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TOM TAT

Nghién ciru nay tap trung nghién ciru hé thong phanh trén 6 t6 dién véi muc tiéu khao
sat hiéu qua phanh va dam bao tinh 6n dinh trong qué trinh van hanh. Noi dung chinh bao
gdm xdy dyng mé hinh dong luc hoc cta qua trinh phanh, thyc hién mé phong trén phan
mém Matlab dé khao sat cac yéu t6 anh huong nhu Van tdc ban dau, hé s6 bam duong va
d6 ddc cua mat duong. Nghién ciru khong chi cung cép co so 1y thuyet dé danh gla hi¢u
qua phanh ma con dua ra nhitng goi y hitu ich cho nha san xuét trong viéc thiét ké hé
thong phanh t&i uu, dam bao an toan va hiéu qua cho 6 t6 dién trong didu kién giao thong
tai Viét Nam.

Twr khéa: Hi¢u qua phanh, h¢ théng phanh ABS, 6 t6 dién.

ABSTRACT

This study focuses on the braking system of electric vehicles with the goal of
examining braking performance and ensuring stability during operation. The main
content includes building a dynamic model of the braking process, conducting
simulations using Matlab software to analyze factors such as initial velocity, road
adhesion coefficient, and road gradient. The research not only provides theoretical
for evaluating braking efficiency but also offers valuable recommendations for
manufacturers in designing optimal braking systems, ensuring safety and efficiency for
electric vehicles under traffic conditions in Vietnam.

Keywords: Braking efficiency, ABS braking system, electric vehicles.

1. GIOI THIEU nghién cuu trude day da tap trung vao dac
tinh dong lyc hoc cuia h¢ théng phanh ABS,
) ' mo hinh hoa va md phong trén Matlab dé
bien, vi¢c nghién ctru hi€u qua va tinh 6n  g4anh gid cac yéu t6 anh huong dén hiéu
dinh cta hé théng phanh 1a can thiét. Nhiéu qua phanh. Tuy nhién, van can c¢é nhimng

Trong boi canh 6 t6 dién ngay cang pho
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nghién ctru chi tiét hon dé 1am 3 tac dong
ctia van tdc ban dau, hé sb bam duong va
d6 doc mat duong dén quing dudng phanh
va kha nang kiém soét xe. Nghién ctru nay
hudng dén viéc xay dung mé hinh dong luc
hoc cua qua trinh phanh xe dién, mé phong
va phan tich cac yéu té anh huéng nhim
dua ra cac giai phap t6i wu, gop phan nang
cao hiéu qua phanh va ddm bao an toan
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khi van hanh xe di¢én trong diéu kién giao
thong thuc te.

2. NOI DUNG NGHIEN CUU
2.1. P6i twong va nhién li¢u nghién

cuu

boi tuong nghién cuu cta luan van
duoc lua chon 1a xe 6 t6 dién dugc san xuat
va lap rap tai Viét Nam. Bang 1.

Bang 1. Cdc thong sé ky thudt chinh ciia xe Vinfast VF8.

TT Théng sb D(r-n VinFast VF 8 VinFast VF 8
vi Plus Eco
, . 4.750x 1.934x | 4.750 x 1.934 x
1 |Kich thudc VinFast VF 8 (DxRxC) | mm 1667 1,667
2 |Chiéu dai co s& mm 2.950 2.950
3 |Khoang sang gam xe khong tai mm 179 179
4 |DBong co bién bién
5 |Céng suét tbi da kW 300 260
6 |M6 men xoan cuc dai Nm 620 500
A A% an 2 cdu toan thoi | 2 cAu toan thoi
7 |He dan dong gian (AWD) gian (AWD)
8 |Thoi gian tang tdc tir 0-100km Giay 5,5 6,5
Pham vi hoat dong theo diéu kién
? tiéu chuan chau Au (WLTP) Km 400 420
10 Thoi gian sac pin nhanh nhat (10- Phit <24 <24
70%)
2.2. Phuwong phap nghién ciru :
Pé xay dung mé hinh dong luc hoc khi '
phanh, tac gid sir dung mdt so gia thiét sau: —v,

- Pac tinh cua cac phﬁn tir cuia hé théng
treo va 1op la tuyén tinh, khong bi uon
ngang.

