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ABSTRACT

Brake system is a safety and important mechanism on the car. It is used to decelerate or stop vehicle
in necessary cases. During braking, the most important factors are brake’s efficiency (brake stretch,
brake period of time, brake acceleration, brake force) and stability. Especially with low adhension
coefficient when braking on the slippery roads, wheels are easily locked and skid. So, the brake
stretch is long and the brake effect is less. In case, the car rotate, the result is minus or redundant, the
car could be destabilized. Therefore, the research on design and manufacturing of anti-lock braking
system controller is important for the repair and replacement. Furthermore, it would be the best
solution for economical effectiveness while lacking of spare parts. It also create the foundation for ABS
teaching models.

I. PAT VAN PE

Hé thng phanh 1a co cdu an toan quan trong trén 6 t0, nham giam toc hay dimg xe
trong nhitng trudng hop can thiét. Pa sé cac xe ngay nay déu duoc trang bi hé théng phanh
chéng hdm cimg — ABS diéu khién béng may tinh. Tuy nhién, van hanh trong diéu kién khi
hau néng am & nudc ta, cac may tinh diéu khién ABS (ABS ECU) xdy ra hu hong nhung thiét
bi stra chira thay thé rat hiém hodc gia thanh cao. Vi thé, nghién ciru ché tao bo diéu khlen hé
thong phanh chéng hdm cing nham thay thé b diéu khién trén xe bi hu hong, giai quyet bai
toan kinh té va khan hiém phy ting trén thi truong hodc cung cép cho cac hing lap rap xe,
gitip ting ty 18 ndi dja hoa tai Viét Nam 1a mot nhu cau cip bach va thiét thyc. Dé thyc hién
nhiém vu néu trén, trudc tién can phai nghién ctru co sd 1y thuyét phanh chéng ham cimg, dua
ra thudt toan diéu khién va ché tao bo diéu khién ABS (ABS ECU) c6 chirc ning lam viéc tdi
wu nhim thay thé bo diéu khién trén xe hu hong.

II. NOI DUNG
So db diéu khién ABS duoc trinh bay trén hinh 1.
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Hinh 1. So dé diéu khién ABS da thiét ké
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% Luu do thuét toin ABS

Thuat toan diéu khién cho qua trinh phanh chéng him cting dugc gidi thidu trén hinh 2.
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Hinh 2. Luu dé thudt todn diéu khién ABS da thiét ké

% Tinh to4n cac thong s6 ABS
» Tinh todn vin téc ciia banh xe V,,

Vian tdc banh xe duoc bd diéu khién tinh toan twong ung véi moi xung cam bién. Tdc
do banh xe Vy thay d6i theo khoang cach gitia hai xung dat vao cudi cung va ban dau. Nhu
vay, tai cac thoi diém 1, 3, ty,...Gia trj van toc xe twong tng 13 Vi, Vips,...

» Tinh todn vin téc ciia xe V;
Vian toc xe c¢6 thé duoc tinh téan theo cong thic:
Vi:VVZ' [(Vvl' VVZ) / Tv] . te (1)

Trong d6: V,; van téc hoach dinh trude, Vi, 13 van téc hoach dinh tic thoi, T, 1a
khodng thoi gian tir van toc Vy; dén Vi, t. 1a 1hoi gian troi qua tir luc Vy, thu duge.

> Tinh todn gidm téc banh xe khi phanh ay
B6 diéu khién ABS doc gia tri ba xung A, B, C lién tiép tir cam bién téc do banh xe.

Vi vay, gia toc banh xe dugc tinh: a, = L1 / -4 2)
C-B B-4 2

54



Tap chi Khoa hoc Gido duc Ky thudt, so{ 7(1/2008)
Dai hoc Su pham Ky thudt Thanh pho Ho Chi Minh

» Tinh d¢ trwot khi phanh

V.-V
Po truot 4 duoc tinh: A = — 7 v 3)

i

Trong d6: V; 1a toc do xe, V,, 1a téc d6 banh xe.
> Cdc ché dp hoat dong ciia bg chép hanh thiiy luc
Céc ché d6 phu thudc vao gia tdc banh Xe a, va hé sb truot /1 . Khi d6 truot A pém
trong khoang 0 -15% va gia toc a,, c6 gia tri thap hon -7.0G hop dicu khién s€ chon ché do
gilt. Ché do tang ap dugc lya chon khi a,, nam trong khoang -/.0G dén 0.6G. Trong do, G la
gia toc trong truong.
Mic khac, khi hé sd trugt trén 15 %0, ché d6 giam dugc lwa chon khi gia toc a nho hon

0.6G. Ché d¢ giit duoc lya chon khi a,, nim trong khoang 0.6G den 1.5G. Khi gia téc a,, 16n
hon hoic bang 1.5G, ché do ting ap duoc lua chon véi gia tri hé so truot.

> Tinh todn thong sé diu ra
Céc solenoid 14 co cdu chap hanh ¢ ngd ra ciia ABS. Cac solenoid nay duoc diéu khién
theo thoi gian dong mé 7, va ¢, dé dat gia tri dong /=24 va I=5A. D¢ xéac dinh cac thoi gian
nay, co 2 phuong phap:
U-IR

L
+ Phwong phdp 1: Phuong phap tinh toan ¢, = — RS IHTS )

Ly = 5A ta duoc t;= 5.7ms va Iy = 24 ta duoc t; = 1.3ms.
+ Phwong phdp 2: Phuong phéap thyc nghiém

Thiét ké mach tao xung hinh vuéng c6 ,tén s6 1MHz. sau do, ta thay doi thoi gian dong
m¢& xung dién 4p cap cho solenoid rung dat dén dong dién SA hoac 2A. Dung dao dong ky xéc
dinh duoc t;= 5.7ms khi Iy = 54 va t;= 1.3ms khi Iz = 24 ta duoc.

% Ché tao ABS ECU
Mach diéu khién ABS di thiét ké duoc trinh bay trén hinh 3 va mach thyc té trén hinh 4.
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Nghién citu, thiét ké, ché tao bg diéu khién hé thong phanh chong hdm ciing (ABS)
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Hinh 3. So' d6 mach dién ABS ECU

-4l £ N
Hinh 4. B¢ diéu khién ABS dd ché tao
< Két qua dat dwoc
Hop diéu khién ABS lan dau tién dugc ché tao tai Viét Nam. Két qua thu nghi@m trén
mo hinh va trén xe cho thay h¢ thong phanh ABS lam viéc 6n dinh va c6 cac thong s6 tuong
duong v6i h¢ thong trén xe Toyota.
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1. KET LUAN

Thanh cong cua cong trinh mang lai nhiéu y nghia khoa hoc ciing nhu thyc tién. San
pham cua dé tai mang tinh méi, thiét thuc va c6 kha nang ung dung cao. Nhu vdy, viéc nghién
ctru, ché tao bo didu khlen hé thong phanh chéng him cing (ABS) lam viée t6i wu, giai quyet
dugc bai toan kinh té va khan hiém phu ting trén thi trudng hodc cung cip cho cac hang lap
rap xe tai Viét nam, gitp tang ty 1€ noi dia hoa.

Ngoai ra, san phdm cia dé tai dap Gmg yéu cau ky thuat, thim my, c6 chirc ning twong
tw nhu cac hing ché tao, nhung gia thanh thip hon so véi hang ngoai nhép. Vi vay, day la co
s& dé ché tao bo diéu khién hé thong phanh ABS cung tmg cho thi truong va nén tang dé ché
tao cac md hinh giang day hé théng phanh ABS.
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