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TOM TAT

Bai bado nay trinh bay két qua lwa chon cac mo hinh toan nham xdc dinh luc tro luc trong
hé théng lai tro luc thuy luc cua xe du lich. Trén co so cac thong s6 hinh hoc hinh thang ldi va luc
can téi da ciia banh 1di, tac gia da lua chon dwoc cac mo hinh toan va xdc dinh dwoc lyc cuong hoa
can thiét cé gid tri I6n nhat quy dan vé vanh tay ldi P, _=3639N.

Oua dé, dé xudt cdc gidi phdp cwong héa hé thong ldi, nhi t6i wu héa thiét ké, tich hop co
cau ho tro liee ldi. Két qud lam tdi liéu tham khéo cho cdc nghién civu sdu hon vé mé phéng va danh
gid vé hiéu qua ky thudt, kinh 1é va tinh kha thi khi ung dung thuc 1é nham nang cao do an toan, do
tin cdy va tuéi tho cia hé thong lai xe du lich, gop phan vao chdt heong vén tai hanh khéch.

Tw khéa: Cuong hoa, Thuy luc; Hé théng lai tro luc.
ABSTRACT

This paper presents the results of selecting mathematical models to determine the power
assist force in the hydraulic power steering system of passenger cars. Based on the geometric
parameters of the steering trapezoid and the maximum resistance of the steering wheel, the author
has selected mathematical models and determined the necessary reinforcement force with the largest
value converted to the steering wheel P, = 363.9N.

Thereby, proposing solutions to strengthen the steering system, such as optimizing the
design, integrating the steering force support mechanism. The results serve as reference material
for further studies on simulation and evaluation of technical efficiency, economy and feasibility
in practical application to improve the safety, reliability and service life of the steering system of
passenger cars, contributing to the quality of passenger transport.

Keywords: Reinforced; Hydraulic; Power steering system.
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1. GIOI THIEU CHUNG

Trong bdi canh nganh du lich Viét Nam
ngay cang phat trién, nhu cau sir dung xe du
lich chat lugng cao, ddm bdo an toan va tién
nghi ngay cang gia ting. H¢ thong lai, mot
trong nhitng bo phan quan trong bac nhét cia
xe, dong vai tro then chdt trong viéc dam bao
an toan van hanh va sy thodi mai cho ca nguoi
lai va hanh khach [1]. Pac biét ddi voi xe du
lich thuong xuyén di chuyén trén nhiéu loai dia
hinh khéc nhau, tir dudng bang phang trong do
thi dén duong déo dbc quanh co, hé thong lai
phai chiu dyng nhiéu tac dong phirc tap.

Thuc té cho théy, trong qué trinh vén
hanh, hé thong 1ai cia xe du lich c6 thé phai ddi
mit voi cac van dé nhu do ro 16n, d6 nhay kém,
khé diéu khién khi tai nang hoac khi di chuyén
trén dia hinh xau [2]. Nhitng van dé nay khong
chi gay khé khan cho nguoi lai, lam giam su
thoai mai cua hanh khach ma con tiém an nguy
co mét an toan giao théng. Nguyén nhan cua
cac van dé trén co thé xuat phat tir nhiéu yéu to,
bao gém thiét ké chua toi uu, vat liéu ché tao
khong du do bén hodc su hao mon trong qua
trinh su dung [3].

Do do, viéc nghién ctru ky ludng cac
lyc tac dong 1én hé théng lai cua xe du lich va
dé xuét cac giai phap cai thién tinh ning cho
hé thong nay 1a vo cling can thiét va ¢ ¥ nghia
thuc tién. Mot hé thong lai dugc cudng hoa
hiéu qua s& gop phan nang cao do an toan, do
tin cay, kéo dai tudi tho cua xe, déng thoi mang
lai trai nghiém lai va di chuyén t6t hon cho
nguoi 1ai va hanh khach trén céc hanh trinh du
lich. Xuat phat tir nhu cau cép thiét nay, bai bao
“Nghién ctru cac md hinh toan nham xac dinh
luc cudong hoa hé thong 1ai trén xe du lich” ¢o y
nghia thyc tién.