- Xe chuyén dong thang trong qué trinh
phanh.

- Thiét 1ap phuong trinh vi phan chuyén
dong.

Luc ngang tac dung 1én 16p xe:

28

Hinh 1. So dé phdn bé lu'c trén mét bdnh xe
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P 2 Trong do: KyO: Hé s6 1an 1éch ban dau
eri =K, 1g0, = K, 0 ’1 - {?} (1) cua ldp, P Luc phanh & méi banh xe.
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Hinh 2. So dé luc tdc dung Ién xe khi phanh trén dudng phdng

P=P +P +P+P (2) P,=P, (1), 4)
Trong d6: P,= P, + P, lyc can lan va P=1G®);
Iuc can 1am cua banh xe cau trude va cau P =P (1),
s P =P (1.
P_-luc phanh sinh ra tai banh xe, duoc L
L , - Luc can lan:
xac dinh tir bicu thire:
P =P (1=} ) T O=JA0; ®
v P, (1) =12,(0);
tcl - khoang thoi gian cham tac dung - Luc bam:
vao phanh 6 t0;
, P ()=yZ(), (6)
¢ - hé sO0 bam cuia banh xe vdi mat n (=00
dubng; Pyz (t) = yzzz(v;

Pj - luc can quan tinh; Trong qua trinh phan,h, luc quan tinh
P=M x giyrasu phan bo lai tai trong trén

Pi - luc can trén duong déc. A oy AR AA R
: & cac cau va dan dén su dao dong xe trong

Cac thanh phan lyc trén thay déi theo miat phang doc, dao dong theo phuong
thoi gian phanh, bao gdm: thang dimg va xoay quanh tryc y.
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Hinh 3. Mé hinh dao déng theo phuong thdng dirng ctia xe VF8 khi phanh

Phuong trinh vi phan dao dong cua hé c6
thé duoc lap dua trén nguyén ly D’ Alembert
hodc phuong trinh Lagrange loai II:

d | OF, B OE, . OE, . GEP
dt\ 0oq, aq, aq, aq,

Trong d6: n — s6 toa do suy rong (hodc
s6 bac tu do cua co h¢)

J:Fi (7)

q, — Dao ham cua toa d¢ thir i theo thoi

F.(1)

M,
1

X=

_cplé:l - kzééz - cp2§2];

y

1

m,

30

gian;

E , E_— Tuong Umg v6i dong nang va
thé nang cua hé (J);

E —Nang lwong khuéch tan cua hé (J);

F. — Luc suy rong tac dung theo huéng
cua toa do suy rong (N).

Sau khi bién d6i va dao ham thi phuong
trinh c6 dang tong quat nhu sau:

F= —M[(k1 +hy)z+(c, e,y )2+ (ha—kp)0+(c a-c,,b)0-ké

®)

0= _JL[(klaz +k2b2)9+(cpla2 +Cp2b2)‘9+(kla _kzb)2+(cpla _cﬂb)z

_klagl - cplaé:l +k2b§2 + Cp2b§2 _(ho + Z)Pc (Z)];

.1 : : :
g :;[_(k1 +k,)é —(Cp1 +cpz)§1 +klz+cplz+kla9+cp1a0} ;
1

E = —[—(k2 k) (e te,), +k22+cpzz+k2b9+cp2b9J

TAP CHi KHOA HOC | rvsns52u00s



Joupnal o]( Science - V L U T E

Trong do: M, - tong khoi luong xe:
M;=M+m +m,

M - Kh01 luong ducrc treo (kg), m,,
Khéi lwong cau trude va ciu sau

,- H¢ s6 clmg cua treo & cau trude
va cau sau

k , k, — HE s6 giam chan cua 16p

trudc va lop sau

g , & — Dich chuyén thang dtng cua
khoi lugng cau trude va cau sau (m)

k - H¢ sO can giam chén cua treo va
cua 16p ¢ cau trudc va sau
Mpl, M, — mo men phanh tuong ung

vdi cau tru’oc va cau sau

kp1= k — h¢ so tang luc phanh (hay

cuong do tang luc phanh)

J—Mo men quén tinh cta khéi lwong
dugc treo doi voi truc y di qua trong tam
(N.m)

z, 0 — Dich chuyén thang dung va goc
xoay cua than xe quanh trong tdm (m).

