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KHAO SAT ANH HUGNG CUA DO CGNG THANH ON DINH
NGANG DEN TiNH ON DINH NGANG CUA O T TAI
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TOMTAT

DE nang cao tinh n dinh ngang thi hau hét cac 6 t6 hién dai déu trang bi cac thanh 6n dinh ngang bi dong 6 céc cau. Trong nghién ctiu nay, cac tac gia thiét
lap mot md hinh dao ddng tong quat cta 6 td téi trong khdng gian két hop vai mé hinh chuyén dong mdt vét banh 6 t6 dé nghién ciu tinh 6n dinh ngang. M6
hinh thanh 6n dinh ngang co ban dugc thiét ké dé lién két véi mé hinh 6 t6 da dé xudt la co s6 dé Iva chon viing dd cing chéng xoan cla thanh 6n dinh ngang 6
cdu trudc va cau sau cho 6 t6 tai. Thong qua phan mém Matlab/Simulink, ddc tinh 6n dinh ngang clia 6 to tai dugc danh gia tryc quan thong qua lyc dong tai méi
hanh 6 t6 tac dung xudng mat duting, gia téc ngang tai trong tam ctia 6 t6, hé s chuyén tai 6 hai cau. Cac két qua mé phong cho thdy dé ciing chdng xodn tdi
uu ctia thanh on dinh ngang cho 6 t6 tai Iya chon nam trong khodng tir 28000Nm/rad dén 45000Nm/rad. Két qua nghién ctiu nay la tién dé dé cho cac nghién
clfu tiép theo nhdm tap trung vao tdi uu dd ciing chdng xodn va cac thong s6 vt Iy cia thanh 6n dinh ngang nham phii hep véi moi loai diéu kién khai thac khac
nhau ctia 6 t tai.

AAAAAA

Tirkhéa: Tinh 6n dinh ngang, thanh dn dinh ngang bi déng, an toan chuyén dong, dao déng 6 t6, 6 to tdi.

ABSTRACT

To improve roll stability, most modern vehicles are equipped with passive anti-roll bars at the axles. In this study, the authors establish a general oscillation
model of a truck in space combined with a single-track motion model to study roll stability. The basic anti-roll bar model is designed to be linked with the proposed
truck model as the foundation for selecting the torsional stiffness range of the anti-roll bar at the front and rear axles for the truck. Through Matlab/Simulink software,
the truck's roll stability characteristics are visually evaluated through the vertical dynamic force at each wheel acting on the road surface, the lateral acceleration at
the truck's center of gravity, and the normalized load transfer coefficients at two axles. The simulation results show that the optimal torsional stiffness of the anti-roll
bar for selected trucks ranges from 28,000Nm/rad to 45,000Nm/rad. The results of this research are the fundamental for further research to focus on optimizing
torsional stiffness and physical parameters of the anti-roll bar to suit all types of different operating conditions of trucks.

Keywords: Roll stability, passive anti-roll bar, motion safety, vehicle vibration, trucks.
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1.MG PAU Dac biét, déi vai cac 6 6 tai ¢ tai trong I6n va trong tdm
cao, viéc dich chuyén tai trong gilia cac truc va cac banh

Tinh 6n dinh ngang cuta cac 6 té la mét trong nhing J '
0 t0 trén cung mot truc gép phan gay ra hién tugng mat

yéu t6 quan trong déi véi an toan giao théng dudng bo.
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6n dinh ngang. Do d6, nguy ca lat bén trd nén dang lo
ngai, dac biét la khi 6 t6 hoat dong dudi diéu kién khac
nghiét nhu tc dé chuyén déng cao, chuyén lan gap, thao
tac phanh do6t ngot [1-41.

Dé nang cao tinh 8n dinh ngang, phan 16n cac dang 6
té hién dai déu duoc trang bi thanh én dinh ngang bi
dong trén cac truc [5-8]. Cau trac va hinh dang hoc hinh
cUa thanh nay phu thudc vao hai yéu t6 chinh: mé men
x0an can thiét ma thanh tao ra va cdu truc khung vo cua
6 t6 [9]. V& mat ly thuyét, dé tang tinh én dinh ngang cla
0 t6, can phai tdang mé men xoan ctia thanh ti viéc tang
cudng do cliing chdng xodn ctia thanh én dinh ngang. Tuy
nhién, viéc tang doé cling clia thanh én dinh ngang c6 thé
lam tang kha nang chuyén tai trong bén clia cac banh 6
t6 trén cing mot cau va gidm luc bam ngang téng thé ctia
o0to[8,10, 111