2. PHUONG PHAP NGHIEN CUU

Nghién ctru tai liéu: Tién hanh thu
thap, phan tich va tong hop céc tai liéu khoa
hoc, sach chuyén khdo, tap chi, bai bo, tiéu
chuan ky thuat lién quan dén hé thong 1ai 6 to
noi chung va xe du lich noi riéng. Pac biét chu
trong dén cac nghién ctru vé cau tao, nguyén ly
hoat dong, cac loai luc tac dong 1€n hé théng
141, cac phuong phép tinh toan va cac gidi phép
cuong hoa da duogc ap dung.

Nghién ctru cac tiéu chuan va quy dinh:
Tim hiéu céc tiéu chuin k¥ thuat, quy dinh an
toan lién quan dén hé thong lai ciia xe du lich
trong nude va qudc té dé lam co sé danh gia va
dé xudt cac giai phap.

Cu thé 1a: Tir thong s6 k¥ thuat xe, tinh
toan dong hoc hinh thang 14i, xac dinh thong s6
hinh thang 141, x4y dung cac mod hinh toan tinh
toan lyc can banh xe, tinh todn lyc cuong hoa
dam bao dong hoc quay vong cua cac banh xe
dan huéng.

2.1. Xac dinh kich thwde hinh thang lai va
goc quay banh din huéng

Moi quan hé goc quay ciia banh xe din
hudéng bén trong (a), ngoai (B), doi voi tdm
quay vong [2].

By

cotgfl — cotga = T (1)
Hinh thang 1ai Pant6 14 co cdu dam bao
gan dang, khi ¢4 céc thong s6: B, L, m, n, 0 thi
xéc dinh o, p bang cong thic sau:
m.cos(6 +a)

=0+ art
P . B, —m.sin(0+ a)

m— B,.sin(6+ a)—2m.sin> 6 + 2B, .sin 6

\/ml .cos’ (6 +a)+ [BD —m.sin(6+ a_ﬂ

(2)

—arcsin

=
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Hinh 1. So d6 déng hoc hinh thang lai khi xe Hinh 2. So do dong hoc quay vong xe cd hai banh

di thang. dan hwong phia truoc.

Chon m = (0,14+0,16)B, = 0,15.1480 = 222 (mm); AR =B, — B,
Tir (1) va (2), ta lap duoc mdi quan hé gitra o va B phu thudc vao goc 6.

Bang 1. Bang quan hé giita o. va p phu thugc vao goc 0 (don vi do do)

a, 0.00 5.00 10.00 | 15.00 | 20.00 | 25.00 | 30.00 | 35.00 | 40.00

B, 0.00 | 4.74 9.03 12.95 16.53 | 19.85 | 23.05 | 26.00 | 28.92

0 —4.04° B, | 0.00 | 4.79 9.17 13.18 | 16.80 | 20.05 | 2290 | 2534 | 27.33

! AB, | 0.00 | -0.05 -0.14 -0.23 -0.27 -0.20 0.15 0.66 1.59

6 930 B, | 0.00 4.80 9.21 13.26 16.95 | 20.27 | 23.21 | 25.74 | 27.85

? AB, | 0.00 | -0.06 -0.18 -0.31 -0.42 -0.42 -0.16 0.26 1.07

0.2 27 B, 0.00 4.81 9.25 13.35 17.10 | 2049 | 23.51 | 26.14 | 28.34

’ AB, | 0.00 | -0.07 -0.22 -0.40 -0.57 | -0.64 | -046 | -0.14 0.58

6 — 5o B, | 0.00 | 4.78 9.13 13.09 | 16.66 | 19.84 | 22.61 | 24.96 | 26.86

! AB, | 0.00 | -0.04 -0.10 -0.14 -0.13 0.01 0.44 1.04 2.06
2.2. Xac dinh momen cin quay vong va luc Momen can lan tai banh xe M :

14i 16n nhat
M =G, f-a 3)
Luc dat 1én vanh lai dugc xac dinh 16n
nhat khi lyc can quay vong dat gié tri cuc dai. Momen can do ma sat gitra banh xe va
Lic do, momen can quay vong trén mot banh mdt duong M,:
xe dan huéng M_ s€ bang tong sO mémen can

lin M, momen ma sat gilta banh xe va mat M,=G, ¢ x 4)
duong M, va mémen 6n dinh M, gdy nén bai
cac goc dat banh xe va tru dung [1, 2]. Vigc tinh todn moémen M, tuong dbi

phtre tap nén gia tri moémen can M, dugc ké &
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dén boi hé sb y.
Momen can quay vong tai mot banh xe
dan huong la:

M=(M, +M,)x )

