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Nghién cifu anh hudng cua duwong dén
hiéu qua phanh 6 t6 bing mé hinh

mot day phi tuyén

Tém tat: Trong quéa trinh chuyén déng, 6 té
thuong mat 6n dinh va gay tai nan giao théng khi
phanh. Vi vay, dé nang cao an toan chuyén déng can
nang cao hiéu qua phanh. Mét trong nhiing yéu té
anh hudng dén hiéu qua phanh la chdt lugng mat
dudng dic trung bdi hé sé bam. Bai bao nay dua ra
mot sé két qua khao sat anh huéng cda hé s6 bam
dén hiéu qua phanh trong truong hop phanh trong
dudng vong va quay vong khi phanh s dung mé
hinh mét day phi tuyén.

TU khéa: Hé s6 bam, 6n dinh, hiéu qué phanh

Abstract: Vehicle are often unstable and cause
traffic acsidents at the moment of braking. So it
should improve braking efficiency to enhance safety
movement. One of the factors that affect braking
efficiency is quality of road surface characterized by
coefficient of cohension. This report shows the
survey'’s results about affectness of the cohension’s
coefficient to braking efficiency in case of braking on
curve road and braking with steering together using
nonlinear pitch model.

Keywords: Coefficient of cohension, stability,
braking efficiency

1. D&t van dé

Ngay nay, 6 t6 da trd thanh phuadng tién di lai phé
bi&n, yéu cau an toan chuyén dong dugc dat 1én hang
dau. Trong dé, 6n dinh & t6 khi phanh l1a mot yéu t6
quan trong. Khi 6 t6 chuyé&n dong, né chiu tac déng
cla yéu t6 mat dudng nhu: Budng nghiéng, déc, do
bam cla dudng. Mat khac, vi dudng ludn thay d8inén
hé s& bam ciing thay déi. Vi vay, danh gia &nh hudng
clia dudng dén hiéu qua phanh 6 t6 ¢6 ¥ nghia quan
trong, lam cd s& nang cao hiéu quéa phanh 6 t6.

Trong qua trinh chuyén dong, 6 t6 chiu tac dong
phtic hgp clia nhiéu y&u t6: Yéu t6 diéu khién (phanh,
ga, quay vO lang) va cac yéu t6 ngoai canh (dudng,
gi6). Vi vay, dé khao sat anh hudng clia hé s6 bam
dén hiéu qua phanh thi cac ham diéu khién sé& dugc
dinh nghta trugc. Hiéu qua phanh dugc xac dinh theo
hai y&u t6 1a quang dudng phanh va én dinh phanh.
Thong s6 dé danh gia én dinh phanh la: van téc - gia
tdc goc quay than xe, hiéu goc l1éch bén banh xe, va
géc hudng [2].

Téc gia da xay dung dugc md hinh déng luc hoc
mot day phi tuyén. Co s& xay dung mé hinh la phuang
phap tach cdu tric hé nhi€u vat, mé ta cac yéu to phi
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tuy&n b&ng cac mo hinh con: M6 hinh hé théng treo,
mé hinh 16p [5]. D md phéng ching ta st dung phan
mém Matlab Simulink.

2. Thiét 1ap mé hinh

Chuyén doéng clia 6 t6 dudc xac lap bdi ba chuyén
dong trong mat phang dudng 1a chuyén dong tinh tién
theo phuong x, chuyén dong tinh tién theo phuong y
va quay quanh truc z. V& mat hinh thic, chi can ba
phudng trinh déng luc hoc, nhung trong ba phudng
trinh do cé chia cac ndi ham can xac dinh, dé 1a cac
cap luc gay chuyén dong F,;, F,;, F,, M,, M,, M, 1a lyc,
mo men tuong tac clia banh xe véi mat dudng. Vi vay,
chiing ta phai cé mé hinh dong luc hoc phuong théng
ding nhdm xac dinh céac phéan lyc F, clia banh xe.
Ngoai ra, phai co6 md hinh 16p va mé hinh dong luc
hoc banh xe nhadm xac dinh cac quan hé déng hoc
banh xe dic trung bdi cac hé s6 trugt s va goc léch
bén a, tt dé xac dinh cac hé sé bam o.
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X
Hinh 1: Mé hinh mét qé'y déng luc hoc 6 t6 trong
madt phang nén (xoy)
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Hinh 2: M6 hinh mét day déng luc hoc 6 té trong
maét phang thdng ding (xoz)

Dua trén phudng phéap tach cau tric va st dung
phuong trinh Newton - Euler, ta tdch xe ra lam 3 vat
(3 khoi lugng):

- Vat 1: Khoi lugng dugc treo (m, J,).

