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1. Giéi thiéu

Hé théng danh 14i ciu sau (Rear Wheel Steering) dd duoc phat trién hang thap ki qua v6i muc dich
tang su 6n dinh (Stability) cho xe va cam gic 14i (Handling Performance). Khi diéu khién xe trong khu
vurc dong dan cu, cac khiic cua hep, linh hoat tai cac bii xe nho su hd trg cia RWS ma nguoi 14i ¢6 cam
giac l4i t6t hon, dong thoi tinh co dong cua xe ting do ban kinh quay vong clia xe giam. Khi 14i xe trén
dudng cao tde, & tbe do cao, tinh dn dinh ngang cua xe dugc cai thién vi RWS giam do lic ngang gay
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ra boi cAu sau. Viée nghién ctru hé thong 14i bén banh xe dan hudng trén xe 6 t6 con (xe du lich) 1a mot
trong nhimg van dé duoc cac nha thiét ké hét strc quan tam. Hé thong l4i cua 6 to c6 anh hudng 16n t6i
chét luong van hanh, tinh an toan chuyén dong cua 6 t6. Honda Prelude tir nhiing nam 1987; Honda
Accord nam 1989; Nissan Skyline nam 1988; Toyota Soarer nam 1992; Nissan Laurel nam 1993 [1],
day la cac dong xe da dua vao san Xudt nhung tinh nang cua no6 cling rat han ché, _phuc tap cho nguoi
diéu khién, vao nhimg ndm gan day c6 mot sO tac gia trong nude da nghién ciru vé van dé vé hé thong
14i. Ong Nguyén Khac Trai dé nghién ciu vé quy dao chuyén dong chuyén dong cta 6 t6 dong gop rat
lon vé nghién ctru van dé tinh 6n dinh 14t xe bang do thi pha va quy dao pha [2]. Ong Lé Anh Tuén da
nghién ctru v& hé thong 1ai va da giai quyét cac van dé vé goc quay vong thiéu va thira [3] dua trén co
s& clia cac nghién ciru trude d6 thi dé tai dit ra cac muyc tiéu nghién ctru chinh cta dé tai bao gdm céc
nhiém vu sau:
(1) Nghién ctru xay dung thut toan diéu khién cho hé thong d4nh 1ai cau sau.

(2) Nghién ctru tinh toan, lya chon bo chap hanh phu hop cho hé thong l4i sau dua trén anh huong
cua ma sat 1op va mat duong.

2. Phwong phap thuce hién.
2.1 Phan tich dong hoc 4WS

Bang 1. Cdc ki tw ddc biét va tén goi déphuc vu tinh toan dong hoc va dong luc hoc cho xe.

Ki tu dat biét Tén goi Ki tu dat biét Tén goi
. Phan lyc ngang tac dung 1én banh xe
Ve Van toc trong tdm Fy¢ He Ngang wne
cau truoc
v Van tdc trong tim phan tich F Phan luc ngang tic dung 1én banh xe
X theo phuong x r cau sau
Vy Vén t0c trong tdm phan tich Kei Heé s6 chdng 1éch bén cau trude
theo phuong y
7 Vin tdc goc than xe ke Heé s6 chdng léch bén ciu sau
r Téc do lic ngang ciia than xe ar Goc léch huéng banh xe cau trudce
Vi Van tdc tai tim cdu trude a Géc léch huéng banh xe cau sau
V: Van tdc tai tAm cau sau ¢ Goc danh 1ai vo lang
aG Gia tdc tai trong tAm xe 5, Goc danh 1ai cua banh xe cau sau

Gia tOc tai trong tam xe phan M6 men quén tinh chuyén dong quay

’ A A I
ag() tich theo phu’crflg van toc trong z ciia thin xe
tam
a Gia tdc tai trong tim xe phan a Khoang cach tir tim cau truc dén
6@ tich theo phuong hudng tam trong tam xe
. Khoang cach tir tim cdu sau dén tron
ax Gia toc theo phuong x b & o ong
tam xe
ay Gia tbc theo phuong y s Til¢ 6,/6¢
B Goc 1éch hudng m Khéi lwong cia xe