Thanh 6n dinh ngang gan day da tré nén rat phé bién
déi véi cac nha nghién ctu dé gidi quyét van dé vé su can
bang gitta d6 an toan chuyén déng va tinh ém diu, tién
nghi clia phuong tién [12, 13]. M6 hinh déng hoc trong
nghién ctu [14] m6 phéng cac dao déng clia 6 t6 cho
thay viéc st dung thanh én dinh da gidm géc lac ngang
I6n nhat cda 6 t6 tir9,0° xuéng con 8,2° va gia tri luc tuong
tac tai banh 6 t6 dugc do la 485N va 1162N tuong Ung véi
hai trudng hgp 6 t6 quay vong & 60km/h va 75km/h. Khi
xem xét mé hinh 6 té véi 26 bac tu do di chuyén & van téc
cao hon, nghién ctu [9] cho thdy vai trd clia hé théng
thanh 6n dinh ngang ch déng st dung bo diéu khién
LQR dé tang d6 én dinh ngang va ngan nguia hién tugng
lat 6 t6 trong tinh huéng khédn cdp 1én téi 27,8%. Cac hé
thong treo khi nén trén 6 t6 khach hién dai trong cling
dugc trang bi thanh 6n dinh ngang nham tang cudng
tinh 6n dinh ngang cho phuong tién khi phai chuyén
hudng trong cac tinh huéng khan cap nhu tranh chudng
ngai vat, chuyén lan déi, quay vong dot ngot [15, 16].

Nghién ctiu nay két hgp mé hinh chuyén déng mét
vét clia 6 t6 tai va hé dao déng trong khéng gian nham
danh gia cac dac tinh 6n dinh ngang ctia phuong tién nay
dua trén su thay déi d6 cliing chéng xo0an clia thanh én
dinh ngang trang bi trén céc truc. Trong phan 2, cac tac
gia trinh bay mé hinh chuyén déng mét vét cta 6 té tai
sau do la hé dao déng trong khéng gian véi 8 bac tu do,
tiép theo la dac tinh dé cling cda thanh én dinh ngang
dua vao théng sé hinh hoc ctia thanh én dinh. Trong
phan 3, cac tac gia trinh bay cac két qua moé phong va
danh gia dua trén cac tiéu chi danh gia tinh 6n dinh
ngang phé bién hién nay nham xac dinh viing dé cing
téi uu clia thanh. Cudi clng la két luan va cac hudng
nghién ciu tiép theo.
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2. XAY DUNG MO HINH O TO

Dé nghién ctu, danh gia dao déng 6 té6 noi chung,
hién tugng mat én dinh ngang nai riéng, hai nguén kich
thich chd yéu tac dong lén 6 tdé gébm goc danh lai dugc
tac dong bagi ngudi lai xe va bién dang map mé cta mat
dudng thuong dugc xem xét. Do vay, trong phan nay, cac
tac gia st dung két hgp mo hinh mot vét banh xe va mo
hinh khéng gian cla 6 t6 dé nghién ctu danh gia anh
hudng clia ddng cling thanh 6n dinh ngang dén tinh én
dinh ngang cta 6 t6 tai.
2.1. M6 hinh chuyén déng 1 vét banh 6 t6

Mé hinh chuyén déng mét vé cda 6 té dugc thé hién
trén hinh 1. Ap dung nguyén |i d'Alembert, hé phuong
trinh vi phan mé ta déng luc hoc chuyén déng cua 6 té
khi d6i hudng chuyén déng dugc xac dinh nhu sau:

Y

Hinh 1. H& chuyén dong mot vét clia 6 to
Tong céc luc theo phuong X:
m X =F, cosé—Fsind
+m P/x* +y? sinB+F, —F M
= F;cos8—F,sind+m py +F, —F,
Téng cac luc theo phuong Y:
m,y =F,sind+F,cosd
—m,pyx* +y* cosB+F, —F, @)
= F,sin8+F,cos&—m px+F, —F,
Téng mé men quay quanh trong tam C:
Jh=—F, +(F, cosd+F,sind)l, ~F I, @)

B4 qua dong luc hoc theo phuang doc, coi 6 t6 chuyén
doéng déu, mo hinh déng luc hoc quay vong clia 6 té gém
2 phuong trinh (2) va (3) véi Fx=0va x = v, lahang s6:
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y

{mvy =F, +F,cos6- m v, -F, "

J,U=-F | +F cos&-F,|I,
Khi g6c quay banh 6 t6 6 nhd, hé phuong trinh (4) c6
dang:
m,y =F, +F, —mvtj)vo—Fay i
J W= —F | +Fel —F_ L ®)

Luc ngang ctia |6p dugc xac dinh:

{Fyf =uC,q,

6
I:yr = ucrqr ©

trong do, u la hé s6 bam cta banh 6 t6 so v6i mat
duong; af va o la géc lan léch chia banh 6 to trudc va sau
véi:

a; =6——If¢+y
Yo (7)
o = Yk¥
\"

o

Thay (6) va (7) vao (5) ta dugc hé phuong trinh:

b= C+GC BN(HC*—HZQL _1}1)

m, v

V' o A2}

C 1
L Su— F,
mVVO mVVO

rIr — Cflf B“ _ Clrllr2 + Cf'?
J Jv,

Gl
+ Sy F
), Ny

A A

+

C

$= dp

& dang khdng gian trang thai, hé dao dong dugc viét
dudi dang:

{XZAX-FBU

9
y=Cx+Du ©)

Theo do, ta coi x=[B lj):|T la véc to trang thai;

u= [Fay

y = x. Cdc ma tran A, B, C, D trong (9) dugc xac dinh nhu
sau:

T
5] la véc to kich thich; véc to thong s6 dau ra

G+ (CL-Clu

mVVO mVVi .

(Cl-Clp  -(CR+C P |
JV JVVO
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g MVe MY, o -
L Gl "C{o 1]02{0 o}'
JV JV

2.2. M6 hinh dao dong trong khong gian

M6 hinh dao déng cua 6 t6 tai trong khéng gian cé xét
dén dao dong clia ngudi lai c6 thé dugc xay dung nhumo
ta trén hinh 2. Trong mé hinh, ngudi lai va ghé ngoi dugc
xem nhu |a mét chat diém c6 khéi lugng my lién két véi
than 6 t6 qua phan ti dan héi c6 dé ciing cqva phan ti
giam chan co hé s6 can kq. Than 6 t6 c6 khéi lugng m va
cac mo6 men quan tinh khoi lugng Jy, J,. Dac trung quan
tinh clia cau trudc va cau sau la khéi lugng mys, my, va mé
men quan tinh khoi lugng Ju, Jur. Hé théng treo phu thudc
€6 hé s6 can ks va dé ciing ¢ lién két cac cau 6 t6 vai than
6 t6. Tac dung clia thanh 8n dinh phia trudc va phia sau
dugc dac trung bang dé cliing chéng x0dn Cuf va Car. Lién
két gilra cac cau v6i mat duong dugc thuc hién théng qua
cac banh 6 t6 ¢6 d6 ciing c.i. Cac banh 6 t6 ludn tiép xuc
vGi mat dudng co bién do map mé tuong ing qi (i =1, 2,
3,4).

Dua trén nguyén ly d'Alembert, tach lién két gilra than
6 t6 vGi ghé 13i va cac cau, xét can bang cla cac vat thé
sau khi b6 sung cac thanh phan luc quén tinh va luc lién
két ta c6 thé nhan dugc hé phuang trinh dao déng tuong
Ung véi 8 bac tu do.

Hinh 2. Mo hinh dao ddng cta 6td tai trong khong gian

Phuong trinh biéu dién dao déng clia ngudi lai:

mdzd :_Fd (10)
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Phuong trinh biéu dién dao dong cta khéi luong dugc
treo:

.. 4
m,Z=-Y F,+F, (11)

i=1
Phuong trinh biéu dién dao dong theo truc ldc ngang:

(12)

si'syi

4
(JX +n15hr2)d§:—ZF-r + My +M,, +Fyr g +mah,
i=1
Phuong trinh biéu dién dao déng theo truc ldc doc:

4
(Jy ershf))@:ZFsirSxi —Fara —mgach, (13)
i=1
Phuong trinh biéu dién dao déng cla cau trudc:

2

r’nufzuf = Z(Fsi _Fui)
i=1
Phuaong trinh biéu dién dao déng clia ciu sau:

4

r’nurzur = Z(Fsi - Fui )

i=3

Phuang trinh biéu dién goc lac clia cau trudc:
. 2 2
Jufcz)uf = ZFsirsyi - ZFuiruyi + Maf
i=1 i=1
Phuang trinh biéu dién goc lac clia cau sau:

4 4
Jur@ur = ZFsirsyi - zFuiruyi + Mar (1 7)
3 i=3

i=

vGi F4 biéu dién luc lién két gitia ghé 1ai va than 6 t6,
Fsi va Fy biéu dién luc lién két ctia hé théng treo tai vi tri
banh 6 t6 tha i va luc lién két gilta cac banh 6 t6 thi i véi
mat dudng (i = 1, 2, 3, 4); Mar va My, biéu dién mé men
chdéng lac sinh ra do hé théng én dinh ngang & cau trudc
Va cau sau; rs va ry la toa d6 clia cac diém dat luc dugc cho
trong bang 1.