Nhu vdy, mémen can quay vong tai cau
dan hudng dugc tinh nhu sau:

_ i(Ml'l'szI

M
2.3. Xac dinh luc cue dai tac dung 1én vanh
tay lai

M, (6)

Pé xac dinh luc cuc dai tac dung lén
vanh tay lai cua xe du lich, chung ta can xem
x¢ét dén céc yéu to sau [1, 2]:

- Céc lyc céan tac dong 1én hé théng lai:
Luc can quay vong cua banh xe dan hudéng
khi nguoi l4i can vuot qua khi xoay vo lang.
Luc nay phat sinh do ma sét giita 16p xe va mat
duong, dac biét lon khi xe ding yén hodc di
chuyén & toc do thip va khi vao cua gép.

Luc can tir hé théng lai: Bao gém ma
sat trong cac khdp ndi, 6 bi, co cau 1ai va luc
can tir b trg luc 141 (néu c6) khi chua kich hoat
hodc khi hoat dong & muc tdi thiéu. Lyc quan
tinh cua cac bd phan trong hé thong lai xut
hién khi nguoi 1ai tac dong mot cach nhanh
chong 1én vo lang dé thay doi hudng 1ai.

- Ty sb truyén ctia hé thong 1ai: Ty sb
truyén co cau l1ai (vi du: ty s truyén giita vong
quay vo ling va goc xoay cua banh xe dan
hudng) va ty sb truyén cua cic bd phan khac
trong hé thong 1ai (néu co).

- Ban kinh cia vanh tay lai: Luc tac
dung 1én vanh tay lai s€ tao ra mdt mémen

xoan, momen nay dugc truyén qua hé thong lai
de xoay banh xe.

Luc can quay vong tac dung 14 16n nhét.

Pooe=M ——— (7

‘R dcltrNtn
2.4. Xay dung dac tinh cwong héa lai

Ta biét rang khi chua c6 cuong hoa,
mudn quay vong 6 to thi nguoi lai phai tic dung
mot luc 16n 1€n vanh tay lai dé théng duoc luc
can quay vong 16n nhat.

bac tinh ctia cuong hoéa chi rd dac trung
qué trinh lam viéc cua by cuong hoa lai. NoO
biéu thi mbi quan hé gitta lwc ma ngudi 14i dat
1€n vanh tay a1 P, va mémen can quay vong cua
cac banh dan huéng M_ [1, 2].

Khi khong c¢6 cuong hoa thi luc dat 1én
vanh tay lai chi phu thudc vao mémen can quay
vong cac banh xe dan hudng:

M
P=—F* (N
[ R-fa-fdfth( ) ()

1

———=hing s6
R'Ia 'Id 'Urk

Hay P;=A.M. (N); Vdi A =

Do d6, duong ddc tinh 1a nhiing duong
bac nhit di qua gdc toa do. Khi hé thong lai
duoc lép cuong hoa, duong dac tinh cta nd
cling biéu thi mbi quan h¢ gitra lyc tac dung lén
vanh tay 1ai va momen can quay vong cac banh
Xe gl?m huéng M . Day ciing la mbi quan hé bac
nhat.

Khi van phan phéi ¢ vi tri trung gian thi
lyc cudng hoa quy dan 1én vanh tay 14i P_ = 0
nén momen can quay vong M_= 0.
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Qua phan tich cac mo hinh trén cting nhu
anh hudng ciia cac thong s6 dén dic tinh 14i, tac
gia c6 cac kién nghi sau dé dam bao an toan cho
hanh khach va thuan tién cho nguoi lai:

- T6i wu hoa thiét ké co ciu 1ai: Nghién
clru va dé xudt cac cai tién trong thiét ké co cdu
lai (vi du: banh rang - thanh rang, truc vit - écu
bi) nham giam thiéu ma sét, ting do bén va do
chinh xé4c khi truyén luc.

- Phat trién va tich hop cac hé théng tro
luc 14i tién tién: Nghién ctru va tng dung cac
cong nghé tro luc 1ai hién dai nhu trg lyc lai
dién (EPS) véi cac thuat toan diéu khién thong
minh, c6 kha nang diéu chinh luc hd tro linh
hoat theo toc d6 va diéu kién 14i.

- Nghién ciru céc giai phap giam chan
va hép thu rung dong: D& xuat cac bién phap
giam thiéu tic dong cua rung dong tir mit
duong 1én hé thong 14i, ting cuong su 6n dinh
va thoai mai cho nguoi lai.