Dé giai hé phuong trinh vi phan chuyén
dong (8) trong dé tai nay sir dung phuong
phap giai gan dung Runge-Kutta voi su tro
gilip clia may vi tinh bang ngdn ngir 1ap
trinh Matlab khao sat anh huong ctua van
tdc luc bat dau phanh va h¢ s6 bam cua mat
duong dén quang duong phanh 6 t6 dién,

3. KET QUA MO PHONG

3.1. Anh huéng van téc ban diu dén
hiéu qua phanh

Trong khao sat nay, tac gia lya chon
truong hop xe ddy tai, chuyén dong trén
duong nam ngang cé hé s6 bam tét (¢ =
0.8). Van tc ciia xe lic bat diu phanh
twrong tng véi cac ché do 1a 20 km/h, 30
km/h, 40 km/h, 60 km/h, 80 km/h, 100
km/h, 120 km/h.
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Hinh 4. Dé thi gia téc phanh, véan téc xe 20 + 120

km/h, ¢ =0.8

100
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—— 40km/h
— 60km/h
—— 80km/h
— 100km/h
— 120km/h
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Hinh 5. Dé thj qudng dudng phanh, vén téc xe 20 +
120 km/h, ¢ = 0.8

10000

8000 |

6000 |

80km/h
70km/h
60km/h
50km/h
40km/h
30km/h
20km/h

5
8

Luc phanh (N)

2000 |

0 1 2 3 4 5

Thei gian (s)
Hinh 6. Dé thj luc phanh, védn téc xe 20 + 120 km/h,
®=0.8
Két qua mod phong cho thy, Khi xe di
chuyén trén duong ngang voi he s6 bam
khao sat ¢ = 0,8, ta nhan thiy ring quing
duong va thoi gian phanh tang 1én khi van
tdc bat dau phanh cao hon. Mit khéc, luc
phanh khong thay ddi nhiéu. Cu thé, tai van
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tbc 60 km/h, quing dudng phanh dat gia
tri 16n nhat 1 28.87 m, trong khi thoi gian
phanh ngén nhét 13 2.8 s. Nhiing gia tri nay
chi dugc khdo sat trén duong bang phing,
v6i hé s6 bam 16n va tai trong day tai. Cac
yéu t6 nhu thay d6i hé sé bam, tai trong va
d6 dbc cua duong s& duoc khao sat trong
céc phan tiép theo.

r
A

3.2. Anh huwéng ciia hé s6 bam dén
hiéu qua phanh

Trong khao sat nay, tac gia lua chon
truong hop xe day tai, chuyén dong trén
duong nam ngang c6 hé sb bam ¢ = 0,5;
0,6; 0,7; 0,8 va 0,9 Gmg voi van tdc cua xe
luc bit diu phanh twong Gmg véi cac ché
do6 1a 20 km/h, 30 km/h, 40 km/h, 60 km/h,
80 km/h, 100 km/h va 120 km/h. Trong
tinh ton nay, tac gia lua chon thong s vé
quang duong phanh, thoi gian phanh, luc
phanh tuong tng vai van tdc va hé sé bam
dé danh gia hiéu qua phanh.
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Hinh 7. D6 thi quéng dudng phanh, vén téc xe 30 km/h
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Hinh 8. Dé thj luc phanh, vén téc xe 30 km/h
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Hinh 9. D4 thi gia téc phanh, van téc xe 30 km/h
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Hinh 10. D6 thi qudng duéng phanh, vén téc xe
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Hinh 11. D6 thj luc phanh, vén téc xe 120 km/h
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Hinh 12. D6 thj gia téc phanh, vén téc xe 120 km/h
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Bang 1. Anh huéng ciia van toc ban dau va hé sé6 bam dén hiéu qua phanh 6 t6

TT| Van toc phanh (km/h) | H¢ s6 bam [S_ (m)| T, . (s)| P (kN)|J  (m/s?)