Bang 1. Toa do clia cac diém dt luc

Toa do i Fyi Fyi Fuxi Fuyi
Banh trudc trdi 1 It St It t
Banh trudc phai 2 I -5t ls -t
Banh sau tréi 3 Iy 5 -I; t;
Banh sau phai 4 Iy =Sy -I; -t

Tu phuang trinh khéng gian trang thai téng quat (9),
cac vector va ma tran c@ia hé dao doéng 6 t6 tai trong
khoéng gian trén hinh 2 dugc xac dinh nhu sau:

- Do dugc vector trang thai ctia hé thong véi céc tin
hiéu:
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x4Z 007 @ Z & 2 $0% @ Z @]
- D4au vao diéu khién qua trinh chuyén déng ctia hé:

T
u=[a, a, a, q,]
- Ma tran trang thai A clia hé théng dugc biéu dién nhu

sau:A=[A1 AZ]T
0 000O0OO0OOT100O00O0O0 O]
000O0O0O0OOO0OOT110O0O0O0O 0
000O0O0OOO0OOOT1100O0O0O 0
A={0 00 000O0O0O0OT1000
000O0O0OOO0OOOOOT11O00O 0
000O0O0OOOOOOOOT1O0
0 0000O0O0O0OOOO0O0 1
Ta dat:

AR R KA KKK KR A A A A AT
I (_ks1 _ksz _k53 _ks4)/ms |

(—seky, —s ks +5k, +5k, )/(Jx + mshrz)
(kg =k, +1 kg +1ky, )/ (4, +mh?)
A12 - (ks1 + ksZ)/muf
(_kasz +kas1)/Juf
(ks3 + ks4 ) / mur

(SrkSS - Srk54)/Jur
(_ks1sf +k525f _kS3SI' +ks4sr)/ms
(_Sf2k51 _Sr2k53 _szksz _Sr2k54 _cam1 _camZ)/(Jx +mshr2)

(ke +hkys, +kos, —Lkys ) /(J, +mh?)

KssS ~hKg,S,

; (ke —kys; ) /My

(sfzks2 +sok,+C, ) /)4
(ks —ky,s,)/m,

(szk +s.°k +camz)/Jur

r 's3 r s4

b
[

(_ks1|f _kszlf +k53|r +ks4|r)/ms
(—=sihk, + skl + skl —s k.l ) /(J, +m.h?)

rvs3'r rvs4’r
(A%, =17k, =1k =17k, )7 (1, +m.h.?)
(ke +kol ) /my,
(=sekl 50k, 1)/ g
(=Kol =kl )/m,,

(=skgsl +sk,l) /],

rvs3r rys4’r

Tap60-S011(11/2024)



P-ISSN 1859-3585 | E-ISSN 2615-9619 | https://jst-haui.vn

SCIENCE - TECHNOLOGY

(kg +k, )/ m,
(kg —seky, )/ (Jx + mshf)
(kg +lky, )/ (J, +mih.?)
(_kn _ktZ _ks1 _ksz)/muf
—tky, + ek, + 5K, _kasl)/Juf
0
0

(

(ks1sf - kszsf ) / ms
(Sf2k51 + Sf2k52 + Cam1 ) / (Jx + rnshr2 )
(koS = Ik s,) / (4, +mch ?)
(_kﬂtf +ky,t ks +k525f)/muf
(_Cam1 - tfzkﬂ - tf2kt2 - Sf2k52 - szks‘l ) / Juf

0
O .
(ks +k,,)/m,
(ks —srk54)/<JX + mshrz)
(ks =Lk )/(J, +m.h.?)

0
0
(_ktS - kt4 - kss - ks4 ) / m,,
(~thke Ttk —sks+sky,)/J, |

(K3, —kg4s, )/ m,
(s,zks3 +s°k, +¢C,., )/(JX + mshrz)
(ks +1kgs, ) /(d, +mh?)