Dua vao Hinh 1, goi he quy chiéu (x, y, z; G) nhu hinh v& véi cac véc to don vi (i, j, k) dat tai trong
tam xe G, goi w 14 van tc goc clia than xe, r 14 tc d6 lic ngang than xe theo phuwong z (yaw rate) [4]:

Van tbe tai trong tAm xe:
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V.=V +V =V i+V j (1)

G X Yy X y

Vian téc goc dao dong tirc thoi than xe:

d=rk @)
Ap dung cong thirc cong van tde cho diém P(xp, 0, 0) trén than xe (Hinh 1)

VP=§G+6AG§=(VXT +Vy}) +rEA(xPT+fo)
=(V IV §) e f iy 1 3)
= (VX - ryp)_i' +(Vy + rxp)}
Ap dung tinh cho van tdc tai tAm cau trude va cau sau 1an luot 1a 7}: (a,0,0) va Vr) (-b, 0, 0):

-

\7f=Vx_f +(Vy+ra)J 4)

V=Vi +(Vy—1'b)] Q)
Gia tdc trong tim G, G dwoc phan tich thanh 2 thanh phan ag(1) 12 thanh phan huéng theo phuwong
van toc V_G) Va A (z) 1a thanh phan gia toc huéng tam:

A =3 _ . +a

G o) o)
=<>/ +HAV =(V —Vrﬁ+(\lf +Vr)j>=a_i,+aj‘ (©)
G G X y y X X v
Tha =V +V rva tanf = ?, phuong trinh gia tc ngang ctia xe:
y ooy oox x
ay = Vy+VXr=(r+tanB)VX (7)
Xét truong hop goc 1éch hudng £ nho (5<1°), phuong trinh trd thanh:
ay=(r+ BV (8)

Gia tdc ngang a, cua xe s€ phuc vu cho tinh todn dong luc hoc tir d6 dung duogc dd thi gdc danh lai clu
sau &, theo &y va van tdc xe Vi,
2.2. Dong lwc hoc ngang 4WS
Str dung mé hinh mot vét banh xe (Single Track Model) hay con duoc goi 14 m6 hinh xe dap (Hinh
1) 1a phuong phap don gian nhat d€ phan tich dong luc hoc ngang cua xe.
. Kha nang chéng léch bén ky hiéu 1a k., (}(_)i kfl va ke 1an luot kha nang chéng léch bén ctia banh xe
cau trudc va cau sau [5]. Phan luc ngang bi€u dién nhu sau:
=k ©)

Fyr - kCZCLr (10)
Vé6i ar va ar lan luot la goc 1&ch bén cia banh xe cia cAu trude va sau.

Dua vao so d6 Hinh 1 va phép gan dung, ta thiét 1ap dwoc phuong trinh phan liwc ngang tac dung 1én
cau trudc va cau sau:
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Hinh 1. M6 hinh mét vét banh xe (Single-track vehicle) cho 4WS.

& am
O A (11)
X

_ _ bw
Fyr_kc2ar_kc2(6r_ﬁ+\/_) (12)

Phuong trinh can bang lyc va can bang md men tir Hinh 1:

F =F +F =m.a =mV r+.
2ZF =F +F =ma =mV (r+p) (13)
bk —ak
c2 cl
<=>k b +k b mV (ﬁ+r)+(k +k )ﬁ —v
ZMZ=Fyfa—Fyrb=IZr (14)

(a2k +b’k )r
k & -bk & =1 i+(ak —bk p+-—
‘:aclf 2r Z ( cl c2)‘ AV2

X

ar br .
ﬁkcla af—B—V— _kczb 6r—B+V— —Ilr

Trong trang thai chuyén dong quay vong 6n dinh, goc B la mot héng s va r (yaw rate) ciing 13 hang sd
vi liic nay xe quay vong 6n dinh nén tmg v6i hé quy chiéu gan véi trong tam xe, xe dang tu quay quanh
truc z vi tbe do on dinh.

