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TOM TAT

Hé théng lai tich cuc trén 6 t6 12 t6 hop gom
co cdu Harmonic, mé to diéu khién va hé thong 14
bi dong. Tir md hinh vat ly tac gia xay dung mé
hinh dong lrc hoc dé xac dinh céc quan hé gitra md
men, goc quay banh dan huéng vao md men, goc
quay vanh lai va moé to diéu khién, duoc mod phong
bang phan mém Matlab simulink .

Tur Khoa: Hé théng lai tich cuc, Matlab

simulink...

ABSTRACT

The active steering system on the car is composed
of a Harmonic mechanism, a control 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 simulated
by Matlab Simulink software.
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1. Pitvan dé:

Khi chuyén dong trén duong, do bién dang
bén cua 16p, quy dao chuyén dong cua 6 to khong
dugc nhu mong mudn, dic biét khi chay & tde do
cao két hop véi danh 1ai trén duong vong hay trén
dudng c6 cac trang thai khac nhau co6 thé din dén
mét 6n dinh hudng. Trong trudng hop nay hé thong
lai tich cuc s€ mang lai hiéu qua tdt nhat dam bao
cho xe chuyén dong an toan

2. Xay dwng mé hinh déng lwc hoc hé théng lai
tich cuc trén 6 t6
2.1. M0 hinh vat ly
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Hinh 1. M6 hinh vit Iy hé thong ldi tich cwe

M6 hinh vat ly cia hé thdng lai tich cuc (hinhl),
trong do:

§Motor la géc quay mo to

53\,\, , Tsw la gc quay, mé men vanh lai;

Ksc, Baw, Ogc 12 @0 cling, hé sé can xodn, goc xoay
truc lai;

5p 14 goc quay cua truc banh rang;

Ys, CFr, Br la dich chuyén, luc ma sat kho,

hé s can dich chuyén banh ring va thanh ring;
Os.u1s Ostuz2. Osii1y Osii 2 18 goc xoay phia trén
va dudi, bén trdi va phai caa tru ding;



KSL1’ KSLZ ’ BSLl’ BSLzlé d6 cting, hé sb can Hinh 2. M6 hinh vt ly co cau Harmonic

giam chan cua thanh lién ket banh xe bén trai va Trong d6 N 13 ty s truy@n.

bén pha; Quan hé giira c&c md men cua co ciu Harmonic c6
CFFWl’CFFWZ luc ma sat kho gitra mat duong va dang:
banh xe bén trai, bén phai; N

P Tsee = m Tse = N Tm (2)

ATl, ATZ & m6 men tir mat duong tac dung Ién i _
2.2.2. Hé thong lai bi dong

Pé thiét lap duoc cac phuong trinh dong lec
hoc, ta xdy dung
Phuong trinh vi phan chuyén dong cia vanh lai:

banh xe bén trai va bén phai;

w1, oFwe la goc quay caa banh xe bén trai va bén
phai;

nr, ne: Hiéu suét thuan, nghich cua co cau lai;

Re: béan kinh cia banh ring truyén luc; lawOaw = Tow = Kso (S =65 ) =By (55W B 550)
Kr: Do ciing cua 10 xo xoén van trg luc thay luc; 3)
Mgr: khéi lwong cua thudc lai; Phuong trinh vi phan chuyén dong try ding
NL: chiéu dai cua thanh lién két tr thuée 1ai dén 1O = Koo (8o =82 ) + Bo (S0 =8 ) — Ky (8. = Sp)
banh xe; 4
S,SCC la goc quay cua truc lai phia sau motor lai Phuong trinh quan hé giira & va Y Ia:
tich cuc;
, - , YR
Tsec: Moment truc 14i phia sau motor Op == %)
Tse: Moment truc 1ai phia truéc motor P )
v Moment caa motor 14i tich cuc Phuong trinh vi phan chuyén dong cua thudc lai:
?-2- M6 hinh dong |l.l'C‘ hoc ) M Ye :%KT (o _5P)_%KSL1 (Sstur —Fsiir)
Hé thong 1ai tich cuc bao gom co cau Harmonic P -
(hinh 2), dong co diéu khién va hé théng 14i bi dong —%B Koz (502 —Ssii2) ~ BaYe —CFr 50N (Ya ) ~776s Fos
. Trong do: : 6
2.2.1. Co cau Harmonic ) () _
Phuong trinh dong luc hoc cua hé thong lai bi
Quan hé gitra cac gbc quay cua co cau Harmonic dong viét dusi dang ma tran ta duoc:
€0 dang: %=Cx+Kx+F +G, 0
5. -N+ls 15 (1)
scc N sC N Motor Trong d(’)
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Nhu vay, khi biét géc quay vanh lai, giai phuong
trinh ma tran (7) ta sé tim duoc dich chuyén cua
cac chi tiét trong hé thdng lai va géc quay caa cac
banh xe dan huéng.

2.2. Xac dinh goc quay banh xe dan hwéng
theo goc quay vanh lai (Xét triong hop mo to
khong hoat dong)

Phuong trinh tong hop xac dinh géc quay
banh xe dan huéng theo goc quay vanh lai dudi
dang ma tran:

MX=Cx+Kx+F +G,;

(8)
Trong do:
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Nhu vy, khi biét goc quay vanh lai, giai phuong
trinh ma tran (8) ta sé& tim duoc dich chuyén cua
céc chi tiét trong hé thong lai va goc quay cua cac
banh xe dan huéng.
2.3. Xay dung mo hinh xac dinh géc quay va
md men ciia md to diéu khién

G6c quay cac banh xe dan hudng 1a tong hop
cua goc quay do nguoi lai va goc quay banh xe do
mo to diéu khién sinh ra.

lo+N2L . K K
Ty =M 6 +Cysn(d,, ) -~ +—Y,  (9)
Moto N scc2 T YM ( sccz) N scc2 N.RP R

Phuong trinh (9) dung dé xac dinh mé men ciia md
to khi biét goc quay cua truc 1ai phia dudi va dich
chuyén cua thanh rang. Dich chuyén gdc nay s&
sinh ra goc quay cua truc banh ring, dich chuyén
tinh tién cta thanh ring, goc xoay ngang phia trén
ctia don bén, gbc quay ngang phia dudi cua don
bén va goc quay cua banh xe dan huéng.

R.M . By, 17y n
Oger = IP:KTR {MRYR +W1YR "'MR[NBE(KSLl + KSL2)+R7§KT ]YR
nsKsut 15K CR i\, Mps
- Opwy ~ Oz +—-SgN (Vg )+ Fs
N Mg N Mg Mg ( ) Mg
Ky, +K
+’73( sLt 5L2)g¢ (10)
N Mg

Phuong trinh (10) duoc sir dung dé tinh goc
quay truc 1ai phia du6i khi biét dich chuyén cua
thanh ring va géc quay cua banh xe dan husng.

M&i quan hé giira moment ciia motor va goc
quay motor Harmonic duoc xac dinh theo biéu
thuc (11)

Ty(t) = N, [i,,(!)('()s( 0 Nog,p(t)) + i;,(l)('().\'( DN Ggp(t) - 2—:)

iar

+i.(t) cos ( N NGgup(t) + ;;)]
Vi Ssup = Jscc — Osc.
ddrsotor _ N dfl}-sup
dt dt
Tur d6 c6 thé xac dinh dugc goc quay can thiét do
mo to sinh ra

(11)

3. Khao sét chuyén dong ciia 6 to khi chuyén lan

Tién hanh md phong khao sat chuyén dong cua
6 td khi chuyén lan véi diéu kién dau vao 1a goc
quay vanh lai goc quay vanh lai dao dong tur 50 do
dén -50 do (hinh 3.33), tbc d6 V=80 km/h, c4c kich
thudc cia sa hinh duoc md phong theo tiéu chuan
qudc té (1SO 3888) véi cung duong tiéu chuan co
chiéu dai 12 60 m bao gdom 2 lan duong, cac gié tri
a=3.135m vab =3.850 m. Trén doan duong thi
nghiém c6 bd tri coc mdc di dong va ké vach. Cac
két qua mo phong duoc thé hién trén cac hinh 3 dén

hinh 8.
aa_a

B (
P S
¥ R -
o om_ | | Sm_ l\
> | |
’ o <o <o b
’ \
’ \
/\— s
,
’ ~
y,(x) _/ i,
¥, (x)

‘ 10m ’ 13.5m 1lm 12.5m
I t 1 1

Hinh 3. Thi nghi¢ém chuyén lan theo tiéu chuin
I1SO 3888 [5]

Hinh 4. Do thi géc quay vanh lai khi chuyén
lan V=80 km/h
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Hinh 5. Do thi géc quay hi¢u chinh ciia motor
khi chuyén lan V=80 km/h
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Hinh 6. D6 thi géc quay banh xe din hwéng
khi chuyén lan V=80 km/h

—— Quy dao khong dieu khien

. .
0 10 20 30 40 50 60 70 80
[m]

Hinh 7. P6 thi quy dao chuyén dong ciia 6 to
khi chuyén lan véi V=80 km/h
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Hinh 8. Do thi ty s6 truyén khi chuyén lan véi
V=80 km/h

Nhan xét:
- Po thi hinh 7 cho thdy quy dao chuyén dong cua
xe khi c6 sy can thiép caa hé thong lai tich cuc s&
tiém can véi quy dao mong mudn.
- Khi khdng c6 su can thiép cua motor hé théng lai
tich cuc thi do léch 16n nhat caa quy dao thuc té va
mong mudn theo thi nghiém trén 12 0,2 [m]. Khi c6
su can thiép cua motor thi @6 léch lon nhit cta quy
dao thuc té va mong mudn khi thi nghiém chuyén
lan 1a 0,05 [m].
4. KET LUAN

Nghién ciu vé dong luc hoc cua hé thong lai
la mot trong nhitng yéu cau cap thiét caa cac hang
0 to trén thé gioi. Trong bai bao nay tac gia da di
sau vao xay dyng mo hinh hé thdng lai tich cuec,
khao sat chuyén dong cua & td bang phan mém

Matlab simulink va da chimg minh duoc vai tro
cua hé thng lai tich cuc d6i véi qua trinh 6n dinh
quy dao chuyén dong caa o to
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