rs37r rvs4=r
0
0
(“ket, +ket, —kss, +kg,s, ) /m,,

(_CamZ - tr2kt3 - tr2kt4 - Sr2k53 - Sr2k54 ) / Jur 4

(_cs1 _CSZ _cs3 _cs4)/ms

(—s¢c, —s,C

Cs +5:C,, +s,cs4)/(JX +m5h,2)
(—lecy, —lc, +lc, + Irc54)/(Jy +m5hp2)
(c+c,,)/my
(=8¢Cy, +5¢C1 )/ Iyt
(cs+Cy)/m,
(5,Cs—5.C0 )/ dy,
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A10 —

AH:

A12 —

13 _
A =

(_cs1sf + Cszsf - cs3sr + Cs4sr ) / ms

2 2 2 2 2
(—sf Cy—5, Cs3—5C,—S, cs4)/(JX +m.h, )

sl

(—lecys, +lc,s, +lcys,—)/ (Jy +m;h ? )
(CyiS¢ =8¢ )/ My
(sfzc52 + sfzcﬂ)/ I
(csS, —Cys,)/m,,

2 2
(Sr C53 +Sr cs4)/Jur

(_Cs1|f - Cszlf + c53|r + cs4|r ) / ms

2
(=S¢l +5,C5l, +50C ke —s,¢, )/(JX +m.h, )

r-s3r r-s4r
(—Ifzc51 -1%c, —1’c,, —Irsz)/(Jy +m5hp2)
(cale + ¢l )/ my
(=seCoole +5¢Cle )/ e
(—csl =yl ) /m,,
(=s,cl +s,c.,1) 7],

r=s3'r rs4’y r

(cs1 + CsZ ) / ms
(S¢Cy—5:C,,)/ (JX +mh?’ )
(lcq +lc, )/ (Jy +mh ? )

(_Cs1 _C52 ) / muf
(SfCSZ - Sfcs‘l ) / Juf
0
0

(CuSe—CyyS¢ )/ m,
(sfzcs1 +s/C,, ) / (JX + mshrz)
(lcgse —lc,se)/ (Jy - mshpz)
(=S¢ + 50 ) /My
(—sfzcs2 +s/c, ) /3
0
0

(cy+cy,)/m,

(5.Ces —srcs4)/(JX +mshr2)
(hes—lew)/ (4, +mh.?)
0
0
(_Css _Cs4)/mur
(=5,Ce3 +5,Ce0 )/
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(cs3sr _Cs4sr)/ms
(srzc53 +s’c,, ) / (JX + mshrz)

(—lcys, +1c.s,.)/ (Jy + mshpz)
Ay = 0
0

(_Cs3sr + Cs4sr ) / mur

2 2
(_Sr cs3 _Sr Cs4)/Jur

- Ma tran dau ra B ctia hé théng dugc biéu dién nhu

sau:Bz[B1 BZ]T
[0 0 0 0]
0 00O
0 00O
B,=[0 0 0 0
0 00O
0 00O
10 0 0 O]
0 0 0 0o
0 0 0 0
0 0 0 0
B,=|k,/m, k,/m 0 0
tk,/J, —tk,/J, 0 0
0 0 ks/m, k., /m,
.o 0 tky /), —tky/d,

- Vector dau ra dugc lua chon y = x, do vay, ma tran
dau ra C, D clia hé théng sé dugc biéu dién nhu sau:
C=eye(14) va D =zeros(14,4).

2.3. Mé hinh thanh 8n dinh ngang bi dong

Thanh én dinh ngang dugc bé tri trén 6 t6 tai dugc thé
hién trong hinh 3. Trong d6 hai dau cta thanh dugc lién
két véi hai bén banh 6 t6 va hai géi cao su & gilra dugc
lien két vGi phan khéi luge dugc treo [9]. M6 men 8n dinh
ngang sinh ra tai tiing cau dugc xac dinh nhu sau:

A

(s : b fa

Hinh 3. So d6 nita thanh 6n dinh ngang trén 6 t6 tai
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t,t t ..
Maf :4kaf AzB ®_4kaf_/;®uf

C C ;

t,t t: 18)
Mar =4kar 223 @ _4kar c_/;¢ur

Trong do, ta, ts la mét ntia khoang canh dén hai banh
0 16 va hai g6i cao su, c la chiéu dai canh tay don cuda
thanh én dinh ngang, kst kar 13 d6 cling ch6ng x0an clia
thanh 6n dinh ngang trén cau trudc va cau sau cla 6 to.
Cac gia tri vé kich thudc hinh hoc dugc xac dinh dua trén
két cau khung cua ting loai 6 té. Trong khi dé gia tri ctia
dé cing chong xoadn dugc xac dinh theo phuong phap
dugi day.