3. KET QUA NGHIEN CUU

Vi cac mo hinh da 1ap duoc nhu trén,
tac gia 4p dung nghién ctru thuc hién trén xe
Toyota Land Cruiser GX 1999 [4], vdi cac
thong sb dau vao nhu sau: G, = 15700(N); L
= 2,850’ (r}’l); B = 1,640 (m); B, = 1,480 (m);
thong s6 16p 285/50R20; £=0,04; = 1,1;n, =
0,7.

Theo (6), ta tinh dugc mémen can 16n
nhat M_= 1475(Nm).

Phuong trinh cin bang lyc can quay
vong va luc cuong hoa:

1 1

= P = JMC . .
Ri_i;n,

F :JMC .. -t
Ri i.n,

max

~513,9(N)

Cu thé, chon diém bit dau cuong hoa:

P 25
P, =25(N); M, =12 = —715(N);
Lo T4 286 )

>

Vay A[71,5; 25]

Khi lyc dat 1én vanh tay lai 16n hon
25(N) duong dac tinh dac trung cho hoat dong
cua cuong hoa ¢ giai doan nay ciling la duong
bac nhat nhung cé do dbe thép hon so voéi
duong dac tinh khi chua c6 cuong hoa. Khi
momen can quay vong l6n hon M_ = 1475(Nm)
thi hé théng 1ai lam viéc nhu hé thong 14i co khi
ban dau. Cu thé 12 nguoi 14i mudn quay vong 6
to thi phai tdc dung Ién vanh tay lai mot luc P >
P.

7 ChonP .. =150(N),M_, = 1475.
biem C[1475;150].

D6 thi cic duong dic tinh khi chwa
cuong hoa P = f(M ) va C}u’cyc lip bd cuong
héa P, = f(M_,,) duoc thé¢ hi¢n ¢ hinh dudi
day.

=\

Khéng 6 curimg hod
™~

Co curdmi hod
150N

T
M
29N

0 715Nm 1475Nm v .

Hinh 3. Pé thi ddc tinh ciia bé cuong hoa

bac tinh khi chua c6 cuong hoa la
duong bac nhét, doan OB. Pic tinh khi cuong
hoa 1a duong bac nhat giy khuc va thip hon
duong dac tinh khi chua cuong hoa. Poan OA:
P, = f(M_) luc do nguoi lai hoan toan dam

nhan, by cuong hoa chua lam vi¢c. Poan AC: &

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 327, thang 4 nim 2025 BREJ
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CUU - TRAO DOI

Pyt = FM, ) biu thi luc ma nguoi 14i cam
nhan vé chat lwong mat duong. Hi¢u so cac toa
d6 hai duong P_ va P, chinh la luc tao nén boi
bo cuong hoa. Luc cuong hoa cuc dai quy dan
vé vanh tay lai: P, =P, -P . =5139
— 150 =363,9(N).

4. KET LUAN
Sau khi nghién ctru tinh todn luc cuong
hoa hé thong 14i xe du lich, nhom tac gia c6 thé

dua ra mot vai két luan sau:

- Phan tich va lam r6 céc luc tac dong
1én h¢ thong 14i xe du lich.

- Lua chon dugc cac md hinh toan phu
hop dé tinh toan hé thong lai va dinh hudng

cho viéc nghién cuu cac gidi phap cuong hoa
hé thong 14i xe du lich trong thuc té.+

Ngay nhan bai: 05/3/2025
Ngay phan bién: 24/3/2025

Tai liéu tham khao:

[1]. Nguyén Hitu Can, Du Qudc Thinh, Pham
Minh Thai, Nguyén Vin Tai, L& Thi Vang
(2005), “Ly thuyét 6 té may kéo”. NXB. Khoa
hoc va K¥ thuat.

[2]. Nguyén Trong Hoan (2019), “Thiét ké tinh
toan 6 to - may kéo”. NXB. Giao dyc.

[3]. Nguyén Khéc Trai (2003), “Cdu tao gam xe
con”. NXB. Giao thong Van tai.

[4]. Toyota Land Cruiser GX 1999 Workbook,
Toyota Motor Corporation.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
IV TAP CHI CO KHI VIET NAM, S6 327, thang 4 nam 2025
cokhivietnam.vn / tapchicokhi.com.vn



