KM2:] R; KT NLMR er MH ATI'. 7
| — ’
0 Ko Ka Hinh 2. M6 hinh véat Iy hé thong ldi tich cuc
Nelem ez
0 Ksu 0 _Kﬂz A .
3.1.1. Co cau Harmonic
N[.IFFFZ ‘IHI'I i
| L roxe K?{' _
IS{: 11% _ISL & b
CFy 7
— sen(Y, | —252 F.
- M, g ( ﬁ:) M, PS
1| —
CF :
o 7 . SEI (5F;F| )
FIV1
CFy :
o, - sgn(ﬁF”,,E) Dhoror
) e - Nfotor

Nhu viy, khi biét géc quay vanh lai,
gial phuong trinh ma trén (5) ta sé tim duoc
dich chuyén ctia cc chi tiét trong hé thong lai
va gdc quay cua cac banh xe dan huéng.

Hinh 3 Mé hinh vat ly co can Harmonic

Trong do:
3. XAY DUNG MO HINH PONG LUC Ovtotor » Tvioor 12 gOC quay, mé men
HQC HE THONG LAI TiCH CUC TREN cua mb to;
O TO - N 1a ty sb truyén;

- 0__la goc quay cua truc lai phia sau
3.1. Mo hinh vit 1y mo to;
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- T, T . Moment truc 1ii phia sau, i (ig JLIKJ Nk S
trudc mo to Nel® N N R,
Rk L [L{K K, )Jr ] MKy MKy
A e . . % RM, AL BEORTT NM, NM,
Quan hé gifta cac gdc quay cna co cau K, = ¥ ¥
 nd . 0 EOR ST
Harmonic c6 dang: Nl T,
0 Kes o Ke
N +1 NyJrg T
551':.-': _ N 5 _'Er_gMamr (6) ] B o .
e . , B_ 5 +K_ O
Quan hé gilta cac md men cua co ciu CF _ 7
Harmonic ¢6 dang: ——2%sgn (Y, } -2 F
g M, ( R) M, £3
F = CF .
N 1 FW
i = — —NT 7 — SEI11 5F
soo N +1 sc M ( ) IFI—F’I ( Wl)
. N CFrpy .
3.2. Xay dyng md hinh xic dinh géc quay - sgn (s )
banh xe din hwéng theo géc quay vanh 14i - 2 -
(Xet trwong hop mo to khong hoat ddng) - 0
. 2 f 4 . Ko, +Kg
Phuwong trinh téng hop x4c dinh goc s { ;{"”N SL2) 4
quay banh xe dan huéng theo géc quay vanh . RTTL
141 dudt dang ma tréan: =1 AT, + st K e
.e . IFH-"I FR1
Mx=C x+K,x+F +G, (8) 1 K
, — AT, + %2 g6
Trong do: s Tews
Ocec Nhu vdy, khi biét géc quay vanh I4i,
Y, 3 giai phu‘mlg trinh ma tran (8) ta sé tim dugc
X = S dich chuyén cua céc chi tiét trong he thong l4i
i va goc quay cia cac banh xe dan huong.
Orir
] _ 3.3. Xay dung mo hinh xac dinh goc quay va
( N I+ N +1 fmJ 0 0 0 mrﬁ men cEa mé to' diéu khién tir géc quay
N+1 banh xe dan hwong
M, = 0 1 0 0
0 0 1 0 Gbc quay cac banh xe dan hudng 13
| 0 0 0 1 tnng hop cna géc quay do ngu'm lar va goc
- - quay banh xe do mé to diéu khién sinh ra.
— B 0 0 0
N1
B +NI - K, . K
0 S— 0 0 T, ,J,=— ¥ 5 AC sl A-—8 ,+——-F, (9
C ~ MR ia Jhlr [HE = ( 'i'lfL-] J]lllll. el J']Il. R ( )
I = .
0 0 — fsm 0 Phuong trinh (9) dung dé xac dinh md
) . men cua mo to khi biét gbc quay cua truc Ja;
0 0 0 - L2 phia dudi va dich chuyén cua thanh ring. Dich
i e chuyén goc nay sé sinh ra géc quay cia truc™®

) [SSN 0866 - 7056
TAP CHI CO KHI VIET NAM, S& 5 nam 2017
www.cokhivietnam.vn




NGHIEN CU'U - TRAO DO

banh ring, dich chuyén tinh tién cia thanh
ring, goc xoay phia trén, dudi cua tru dimg va
gdc quay cua banh xe din hudng.