Gia sur tac dong luc F tai vi tri dau A clia thanh thi d6
cling chéng xoan clia thanh dugc xac dinh nhu sau:

_FL

k., =—
af,r ZfA

(19)
Trong d6, fa Ia dé dich chuyén clia diém A theo
phuaong cla luc F va dugc xac dinh nhu sau:

f, L[ﬁ 2 +§(a +bY +42(b+ c)}

" 2H (20)

O day, L = a + b + c la nira chiéu dai cta thanh 6n dinh
ngang, | la mé men quén tinh cda thanh dugc xac dinh
theo cong thuc:

l=m—
64

3. KET QUA MO PHONG VA PANH GIA

3.1. Cac tiéu chi danh gia tinh én dinh ngang trén 6 t6
tai

(21)

Trong qua trinh 6 té chuyén déng, cac téi trong dong
déng mét vai trd quan trong trong tinh én dinh cla 6 t6
tai. Nhirng tai trong nay thudng bat nguédn tur cac yéu to
nhu gia toc, phanh, va quang dudng cong, khi dé, trong
tam cla 6 t6 sé di chuyén, gay ra su chuyén dong cla
trong tam trén ca chiéu doc va ngang clia 6 t6. Diéu nay
lam thay d6i phan bé tai trong clia 6 t6 & diém tiép xtc
gilta cac banh 6 t6 véi mdt duong. Cac luc dong tai banh
0 t6 dugc xac dinh theo cong thuic (22) v6i Fxi34 la tai
trong tinh tac dung lén cac banh 6 t6, AF,34 1a d0 bién
thién tai trong khi c6 su thay déi trong tam 6 t6 luc tac
donglén 6 to.

.50 =F

71234 121234

+AF

1234 (22)

Xuat phat tir cac gia tri cla tai trong déng ctia phuong
tién t6i mat dudng, hé sé chuyén tai LTR (Load Transfer
Ratio) thé hién truc quan suthay déi phén luc thang ding
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tac dung lén banh 6 t6 bén phai va banh 6 t6 bén trai trén
cung mét cau khi 6 té déi hudng chuyén dong.

F,.—F
LTRf’r — z2,4 z1,3 (23)
F12,4 + Fz1,3

trong do6: F,13, F24 lan luot 1a phan lyc tac dung 1én
banh 6 t6 bén phai va bén trai & truc trudc va truc sau clia
0 10 tai.

Nham biéu dién dé |6n clia cac tiéu chi khi thay déi do
cling chéng xodn cla thanh én dinh ngang trén ca cau
trudc va cau sau cla 6 to tai, cac tac gia xem xét gia tri do
I6n cla cac tiéu chi lua chon dé€ danh gia tinh én dinh
ngang nay theo céng thuc s6 (24):

Value, =max(|t]) (24)

3.2. Két qua mé phéng tinh 6n dinh ngang cua 6 t6 tai

Trong phan nay, cac tac gia khao sét su thay déi ctia
dé ciing cac thanh 6n dinh ngang trén hai cau trudc sau
trong diéu kién 6 t6 tranh chudng ngai vat véi van téc
v = 50km/h, mat dudng kich thich dang tiéu chuan
1SO8608-2016 [17,18] v6i mat dudng loai C tai ca 4 banh
0 to.

004 Bién t:.iang mat qwovng

0.03

S~
001 | ’ | f , \|'
{‘[lmw Il i

a[m]

-0.02

-0.03

-0.04
0 2 4 6 8 10

Hinh 4. Kich thich mdt dudng

09 Quy dao chuyén déng cua 6 té

08

071

06

05

y[m]

04

03

02

0.1

0

-0.1
0 20 40 60 80 100 120 140

z[m)]

a) Quy dao chuyén dong cta 6 to
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Gia toc ngang tai trong tam

a,m/s?

