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NGHIEN CLPU KHA NANG DAP (>NG COA DAN DONG 
KHi NEN TRONG HE T H O N G PHANH ABS 

THE ABILITY TO MEET OF COMPRESSED AIR IN BRAKE ABS STUDY 

Tran Tr^ng D?t, Nguyin Trong Hoan 
Tnrdng Dai hoe Bach Khoa Ha Ndi 

TOM TAT 

He thong phanh ABS (Anti-lock braking system) dang duac su dung rdt pho bien tren 6 to 

hien nay. No hoat dgng theo nguyen tdc tdng gidm dp sudt lien tuc de duy tri do truat cua cdc bdnh 

xe trong khodng 10 -̂  30%. Tuy nhien, tren cdc 6 to tdi su dung he thong phanh khi nen, tdn so dieu 

khien thuang bi giai hgn do do cham tdc dung cda he thong. Bdi bdo trinh bdy mot so kit qud nghien 

cuu vi khd ndng ddp ung cua ddn dpng khi nen trong he thong phanh ABS, nhdm dua ra cdc gidi 

phdp ndng cao hieu qud hogt dong ciia no. 

Tir khoa: Phanh khi nen, ABS, tan so dieu khien ABS. 

ABSTRACT 

Anti-lock braking system (ABS) is being used in cars commonly nowadays. The operating 

principle of this system is changing air pressure continuously between 10 ̂  30% to maintain the 

tractive contact of the wheels. However in cars that use reused braking system, the control frequency 

often is limited by the latency of the system. This paper describes some research results about the 

ability to meet of compressed air in brake ABS study and then gives solutions to improve efficiency. 

Keywords: Reused braking, ABS, ABS contrvl frequency. 
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l.DATVANDE 

Khd khan ldn nhat tiong viee dieu khien he thdng phanh khi nen ABS ehinh la do tre ciia he 
thdng. Do khi nen cd do tre ldn, nen kha nang dap ung cua he thdng ddn dpng khi nen thudng r4t 
thap. Chinh vi vay, de tai tien hanh nghign curu hd thdng din dgng khi nen, vdi muc dich xac dinh 
tan sd dieu khien ldn nhat ma he thdng cd kha nang dap ting dugc. Ddng thdi, tun cac giai phap dk 
nang cao tan sd dieu khien eua he thdng nham nang cao hieu qua ciia ABS khi nen. 

2. PHirONG PHAP NGHlfeN ClTU 

Phuong phap dugc su dung trong qua trinh nghien cuu la phuang phap md phdng va tinh 
toan ly thuyet. 

BSn phanh 

Van ABS [^LM 

VanABsliJTn 

B3Q phanh 

B^phaoh 

Hinh 1. Sa do vd thong so he thong phanh chdn xe tham khdo 

He thdng phanh cua xe 
tham khao dugc md ta tren hmh 
1, gdm cd hai ddng ddc lap. 

De xay dung he phucmg 
trinh vi phan md ta he thdng, 
nhdm tac gia da su dung phucmg 
phap md phdng vdi cae thdng sd 
dugc coi la tap trung; Thd tieh 
tap trung tai cae dî m niit va tinh 
chat can dugc dat tai cac tidt luu. 
So dd md phdng he thdng phanh 
khi nen dugc thg hien tren hinh 2. Hinh 2. Sa do tinh todn nhanh ddn dong phanh cau trudc 
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H? phuang trinh vi phan mo ta qua trinh tang ap trong cac bau phanh cua cau truoc duac 
viet nhu sau; 

P1-P2 V, dp, 

Bp[ -P2 k dt 
= 0 (1) | i . f i v ' P ™ , A ^ ! ^ - P ! - - n / , v p,A 

B p » » - P i 

^Av-p,A,^LzP^-^3f3v-p,A,?i::P^-^,fyp,A^i^P^-^^ = o (2) 
BP1-P2 BP2 -P3 BP2-P4 k dt 

^ 3 f 3 V p , A ^ ^ - ^ ^ ^ ^ , f 3 v ' p 3 A ^ i ^ = 0 (3) 
BP2-P3 k dt BP3-P5 

^Av•p2A£^-^^-^t /yp,A^i^=o (4) 
BP2-P4 k dt Bp4-pj 

^ 3 f s V P 3 A ^ ^ - ^ ^ - ^ , f y p , A | ^ ^ = 0 (5) 
BP3-P5 k dt Bp5-p, 

^ , f , v • p , A ^ ^ - ^ ^ - ^ , f y p , A ^ ^ ^ = o (6) 
BP4-P6 k dt B p j - p g 

BPs -Vl dt 

p / , v - p . A , ^ ^ ^ - ^ ^ . 0 (8) 
BPe-Ps^ k dt 

Do cac cau duge din ddng ddc lap, nen qua trinh md phdng va tinh toan chung hoan toan 
gidng nhau. He phuong trinh vi phan cho qua trinh xa khi duge xay dung bang phuang phap tuong tu. 

Dd giai cac cac he phuang trinh vi phan tren, tac gia da su dung phan mem matlab-simulink. 

1 0 6 

T3r 
1 

1 so 

5 

5H2 

Chuky T 

Hinh 3. Ddc tinh cua tin hieu dieu khien 
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Tin hieu di6u khiln duge coi la co d^g bac thang (hinh 3), trong do sii dung cac ky hieu 
sau: T la ehu ky, a la thoi gian tang ap. DS dac trung eho cac tmh chit cua tin hi?u dieu khien, tac 
gia su dung eae thong so sau: 

T = —la he so thai gian tang ap; 
T 

- la tan so dieu khien. 

K& qua tinh toan cho qua trinh nap xa luan phien theo tm hieu diSu khiSn dugc thS hien duoi 
dang d6 thi biln thien ap suit trong bau phanh (hinh 4). 

7 r 

6.5 -

6 -

5.5 

Z < 5 

•^ 1 

9 , 2 . 5 -

"* 2 -

: ^^'^ dp suat Ueu ; 

/ • : \ • ip suffi dudi 

0.2 0.4 0.6 O.B 1 1.2 1.4 1.6 1.E 
TUrigian(s) 

2.2 2.4 2.6 2.0 

Hinh 4. Bien thien dp sudt trong bau phanh 

D§c trung ciia dd thi ap suat la cac gid tri ap suit: Ap sudt tren (AST); Ap suat dudi (ASD); 
Ap suat bat dau dieu khien (Ps). 

Cd thi nhan thiy ring, n8u he thdng khdng kip dap umg thi ap sudt tren se giam xudng, con 
ap suat dudi tang len. Su thu hep khoang each giua hai gia tri ap sudt nay ed the lam giam hieu qua 
phanh va hieu qua eiia ABS. 
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3. KET QUA VA THAO LUAN 

3.1. Anh hirong cua t in s6 dilu khiln 

De khao sat anh huong cua tan so dieu khien tai ap suat trong bau phanh, tac gia da giai bai 
toan mo phong voi tan so biln thien tir 1 den 8 Hz, trong do he s6 thoi gian tang ap dugc chpn la T 
= 0.85 va ap suSt t ^ thoi dilm bi t dJu dilu khiln la 7.10' Pa. