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TOM TAT 

Bit bdo dd trinh bdy viec nghien cim ddng luc hoc ddn dfng diiu khiin he thing phanh khi 
nen tren d td co trang biABS bang phuang phdp mo phdng t$p trung de thiet Ifp md hinh todn hoc: 
tien hdnhmd phdng tren phdn mim Matlab-Simulink dua ra nhOng kit qud bang do thi the hien sit 
Men thien dp sudt trong cdc bau phanh theo thdi gian. 

T«r khoa: He thong phanh, an todn, dan dgng phanh khi nen, ABS. 

ABSTRACT 

This paper presents the study on driving dynamics of the pneumatic brake systems on cars 
using ABS with focused simulation method, had been described by mathematical models and had 
been simulated in Matlab-Simulink, results were obtained by graphs show the the variations of 
pressure in the brake chambers aver time. 

Keywords: The Brake sistem. Safely Brake pneu matics actuator. ABS 

l.D4.TVANDfi 4Be t 
jMSii, ngtuen ciru liru lirang, ap suat cua dong 

T̂ • t - , i kU qua m6i phSn til cua he thdna nhanh kW 

phanh khi nen. N ^ e ^ to 6 th i^pM^f Ptong tap . ^ i g d u ^ dua ra da giai quylt vk 

ABS nh&n hi6u rfnguyen ly d j ^ l i t ^ ^ ^ ^ k ^ '" " ' ' " ^ " ' ' ^""^ ""'"^'^ 
hieu qua phanh djt dugc, nhiing nghiSn ciru v6 
dgng lire hoc he th6ng din dong phanh khi nen i^i. • . . , , 
00 trang bi ABS la chua nhi6u C h i n h ^ X ,W w^V^^.'^ ^ "^"^ '"° P''™^ la do 
bar bao se tap tning ugUen ciru dac tfnhTa S n ^ W T t ' . ^ ^ ^ - ' ' ? ' " " ' * ^ ' * "!" 
he thong dfc dong phanh khi nen co trang" tarS^u ' ° ' ' ' " " " ' ' ' ^ 
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NGHIEN CU'U-T., 

IPHirOfNGPHAPMdPHONGT^TRUNG 

Ban chat cua phirong phap nay la tinh 
toan ddng luc hpc cua mdi chat cdng tac qua 
cac phan td: cua din ddng he thdng phanh thuy 
Idii (may nen khi, cac bmh chda khi, dudng 
dng din Idii, cac van, cdc xylanh...) thuc hien 
theo cac nguyen tac sau: 

- The tich khi chua trong phln tu duoc 
coi la tap trung tai mot dung tich. Dung tich 
nay cd thS la khdng ddi hoac biSn ddi trong qua 
trinh he thdng lam viec (qua trinh tinh toan). 

- Siic can ddng chuyen ddng cua cac 
piiin td khi duoc ky hieu tap trung bang mot 
tiet Imx cd tiet diSn khdng ddi hoac cd the thay 
ddi. Dac trung sdc c ^ khi ddng qua mdi phdn 
tu la he sd can Idii ddng ̂ . 

Qua mdi p h ^ tu cd can khi ddng phiic 
tap, he sd can khi dpng dupe tinh theo nguyen 
xep chdng cac ̂ n that. 

m^- m2 (3) 

&=Zf, (1) 

Trong dd, lS.y tiet dien tinh toan la tiet 
dien dng dSnj^. He sd can ̂ . cua phan td i trong 
so dd dupe tra theo cac bang tra ciiu khi ddng. 

- Mdi gjidp giua cac phan td gpi la nut, 
tdng luu lupng khi di vao va ra tai thdi dilm 
xet bang 0: 

Z('"«-^)'- Z('"™^)y=0 (2) 

Viec bidu didn phan chia cac diSm nut 
(Nj va N )̂ dd khao sat tinh toan cho mdt mach 
ndi tiSp gdm cac phin tu: May nen khi, dudng 
dng (cd the tich Vj) va binh ngung (cd the tich 
V )̂ dugc the hien tren hinh 1: 

Hinh 1. Khdo sdt mdt mach ndi tiep 

Phuong phap chung de tinh todn cac 
thdng sd trgng thai cua he thdng la tien hanh 
tinh toan ISn lupt tung niit Iheo trinh t̂ r ke tu 
diu vao lan lupt tdi cac mit ke tiep sau. LSy ket 
cpia tinh ap suat cudi cua nut trudc lam ap suat 
d4u vao cho niit sau. 

Phuang phap "Md phdng tap trung" 
tuong ddi don gian, dl thuc Men. Mgc du khdi 
lupng tinh toan Idn nhung cho phep nghien 
curu he thdng phiic tap cd nhung gia thidt sat 
thirc te vdi dp chinh xac cao. 

3. NGHrf:N c u t ; DQNG LlTC HQC DAN 
DONG HE THONG PHANH KHI NEN CO 
TRANG BIABS 

Sir dung phuong phap md phdng tap 
trung, khao sat ddng luc hpc d§n dpng he thdng 
phanh khi nen tren d td bus Mercedra Benz Va-
nue 35 cho. Thi6t ISp he phuong trinh vi phan 
md ta ddng luc hpc din dpng cua he thdng phanh 
thdng qua phuong trinh can bing Ixm lupng va 
ap suAt cua cac ddng khi cac nut mach. 

So dd din ddng he thdng phanh khi nen 
cd ABS dupe su dimg tren d td bus Mercedes 
Benz Vanue thi hien tren hinh 2. "̂  
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s « 

Hinh 2. Ddn dong he thing phanh khi nen co 
ABS: 

1) Van phdn phoi (idng van). 
2) Ca cau phanh cau tmctc: 
3) Van ASS; 
4) ECU; 
5) Binh khi nen; 
6) Or cdu phanh cdu sau; 
y} Van gia l6c; 

3.1. Lira luOTig va biln d6i ap suat khi nen 
vao bau phanh 

Bau phanh la phSn til khi d3ng co dung 
tich thay dai. Qua hinh qua dp cua dong khi 
vao bau phanh gdm 3 giai doan: 

1) Nap khi vao thd tich ban dau V^tuap 
suit p„ toi ap suit p, = p ap suit p too^g ftag 
v4i then dietn thi tich bit diu thay d6i (Mang 
bau phanh bat dau chuySn dong). 

2) Mang biu phanh di chuySn va nap khi 
vao bau phanh (tuong ring voi dich chuyfa cua 
mang bau phanh) vcW ap suit p, tang ttr p dfa 
p„. Ap suit p„ ttrong ung voi vj tri dimg lai cua 
mang bau phanh. 

_3) Tiep ttic nap khi vao biu phanh tir 
ap suat p, den ap suM max (bing ap suit diu 
vio p^, trucmg hgp 6 vi tri cudi cua mang biu 
phanh ma p, > p. thi giai doan HI se khong co 

Thoi gian tj^ khi nap day va t, khi xd 
it CO y ngbia trong thirc ti, khi do th6i gian 
tfing cpng nap diy (xa khi) d6i voi dung tich 
thay dai cM gdm c6 t, +1^ (iing voi qua trinh 
nap) hay t̂  + t̂ j (liag vod xa khi). 

Sir bien doi ap suit a phin II (iing voi 
qua trinh nap) xay ra d8ng thoi voi dich chuySnl 
cua ming biu phanh. Khi dien tich ming bit' 
phanh khang d6i, dung tich thay d3i theo cdng 
thiic:V = V„ + F 

0 y 

V„ - ThS tich ban diu, F - Dien tich mang 
ban phanh, y - Dich chuyfa cua mang bin 

Thay gia tri V vio cong thiic tinh qua 
ttinh nap hoac xa khi d6i vdi biu phanh: 

Phuong ttinh tmh cho ttircmg hpp nap 
kMCP.>P,): 

- 4 ) t - / W . . ^ (4) 

Phuong binh tmh cho tnrong hgp xi khi 
(P,>Po)-

- So dd md phdng ddng khi vao b5u 
phanh: 

^-i'iLjL_ 
D 

V 

r jA i 
L=ff 

Hinh3.Sa dd mo phong ddng khi vdo bau phanli 

- Phuang ttinh luu luong cua biu phanh 
(tai diem nut Y): 

m,-ih^=Q (5) 
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- Phuong trinh ham khi ddng: 

(7) 
Pi 

Trong do: 
p̂  - Ap suat d trudc bau phanh, N/m ;̂ 
pj - Ap suat cua bau phanh, N/m^; 
Vjj - The tich ban diu cua biu phanh, m ;̂ 
Ji - He sd luu lupng cua b^u phanh. 

Trong trudng hpp the tich ban diu cua 
bSu phanh V^ = 0, phuong trinh ham khi d0ng 
nhu sau: 

3.2. Md phdng h€ thdng din d$ng phanh khi 
nen co ABS 

a) Md hinh md phong 

Hinh 5. Thudt todn diiu khien 

c) Xay dung md hinh md phong 

Bai bao tien hanh md phdng tren phln 
mim Madab-Simulink va tien hanh md phdng 
Mli phanh tai van t6c 40 km/h, 50 km/h, 60 km/h: 

ppiflV-^ 

^ ' 
«HDi IHAH V» BANH «E 

"wi 

Hinh 6. Md hinh n 

3.3. Ket qua md phong 

Hinh 4. Sa do md phdng h$ thdng ddn dong diiu 
khiin phanh tren xe Mercedes Benz Vanue 

b) Xay dung thuat toan dilu khien 

Tiln hanh dilu khiSn theo dp trupt banh 
xe d ^ bao cho dp trupt duy tri d 10 - 30% mnh 7. Sybien doi dp sudt bdu phanh khi phanh 
nhu sau: dot ngdt khdng cd ABS tgi vgn toe 40km/h ^ 
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Hinh 8. Sif biin thien dp suit trong hdu phanh truac vd sau khi phanh dot nggt co ABS tai vfn tie 40km/)i 

Hinh 9. Van tdc xe vd van tdc bdnh khi phanh dot nggt c6 ABS tai 40 km/h 

Nh^n xet: 

Khi phanh dot nggt d van t3c 40km/h co 
ABS, ap suit biu phanh bifa thiSn flieo t in sa 
difa kHfa cua ECU-ABS, khi thM gian phanh 
t=l,3s, vin t8c xe giim xudng con khoing 
12km/h duoi gioi han van tec difa khifa thi 
ECU ngimg difa khifa, qua ttinh phanh tto lai 
ttang thii bmh thudng. 

4. KJET LUAN 

Nhu vay, kSt qua mo phong hoin toin 
phu hpp voi su hoat dpng cua dfa dong he 
thong phanh khi nen c6 ttang bi ABS tten 6 
to. Voi phuong phap nay, con cho phep khao 
sat dang lire hpc din dpng cac hS thang khi 
nen khic frSn o to, ciing nhu anh huong cua 
cac thong so ket clu ttong din dgng dfa chit 
lugng lam viSc ciia hS ttieng c6 ttang bi ABS 

gillp cho qua ttinh tinh toan thiSt kS, hoan thiSn 
din dpng difa khifa he thang khi nen nit ngan 
dugc thoi gian, ttSt kiem Mnh phi va dat dp 
chmh xic cfa thifa*:* 
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