[¢] 2 4 6 8 10
Timels]

b) Gia tdc ngang tai trong tim 0 to

Hinh 5. Quj dao chuyén dong cta 6 t6 (a) va gia téc ngang tai trong tam
010 (b)

Hinh 6 thé hién két qua mé phong gia tri d6 16n cha
luc dong tai cac banh xe véi mat dudng. Khi tang dé ciing
thanh 6n dinh ngang cau phia trudc va giir nguyén dé
cling thanh 6n dinh ngang cau phia sau thi luc déng tac
dung lén banh 6 t6 s6 1 gidm. Khi tang do ciing thanh én
dinh ngang phia cau sau va gitt nguyén dé cting thanh én
dinh ngang phia trudc thi luc dong tac dung Ién banh 6
t6 s6 1 tang. Trong trudng hop dé cling clia ca hai cling
tang thi luc dong tac dung 1én banh 6 t6 s6 1 c6 xu hudng
tang nhe. Tai ving d6 cing tu 50000Nm/rad cho thanh
dn dinh ngang trén cau trudc thi luc déng cé xu huéng
gidm manh. Khi dé ciing ctia ca hai thanh én dinh ngang
bang 80000Nm/rad thi luc déng tac dung Ién banh 6 t6
s0 2 la 1&6n nhat khoang 4800N. Néu cé hai cung giam thi
luc dong ctia banh 6 t6 s6 2 giam, tuy nhién, néu dé ciing
clia ca hai thanh 6n dinh ngang la ONm/rad thi luc déng
tai banh 6 t6 s6 2 sé tang nhe. Ta nhan thay su héi tu khi
dd vong clia luc dong banh 6 t6 s6 2 dat gia tri nho nhat
khi d& ciing thanh én dinh ngang trén cau truéc &
80000Nm/rad va dé cling thanh én dinh ngang cau sau
G muc 20000Nm/rad.

Lwc déng tai banh xe 1

Mazx|Fq|[N

kay[Nm/frad 0 G 0

Eor [:\5 m ,'t'm[]

a) Luc ddng tai banh 6 t6 56 1
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Lwc dong tai banh xe 2

<10% 4 S ——
2

koy[Nm /rad] 0 o kar [N /rad)

b) Luc dong tai banh 6 t6 56 2
Lwc dong tai banh xe 3

<10*

Maz| Fiy|[N]

x10* 4 e~ 6

— / e
koj[Nm/rad) 0 o kor [N/ rad)

¢) Luc dong tai banh 6 t6 56 3

Lwc dong tai banh xe 4

2
2>,

e,

sy
TR

ertter e

e A ey

T g by g WAy A
i

it e

%

2
5
>

27

=

«10% i TN e 6

kayINm/rad| 0 o Ear [N /rad)

d) Luc dong tai banh 6 t6 56 4

Hinh 6. Luc dong ctia 0 0 tai tai cdc banh 6 to

Khi cang tang gia tri d6 cing cla c& thanh én dinh
ngang trén cau trudc va gilr nguyén do ciing ctia thanh
6n dinh ngang trén cau sau, luc dong tac dung lén banh
6 t6 s6 3 cang tang. Néu chi tang d6 cliing ctia thanh 6n
dinh ngang trén cau sau thi luc dong ctia banh 6 t6 s6 3
tac dung 1én mét dudng cang gidm. & d6 thi nay c6 su
xuat hién vé xu huéng déc cta luc dong nhung roi vao
khodng kar = ONm/rad va ki, = 80000Nm/rad. Khi ta gitr
nguyén ki va tang gid tri ki thi luc dong tac dung lén
banh 6 t6 s6 4 cang giam, gia tri t6i uu nhat cho tiéu chi
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nay la khi kar = 30000Nm/rad va trong khodng k.s = 30000
+ 45000Nm/rad.

Hinh 7 thé hién két qua mé phéng va danh gia gia téc
va goc lac ngang than xe. Khi cang tang d6 cling thanh
én dinh ngang, gia t6c goc Idc ngang than 6 t6 cang tang,
khi dat nguéng khao sat k¢, = 80000Nm/rad thi gia toc
goc lac ngang than 6 t6 cling dat nguéng 125/s2 Trong
khi dé, gia tri goc lac ngang than xe cang giam khi do
cling thanh én dinh ngang & cau trudc cang tang va dé
cling cta thanh 6n dinh ngang & cau sau cang giam.