Do d6 f=0vat=0; V,>> Vynén tasuy ra: p<<1.

mV2 +bk  —ak
Giai hé phuong trinh (13) va (14), va dat A = > 3 (15)
k +b k
k (Aa—-1)
cl

= —kcz(Ab"' D 6f (16)
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2.3. Thiét ké thudt todn diéu khién 4WS

Muc tiéu nghién ctru ciia nhom 1a thiét ké hé thong dicu N Do e
khién theo ¥ tudng cua phan 16n hé thong danh 14i cau sau T
hién nay. Tir nhitng ndm 1980, chiéc Mazda 626 da phat trién | &3
¥ tuong nay, sir dung tham s6 chinh d6 1a téc do xe dé diéu B 92
chinh ti 1¢ goc lai tmg v6i mét goc vo lang xac dinh. §§ i
Tt phuong trinh (15), rat ra ti s6 ctia goc lai trudc va sau gg G i
goi la ti 1€ goc 1ai (Ratio of Steering Angles): g; -0.2
5k (Aa-1) 30 (00| 00| |00
S= T o o 17
5.k (ab+1) 17 9 11| |0

Ta sé& khao sat sy bién thién cta r theo tdc do xe, st dung . .
cong thirc (17) da tinh toan dugc. Sau do6, t6i wu hoa db thi d¢ ~ Hinh 2. D6 thiti ¢ goc lai cau sau va
thu dugc dang dd thi nhu hinh trén. Theo dd thi Hinh 2, ti l¢ ~ ¢du trudc ciia xe Mazda 626 (1985) [6].
goc lai c6 3 pha: ngugc pha (r <0, hai banh danh lai nguoc
chiéu), pha trung tinh (s = 0, goc lai sau bang khong) va cung pha (s > 0, hai banh danh lai cung chiéu).

Str dung phan mém Matlab/ Simulink dé khao sat d0 thi ti 1& goc l4i theo toc do ing véi goc vo lang
xac dinh. Béi vi 6, va 6f til¢ VO’l nhau theo phuong trinh (17) nén khi & tang thi 4, tang tuyén tinh ma
khong 1am anh huong dén hé s6 s (V).

Trudc tién, ta c6 bang cac tham s6 tham gia vao khao sat do thi s (V) bao gom: koq, Kz, a, b, Vi, m.

Bang 2. Cdc théng sé tham gia vao xdy dung do thi (théng sé ciia xe mé hinh).

Théng s6 (ki hiéu) Gia tri (dom vi)
Téng khdi lwong xe (m) 94(kg)

Kha ning chéng 1éch bén cau trude (kgq) 2.2 (N/do)

Kha ning chdng 1éch bén cau sau (k) 16 (N/d)

Heé sb t6i wu d6 thi (i) 2

Heé s6 tbi wu do thi (j) 0.3

Khoang cach cau trude dén trong tim xe (a) 1150 (mm)
Khoang cach cau sau dén trong tdm xe (b) 500(mm)

Vin toc xe (V) 0-40 (km/h)
Géc danh 14i cdu trude cyuc dai (8fmax) 35 (do)

Pua cic s0 liéu bang trén vao Matlab Simulink theo so @6 Hinh 3:
Dua vao cong thirc C!ﬁ rut ra tr cac phuong tginh dong hoc vao dong luc hoc ph?m 2.1va22,dua
chung vao Matlab va viét chung lai dudi dang bicu thirc nhu sau
Biéu thirc (15) dwa vao khdi Fen A duogce viét lai dudi dang ngdn ngit 1ap trinh nhu sau:
A = (u@)*u(6)*2+u(2)*u(5)-u(l)*u(4))/(u(1)*2*u(4)+u(2)*2*u(5))
Biéu thirc (17) dwa vao khdi Fen s duge viét lai dudi dang ngdn ngit 1ap trinh nhu sau:

s =1*(u3)*(u(5)*u(l)-1))/ (@ *us)*u(2)+1))-j
Dé 1am 13 vai trd ciia Matlab Simulink (Hinh 3), thuc hién m6 phong hé thong diéu khién trén phan
mém Protues 8 (Hinh 4), thuc hi¢n md phong giao tiép giita 2 vi diéu khién Arduino Uno va Arduino
Mega2560 thong qua chuén giao tiép UART, trong d6 Arduino Uno s& phu trach do toc d6 xe guri Ve tu
cam bién hong ngoai thong qua chan 2 (Hinh 4), tin hiéu sau d6 s& dugc Arduino Uno xir li va truyén ra
chan TX vao Compim P1 (Hinh 4) dé vao Matlab Simulink (khéi f, hinh 3), két hop véi cac phuong
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trinh va thong s6 ¢ san trong Simulink (Hinh 3), mong muén s& thu duoc két qua mé phong v6i hinh
dang 36 thi tuong ty voi Hinh 2 [6].

®

COM3
Baud rate : 9600

Serial Configuration

@

(b)

©

(d)

©

comMm3 Data ]

1150

()

COM4
Baud rate : 9600

COom4

Data

(h)

a

A 4

double

(k)

A J

theta r

500

b

94

m

22

kef

M

‘F+‘F

16

ker
(h)

double

—

Van toc Vx

Hinh 3. Cdc thong s6 dwoc dwa vao khdo sdt do thi ti 1é géc ldi. (a), (b), (c). (), (e) Cac khéi hang sé trong
Simulink theo Bang 2. (f), (g) Khoi Serial Received dé nhdn dir liéu truyén dén tir Proteus 8. (h) Chuyén doi kiéu
dit liéu thanh double. (i), (j) Khéi Fen trong Simulink, ta diea lan lwot biéu thirc (15) va (17) vao. (k) Khoi
product trong Simulink. (1) Khoi Scope - do thi dau ra.

MEGA1
ARDUINO MEGAZ560 V2

@

Arduino Mega 2560

2 |

|18 3953y

)

| Lop2

LMOTEL

NI 9oTvNY ==l —

-
w|S

332382

I

: O “E82E588
1 §@Iﬁl’q&‘m
1la

éazg Bl
F

Hinh 4. So' do tong qudt mé phong hé thong diéu khién danh ldi cau sau. (a), (b) Arduino Mega 2560 va Arduino
Uno. (c) Cum mo phong Rotary Encoder @é nhén géc vé lang. (d) Cum mé phong cam bién toc do xe va hién thi
toc d¢ 1én man hinh LCD. (e) Khoi Compim nhdn tin hiéu Tx tir Arduino giri qua Simulink mé phong. (f) Khoi
hién thi géc ldi dan hirdng, goc ldi cau sau LCD I2C.
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Vi diéu khién Arduino Mega 2560 nhan tin hiéu dau vao V, tir Arduino Uno truyén tir PO1/TXD (b)
t6i PEO/RXO0 (a) va tin hi€u goc vo lang tir cum mo phong Rotary Encoder trudce khi tinh toan goc lai
ciu sau &, theo phuong trinh (16), cudi ciing truyén tin hiéu dén Stepper Motor Driver dé diéu khién
goc 1ai phu hop. Pong thoi, tir goc vo ling qua Arduino Mega 2560 sé& tinh toan ra goc 1ai dan hudng
cAu trudc va truyén tin hiéu ra chdn PE1/RX]1 téi Compim P2 (e). Dit liéu sau d6 sé& theo phwong thirc
Serial Communication ctia Simulink qua COM4 (khéi g, Hinh 3) thyc hién tinh toan va cudi cing hién
thi tai Scope (khdi k, Hinh 3). D¢ thé hién day di sy phu thudce cua goc lai cau sau theo tde do xe Vy va

goc vo lang (hodc goc l4i ddn hudng cau trude). Ta s& thuc hién tuyén tinh héa V, [40] va & [3t5] va
thu duoc két qua bién thién ctia s va 6, (Hinh 8).

')
Encoder 1 17 Arduino s Stepper
Igipny! , Motor
IR Sensor ¥ V. Mega 2560 Driver

Hinh 5. Thiét ké hé thong diéu khién.

Motor budc duoc dinh goc quay boi vi didu lghién Arduino Mega 2560 truyén tin hiéu dén DMA860H
Motor Driver (Hinh 5), driver nay phu trach diéu khién dong co budc Nema34.