- Vat 2: Khéi lugng khong dugc treo cau trude (may,
Jyat)-

" Vat 3: Khéi lugng khdng dugc treo cau sau (my,
JyA2)'

TU do6 ta xay dung dugc hé phuong trinh [1]:

- Phuong trinh dong luc hoc 6 t6 trong mat
ph&ng nén (xoy) (Hinh 1):

(m-+my +my, X3 —yp)=F,0080 + I, I, sind I,
(m+my +m, Xy+yx)=F,co86+F, +F,smné+I, (1)
J =Ly Sino+F,cos0), —F b, + Iy /.,

- Phuong trinh déng luc hoc banh xe:
JnPn = My =(Fy + E, )5 = (B =¢)]
JyAZéAZ =M, —(F, + F, NI, —(h,=S,)]

- Phuong trinh dong luc hoc 6 t6 trong mat
phéng thang diing (xoz) (Hinh 2):

mz  =Fo +F,+F 4,

J, @ =—h(Fp +Fo)+ L (Fey + Fyy)
—(h=r)(F, + F},)+ M, + M, (3)

mAlgl =—(Fpy + Fo)+ Foy

mAzgz =—(Fy +10y) + Fyy

Trong dé: Cac lyc dan hoéi va luc can cla hé
théng treo, 16p dugc xac dinh nhu sau [4]:

F,=C(5-2)
Fy=K(E-2) *)
. :{CL,-(h,-—f,-) khi b —(S - £,)=0

@0 khi b —(E~£,)<0 (5)
F. Fyi, F;1a la cac phan lyc tuong tac banh xe

chua dugc xac dinh. Vi vay, ta ¢6 thé xac dinh F,; tu

phuong trinh déng Iuc hoc théng dung, F,;, F,; xac dinh

tt phuacng trinh:
[2
I (s,0) = - Prmaxlz i
21 Smax Pxmax
(6)

1 2o

F (s,0)=—7——¢@ I gl ———
Y i ymax:- z [amax%/max}

Céc thong s6 s, a, ¢,, ¢, Xac dinh ti mé hinh 16p
s dung ham Ammon [3]. C4ac thanh phéan lyc va cac
théng s6 con lai xac dinh ti cac phuong trinh lién két.

Ham gdéc danh lai 8(t) va ham mdé men phanh M(t)
dudc dinh nghia trudc tuy thudc vao tung trudng hgp
khéo sat.

3. Khao sat két qua

Khao sat phanh 6 t6 véi ham kich dong:

hy = hysinQz fi)
h, = h,sinx f (t+ £))
v

Khao sat v6i 3 hé sé bam khéac nhau:

(i). Pymax = 0,95; Qymax = 0,75 (dudng so 1)

(i) Gxmax = 0,70; @ymax = 0,60 (duUdng 6 2)

(iii). Pymax = 0,50; Qymax = 0,45 (dudng so 3)

Céac phuadng an khao sat

Tac gia tap trung khao sat 2 phuong an ma hé s6
bam anh hudng I6n nhat dén hiéu qua phanh:

Phuong an 1: Phanh trong dudéng vong

Diéu kién khao sat: Cho xe chay véi van téc ban
dau v =25m/s, quay vo lang tii t = 1s va dat & = 2° tai
t = 1,5s. Khi vao cua &én dinh tai t = 2,5s bat dau
phanh va dat mé men phanh cuc dai Mg, = 450 Nm,
Mg, = 750 Nm tai t = 3s. K&t qua dugc dua ra trong
cac Hinh 3 - 7.