R.M B 1 (g 7
8 =t RIM T+ + B (K +Kg, )t =K |,
Jped ?}'FK{ AR Mﬂ R MR[N;:( i£1 ﬂ.-} R;, r|°R
BT LCTY SRS SN AT N
N, ™' NM, M, (%) M, (10)
+I?E {K—EE.I +Kﬂ1] E']ﬁ

N Mg

Phuong trinh (10) duge sit dung dé
tinh goc quay truc 141 phia duéi khi biét dich
chuyén ciia thanh ring va goc quay cha béanh
xe dan hudng.

M&i quan hé giita moment va goc quay
mo to diroc xac dinh theo biéu thirc (11)
Vfﬂ’ 85.1|.|;:r - asr:c o 851:'

dd 1 1o10n N dég b 1
dt odf

3. KHAO SAT CHUYEN PONG CUA O
TO KHI CHUYEN LAN

Tién hanh mé phong khao sat chuyén
df}ng cua 6 to khi chuyén lan vo1 diéu kién dau
vao la goc quay vanh 1ai goc quay vanh lai
dao ddng tir 50 d6 dén -50 d6 (hinh 4), tée d6
V=80 kim/h, cac kich thudc cua sa hinh dugc
mo phong theo tiéu chuan qunc té (ISO 3838),
vol cung duong tiéu chuan co chiéu dai 1a 60
m, bao gom 2 lan duong, cac gia tr1a = 3.135
m vab=3 850 m. Trén doan duong thi nghiém
co bd tri coc mbe di dong va ke vach. Cac két

qua mo phong duge thé hién trén cac hinh 3
den hinh 9.

e
1 1 - - -
.Lﬂ_u_ ~
' o
iL+_

Hinh 4 Thi nghiém chuvén lan theo fién chudn
{50 3888 /5]
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Hink 5. Pé thi goc quay vanh ldi khi chuyén lin
V=80 km/h

s £ 1 3 1w
Hinh 6. Po thi goc quay hiéu chinh cua motor khi
chuyén lan V=80 km/h

| 3 - 3 4 4 = | # |
Hinh 7. D6 thi géc quay banh xe dan hudng khi
chuyén lan V=80 km/h

— — — —— ———— — ——— - — —

— Wy e ey s cdlioee
L ofalh  omh Bk R

i e e L

Hinh 8. D6 thi quy dao chuvén déng cia 6 16 khi
chuyen tan vai V=80 kim/h

Hink 9 D6 thi iv s6 truven khi chuvén lan véi
V=80 fan/h

Nhin xét:
-6 thy hinh 8 cho théy. quy dao chuyén

dong ctia xe khi c6 su can thiép cua hé thong la
tich cuc s€ t¢m can v quy dao mong muon.
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- Khi khéng c6 s can thiép ctia motor
hé thnng lai tzch cuc thi do lech 16n nhét cna
quy dao thuc t& va mong mubn theo thi nghiém
trén 13 0,2 [m]. Khi ¢6 sy can thiép clla motor
thi 4§ 1&ch lom nhét cia qu§ dao thuc té va
mong mubn khi thi nghiém chuyén 1an 13 0,05

[m].

4. KET LUAN

Nghién cttu vé dong luc hoc ctia hé
théng 14i 14 mdt trong nhitng yéu ciu cip thiét
clia cac hing 6 to trén thé gidi. Trong bai bao
nay, tac gia da d1 sdu vao xay dung mo hinh hé
thcmg 121 tich cye, khao sat chuyén dong cia

6 to bang phan mém Matlab simulink va da
chitng minh duge vai trd cua hé thong 14i tich
cwc dbi véi qua trinh 6n dinh qu§ dao chuyén
dong cua 6 5.4
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