2.4. Tinh todn, chon by chip hanh dinh ldi sau

(b)

Hinh 6. Sir dung mé hinh Friction Limit dé tinh todn mé-men can ldi giGi han cia timg banh xe (a) Bé mdt tiép
xuc cua banh xe voi mat dwong. (b) Po thi tdi trong phdp tuyén theo phwong x cua banh xe. (c) Po thi tai trong
phap tuyen theo phuwong y cua banh xe.

Kich thudc phén dién tich tiép xuc UKL theo cong thie kinh nghiém [7]:

D c.k.ZZO'85 8 ) 22”-85
a= 18 B —t.c. P RYTa 19
a 100 | BO-7pl-43p0.6 (18) b= -~ - BT p043p0.6 (19)

Bang 3. Cdc thong so tinh todn mé men can ldi phuc vu cho chon déng co bude ldi sau.

Théng sb (ki hiéu) Gia tri (don vi)

Puong kinh banh xe (D) 20.5 (cm)
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Chiéu cao (d6 day) banh xe (B) 15 (cm)
Heé s6 diéu chinh bién dang (k) 0.645
Hé s6 phuy thudc vao loai 16p (c) 1.15

Ap sut 16p (P) 2 (bar)
He¢ s chiéu dai dién tich tiép xuc (s) 0.557
Heé s6 chiéu rong dién tich tiép xuc (t) 122.7
Tai trong xe tac dung 1én ciu sau (Z) 65.51(10N)
Hé s6 ma sat (u) 0.9
Téc do quay cuc dai motor budc (rad/s) 3.14

Ap luc phap tuyén tai diém cach O mot khoang x tuan theo cong thirc thir 4 ctia Cao et al [7]:
5F v 4
p(x)=——[1-(=) (20)
Sa a

Xét mot phan tir vi phan dx, dy. Phuong trinh vi phan tai trong tac dung 1én phan dién tich nho:

_plx)

dF, dxdy 21
5, iy (21)

Khi @6, luc can danh lai vi phan do ma sat sinh ra ¢ bé mit duoc tinh nhu sau: dFr= u . dF, (22)

Mo men cén 1ai do phan tir dién tich dx, dy gay ra la: dM¢= /x> +y? . dF¢ (23)

Mo men can li tong hop cia ting banh xe 1 tich phan hai 16p ctia dMsvoi-a<x<a,-b<x<b

b a
Mi= [ [+ . 1’2(;) dxdy (24)

-b—a

Theo dinh luat II Niu-ton, ta thiét 1ap dwoc mdi quan hé gitra md men tai truc vit (M,), khéi luong

thanh rang chuyén dong va mé men can tong hop (My) nhu sau [8]: M, — 2M=m,.§,D* + 11 8, (25)

Bang 4. Cdc thong so tinh todn chon déng co ldi sau.

Ki hiéu Mo ta Gia trj Ki hiéu M0 ta Gia tri
a Géc quay banh vit (°) (-270,270) I Do dai d"rtr?l‘)lay fmoay 0.11
S, Géc quay moay o cau sau (°) (-5,5) 1, Do dai r6 tuyn 1ai (m) 0.07
M Hiéu suit dong co 0.9 15 D9 dai ntra than moay o (m) 0.05
g Hiéu suét hop giam tbc 0.93 P, Cong suét tai banh vit (W)

Rp Ban kinh banh vit (m) 0.14 m, Khéi lugng thanh rang (kg) 0.4
Mb men quan tinh téng hop
Pn Cong suit cua motor (W) Ia cua moay o va banh xe 0.114
(kg.m?)
Goc gilta canh tay don moay 54 § Gia toc quay cuia moay o 0.1
¢ o va thude 14i (°) r (rad/s?) :
Cénh tay don cho chuyén , : Van tdc quay clia moay o
D j 31
dong quay banh xe (m) 15T Tl O (rad/s) 0.316
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3. Két qua va ban luin
3.1. Két qud chon déng co ldi sau:

Bang 5. Bang phan loai dong co budc Nema34 [9].