DO THI HE SO TRUOT DOC' s,
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Hinh 3: Hé sé trugt doc cau trudc
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Hinh 4: Hé sé trugt doc cau sau
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Hinh 5: Van téc goéc va gia téc géc quay than xe
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Hinh 6: Hiéu goc léch bén banh xe
DO THI GOC LECH VAN TOC TRONG TAM g
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1(s)
Hinh 7: Géc huéng

Nhéan xét, danh gia:

Vi hé s6 bam bang 0,50 c& hai banh xe truéc va
sau déu bi bo cling (dudng s6 3 Hinh 3 va Hinh 4).

Trong Hinh 5, van té¢c géc quay than xe (dudng nét
dut) ludén duang, gia téc goc quay than xe (dudng nét
lién) ban dau duang, xe quay vong thi€u. Sau 1,5 giay
gia téc goc dao dong, phan I6n 1a &m, xe c6 xu hudng
quay vong thuia, xe s& mat én dinh. Hinh 614 hiéu géc
I&éch bén: VGSi hé s6 bam thdp 0,50, tri s6 hiéu goc
Iéch banh xe la dudng, quay vong thiia (dudng sé 1);
vGi hé s6 bam cao hon, hiéu nay am, quay vong thiéu,
¢6 xu thé mat &n dinh.

Hinh 7la dé thi goc hudng, v6i hé s6 bam 0,95 goc

huéng it thay déi, xe chuy&n déng 6n dinh trong khi
vGi hé s6 bam thap (0,70 va 0,50 dudng sé 2 va 3) co
goc hudng am cé gia trj I6n, xe cé xu thé quay vong
thi€u manh.

Phuong an 2: Quay vong khi dang phanh

Diéu kién khao sat: Cho xe chay 6n dinh véi van
t8c ban dau v = 25m/s, tai t = 1s bat ddu phanh va dat
md men phanh cuyc dai Mg; = 450 Nm, Mg, = 750 Nm
tait=1,5s, tai t = 3s quay v0 lang va dat gia tri 5 = 2°
tai t = 3,3s. K&t qua dudc dua ra trong cac Hinh 8 - 13.
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Hinh 12: Hiéu goc Iéch bén banh xe

DO THI QUY DAO XE
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Hinh 13: Quy dao chuyén déng

Nhan xét, danh gia:

V@i ham dau vao nhu trén, qua trinh phanh dugc
thuc hién trudc. Vi hé s6 bam thdp 0,50 (dudng sé
3) thi ca hai banh xe da bi trugt 16t trudc khi quay vo
lang (Hinh 8 va Hinh 9).

V&i hé s6 bam thdp 0,50, mac du da quay vé lang
nhung van téc va gia td¢c géc quay than xe bang 0
(Hinh 10 va Hinh 11), khéng c6 dich chuyén ngang
(Hinh 13), xe khéng quay vong dugc va chuyén déng

theo phuong quan tinh.

Véi hé s6 bam cao, 0,70 (dudng sé 2) va 0,90
(dudng s6 1), khi quay vo lang van téc va gia téc goc
quay than xe tang nhanh (Hinh 10 va Hinh 11) va cé
dich chuyén ngang (Hinh 13). Xe quay vong thira manh
va mat 6n dinh. Diéu nay ciing phu hgp véi Hinh 12
khi hiéu goc léch bén banh xe luén duong. Vi vay, ké
ca trong diéu kién dudng t6t (hé s6 bam cao) thi quay
vong khi dang phanh ciing gay mét én dinh cho xe.

4. K&t luan

M6 hinh trinh bay trén Ia mé hinh mét day c6 mo
ta phi tuyén hé théng treo va luc tuang tac banh xe.
Da khao sat anh hudng clia hé s6 bam dudng dén
hiéu qua phanh & té v&i hai phuong an: Phanh trong
dudng vong va quay vong khi dang phanh.

V&ihé s6 bam thap, sé gay trugt IEt khi phanh. Khi
phanh trong dudng vong sé quay vong thiia gay mat
8n dinh. D&c biét, quay vong khi phanh véi hé s6 bam
thdp sé mat kha nang dan huéng, xe khéng quay
vong dudc va chuyén déng theo phuong quéan tinh.

V@i hé s6 bam cao, mac du banh xe khong bi trugt
I8t nhung khi quay vong ciing gay méat 8n dinh QO
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