=05 6,65 | 1,81 5192 -4,83

¢=0,6 6,11 | 1,60 | 6101 -5,66

1 20 =07 571 | 147 | 6978 -6,45
=08 541 | 137 | 7824 -7,22

=09 516 | 127 | 8594 -7,92

=05 12,4 | 2,37 | 5340 -4,96

=06 1129 | 2,07 | 6339 -5,87

2 30 0=0,7 10,43 | 1,90 | 7324 -6,76
=08 9,77 | 1,74 | 8257 -7,61

=09 9,29 | 1,61 9152 -8,42

=05 19,84 | 291 5386 -5,01

=06 17,79 | 2,59 | 6432 -5,95

3 40 =07 16,31 | 230 | 7462 -6,89
=08 15,15 | 2,10 | 8465 -7,80

=09 1425 | 1,94 | 9438 -8,68

0=05 | 3921 | 4,01 5407 -5,03

0=0,6 | 3467 | 347 | 6483 -6,00

4 60 0=0,7 | 31,38 | 3,11 7551 -6,97
¢=08 | 2888 | 281 8609 -7,93

=09 | 2691 | 2,57 | 9654 -8,88

0=05 | 6471 | 5,11 5410 -5,03

0=06 | 56,69 | 441 6490 -6,01

5 80 ¢=0,7 | 50,88 | 387 | 7569 -6,99
¢=08 | 4649 | 351 8645 -7,96

=09 | 43,04 | 321 9714 -8,93

0=05 | 9635 | 622 | 5410 -5,03

¢=06 | 8384 | 531 6492 -6,01

6 100| ¢=07 | 74,81 | 468 | 7573 -6,99
0=08 | 6798 | 421 8653 -7,97

0=09 | 62,62 | 381 9731 -8,95

=05 | 134,12 | 732 | 5410 -5,03

0=06 | 116,13 | 625 | 6492 -6,01

7 120 =07 | 103,15 | 544 | 7574 -6,99
0=08 | 9334 | 488 8655 -7,97

0=09 | 8566 | 448 | 9736 -8,95
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Do thi dic tinh trwgt theo thoi gian ctia bon banh xe trén dwong cé6 hé s6 bam béng 1

15
1 e D0 truegt bénh xe sau trai [
= D{ trwgt banh xe sau phai
== P{ trwgt binh xe trwdc phai
. D¢ trwgt banh xe trwde trai
Do truot
0.5
0
0 1 2 3 4 5 6

Thoi gian (s)

Hinh 13. D6 thi dé trugt ciia 4 bdnh xe theo théi gian trén doan duéng c6 hé s6 bam tét (p=1)

Db thi dac tinh trugt theo thai gian clia bon banh xe véi hé sb bam 0.5
1.5

1 | —

D0 (Iegt binh xe sau trai

e D trwgt binh xe sau phdi

s P{ tregt binh xe trude phii
D¢ trregt banh xe trwde trai

Do truot

0.5

0 1 2 3 4 5 6
Thoi gian (s)

Hinh 14. Dé thj dé truot cia 4 bdnh xe theo théi gian trén doan dudng c6 hé s6 bam tét (¢=0.5)

4. KET LUAN ngan quing duong phanh Céc két qua mo

Nghién ctru nay phén tich dnh hudng phong ndy cung cap co 56 quan trong d¢
ctia van téc ban dau va hé sb bam duong (0i uu hoa hf? thong phanh, nang cao tinh
’ A t6 dien. K&t an toan va 6n dinh cho 6 t6 dién. Trong

dén hiéu qua phanh cia 6 lai. ch hidn ciu the 3 anh
qua mo phong cho thay, khi van toc tang, tu’o;ng a71, c?n nghien ‘Acuu. At em‘ .Ve-Aan‘
huong cua tai trong, di€u kién thoi tit va

quang duong va thoi gian phanh cling ) ° R . o
ting, trong khi hé sb bam cao gigp rat 3¢ €Ong nghé kiém soat phanh tién tién
’ ' nhu ABS, EBD,...
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