Step Motor Rated Holding Phase Phase Rotor Lead Motor
Model  Angle Length Current Torque  Resistance Inductance Inertia ~ Wires  Weight
©) (mm) (A) (N.m) ) (mH) (gem?) (NO.) (ko)
FYS86ES
. 4. 1. 4.4 1 4 2.
350A 80 3.5 50 0 500 00
FY86EM
94 4.0 6.00 0.8 3.5 2700 4 2.80
400A 1.8
FY86EL 0.97
11 4, . . 41 4 .
400A 8 0 8.50 5.5 00 3.80
FY86EC
. . 1.20 6.0 6200 4 5.20
S00A 150 5.0 12.0

Dbéi véi motor dong luc lai cAu sau, ta s& tinh toan dé chon ra dong co c6 mo men X04n phu hop:

Thay s6 liéu Bang 3 vao phuong trinh (18) va (19), kich thudc bé mit tiép xuc:

a=0.03121(m)

b=0.075 (m)

Truc 14i thiét ké quay 2,75 vong thi encoder quay 5,5 vong va né s& diéu khién cho motor budc quay
1,5 vong nho vao tuy chon dg vi bude 200 trén stepper motor driver. Theo do:

Téc do cuc’dai gﬁa motor budc, voi 6, = 4.75m 1a goc 1ai cuc dai cia vo lang va t, = 3 (s) 1a thoi
gian danh 14i t6i thiéu:

5 9,

a=——-c.

15 9,
— =3,14 (rad/ 2
27571 (rad) (26)

Mb men cén lai tong hop M tir phuong trinh (24), thyc hién bién doi:
5

uz
8a52 [E[Z\W(a4—x4)dxdy

SHZz ) (24214y2 - 3y6)arsinh(;) +./ y2 +a’ (3ay4 - 2213y2 + 16a5)

Mf=

- d (27
g 4, 24 d
Sz, { 135a7m[ |2| + (%)i 1]+\/ b2 +a2(8ab% - 6a®b® + 1212°D) ]

T ga 192

=4.582 (N.m)

Tir két qua tinh dugc cua phuong trinh (26), (27), két hop vai s6 lidu Bang 4 thay vao phuong trinh
(25), thu dugc ket qua:
P {5-.m<1’sinq3+[ 241 +2M}lsin@+l dr

M =" = [ S S 10.9535(N.m) (28)

n 7 -
7mng anmnga

Dua vao Bang 5, theo tiéu chuan ATO [9], chon loai dong co FY86ECS500A.
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3.2. Két qud thiét ké thudt todn diéu khién:

Thuét toan diéu khién duge xay dung trén co s¢ dong hoc, dong luc hoc cua xe va dua trén ly thuyét
diéu khién goc l4i cau sau theo téc do va tin hiu goc 1ai vo lang. Sau khi dua s6 liéu tir Bang 2, thiét
1ap cac cong thirc nhu da chimg minh & phan 2.1 va 2.2 vao phin mém Matlab Simulink va tién hanh
mo phong. Két qua thu dwoc nhu Hinh 8, dénh gia v& hinh dang d6 thi Hinh 8, ti 1¢ goc 14i s bién thién
theo tuyén tinh cua toc do xe trén 3 pha — pha 4m (s<0), pha trung tinh (s=0) va pha duong (s>0). Véi
s(Vxo) = 0 tai Vo = 12+15 (km/h). Diéu nay da thoa yéu cau dit ra cho thuat toan diéu khién goc 1ai sau
theo toc do va goc vo ling cau trude.

—{—s e
l\ Start
@
7
o
theta f
10F T T T T T = . 3
5k | | | 1 : - A= (M2 +bke2-
ake Wia"2ke1+b 2ke2)

theta r = (kc1{Aa-
1¥kc2(Ab+1)theta T

20 L 1 4 7
Output theta r

; | | | | | | e Esasiess st

T T T T T RWS Stepper Motor

L -
30k ! ! ! | theta f | Drriver

1 I 1 1 I End
0 05 " s 2 25 3 (@ N

Hinh 8. Cac két qua thu dugc cua md phong hoat dong RWS.
(a) Két qua a6 thi ti 1é pha s. (b) Két qua do thi géc ldi cau sau 8, theo Vi va 6f (c) Do thi tuyén tzn?z Vy theo
thoi gzan t. (d) Do thi tuyén tinh Of theo thoi gian t. (e) Luu do gidi thudt RWS.

Theo d0 thi dic tuyén s thu duoc, ta thdy ung véi phuong trinh ma ta xay dung da dat yéu cau ti 1&
goc lai thay doi tir gia tri am vé 0 va 1én duong khi vén tdc xe thay d6i tir 0-40 (km/h). Dya vao Hinh 8,
khi bt dau qué trinh, van tdc V, va 8¢ nhan gia tri nho, c6 thé thay khi ta tang goc 14i cing chiéu kim ddng hd,
goc lai cau trude danh 1ai qua phai thi goc lai ciu sau nhan gia trj am dﬁn t6i ti sO s cling 4m, diéu nay phu hop voi
nguyén li danh lai nguoc chleu khi toc d6 xe thap. Khi do thi goc lai cau trude (d) tang va dat gia tri cyc dai tai 35
d6 nhung vén tdc xe Vi (c) van tlep tuc tang tuyén tinh thi goc 1ai ciu sau &, van tiép tuc tang, diéu nay chimg
minh &, phu thudc doc 14p vao van tbe xe V, va 8¢, két qua nay phi hop véi thuc té.

4. Két lugn

Trong bai nghién clru nay, nhom nghién ctru da thyc hién tinh toan dong hoc va dong luc hoc xe dua
trén co s& do thiét ké thuat toan diéu khién cho hé théng 14i cau sau, két qua thu duoc co thé ap dung
trén xe mo hinh nhung vi dai téc d6 cua xe chua cao nén mudn ap dung cho xe ¢ dai téc d6 xe cao hon
can tinh chinh lai. Pong thoi, nhém nghién ctru dd mo hinh hoa hé thong ra thuc té dya trén tinh toan
dong luc hoc va chon dong co cho hé théng lai sau dua trén co s& 1y thuyét vé Friction Limit [7] cha hé
thdng 14i. Bai nghién ciru nay c6 thé phuc vu cho muc dich hoc thuat, giang day ciing nhu c6 thé Gng
dung vao thyc té nhu mot phuong phap diéu khién danh 1ai sau. Nhin chung dé tai nghién ctru da nghién
ctru va thiét k& mot chiéc xe RWS hoan chinh véi cac chirc ning co ban, phan 16n cac nghién ciru vé
RWS trong va ngoai nuwdc hién nay chi ding lai & mirc d6 mo6 phdong, ngoai mé phong nhdém nghién ciru
da thyc hién tich hop phan cing va phan mém trén mo hinh 16n nham d4nh gia kha ning hoat dong ciia
hé thong diéu khlen va bo chip hanh, véi mirc d§ dap tng cua hé thdng diéu khién, dua trén co so nay
c6 thé phat trién cac cong trinh nghién ctru vé t&i uu hoa chuyén dong xe.
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Loi cam on

Loi cam on chan thanh danh cho nha truong Pai Hoc Su Pham K¥ Thuat Tp. HCM véi cac chinh
sach khuyén khich nghién ctru khoa hoc va tao diéu kién thuan loi dé tac gia tién hanh nghién ctru va
hoc tap. Nho nhing chinh sach nay, chung t6i di ¢6 co hoi tiép can va st dung tai nguyén can thiét dé
thyc hién nghién ciru véi ma dé tai Sv2024-133. Pong thoi, t6i mudn bay to 1ong biét on sau sic dén
Khoa di tao mdi truong thuan loi, cung cip cac diéu kién va ngudn luc hd tro dé tac gia co thé thyuc hién
hoat ddng nghién ctru mot cach hiéu qua. Chan thanh cdm on cac ban sinh vién da déng hanh va hd tro
chung t6i trong qua trinh nghién ctru.

Xung dot lgi ich
Céc tac gia tuyén bd khong ¢ xung dot loi ich.
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