Gia t6c géc lac ngang than xe

<S

<SS, S

S SIS

120 S CCISOSSOSIOSSTISOSS
S5 o:“‘O‘ <> S SSSSSSIISTSICSIOSS

SSSTISS: .‘“"““::’.
OIS CSSSIISS
S, %&.‘g&a.“‘.:‘g‘::“‘.“‘\‘\o‘o,
SIS
CSISOSISSSS

ISR
110 | 555 SIS

Maa|d|[/#
g

x10* 4

kaf[Nm/rad) 0 o kor [Nm/rad]

a) Gia tdc goc ldc ngang than 6 to

Géc lac ngang than xe

kaf[Nm/rad] 0 0

kor [Nm/rad)

b) Goc Iac ngang thén o to

Hinh 7. Gia toc gdc ldc ngang than 6 t6 (a) va géc lac ngang than 6 t6 (b)

Hinh 8 thé hién két qua mé phdng gia tri dé I6n cla
hé s6 chuyén tai & hai cau khi thay déi dé cling chéng
x0dn cta thanh én dinh ngang. Ta nhan thay rang gia tri
I6n nhat cta hé sé chuyén tai trén cau trudc nam trong
khodng 0,4 + 0,57. Khi cang tdang gia tri d6 cing cula hai
thanh 6n dinh ngang thi gia tri hé sé nay cang tang, trong
trudng hop ta gilt nguyén do clng cla thanh 6n dinh
ngang trén cau trudc va tang dé ciing cda thanh én dinh
ngang trén cau sau thi gia tri LTR trén cau trudc co xu
huéng tang nhe. Trong khi d6 hé s6 chuyén tai & cau sau
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c6 su thanh déi nhiéu khi dé cling thanh 6n dinh ngang
cau sau thay déi.

LTR tai truc trwéec

2
S0
SIS
SRR
SO
SR

o
=

S
SIS
eieResigetien
SISO
RSN
““‘\g“\\‘\‘\‘u\‘.«\‘\\t\‘a
SIS,
eSS

Moaz|LT Ry|
s &
(4,1 (4]

=}
IS
@

1
RS

x10* 4
2 x10%

kof[Nm/rad] 0 o kor[Nm/rad)

a) Hé sd chuyén tai tai truc trudc

LTR tai truc sau

Maz|LTR,|

—
kag[Nm /rad 0 o0

kar[Nm /rad]

b) Hé s6 chuyén tai tai truc sau

Hinh 8. Hé 56 chuyén tai tai truc trudc (a) va hé s6 chuyén tai tai truc sau
(b)

Dé dang thdy réng hé s6 chuyén tai trén cau sau thi c6
xu huéng bién thién hon so véi hé sd chuyén tai trén cau
trudc. Khi cang tang dé cing cho hai thanh 6n dinh
ngang & hai cau thi hé sd chuyén tai trén cac cau tang,
trong dd, néu cang tang gia tri do cling thanh én dinh
ngang trén cau sau va giir nguyén gia tri d6 cing cla
thanh 6n dinh ngang trén cau trugc thi hé sé LTR trén cau
sau cang tang manh. D6 vong clia hé s6 LTR trén cau sau
trong trudng hgp khao sat nay héi tu & dai ki, = 28000 +
45000Nm/rad.
4.KET LUAN

Nghién ctu nay da thuc hién viéc danh gia tinh én
dinh ngang clia 6 t6 tai dua trén viéc khdo sat anh hudng
cla dé ciing clia thanh 6n dinh ngang trén ca hai cau.
Thong qua viéc két hgp mo hinh 6 t6 tai va mé hinh
chuyén déng mot vét banh 6 t6, cac tac gia da thiét lap
mét phuong phap danh gia hiéu qua. S dung phan mém
Matlab/Simulink, cac dac tinh n dinh ngang dugc danh
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gia bang cac chi s6 nhu luc dong tai méi banh 6 t6 va gia
téc ngang tai trong tam ctia 6 t6. Diéu kién gia tudng cho
md phoéng dé la 6 té tai chuyén lan véi van téc 50km/h
vdi kich thich tir mat dudng dang xung theo tiéu chuan
1SO8608-2016 vGi mat dudng loai C tac dung ca Ién bon
banh 6 t6. K&t qua mé phong da cho thay gia tri d6 ciing
chdng x0dn téi uu cta thanh én dinh ngang nam trong
khoang tlr 28000Nm/rad dén 45000Nm/rad. Diéu nay mé
ra cd sG cho cac nghién ctu tiép theo nham t6i uu hda do
cling chdng xodn va cac théng s6 vat ly cia thanh én dinh
ngang, nham nang cao hiéu suat va dap tng véi moi diéu
kién van hanh ctia 6 t6 tai.
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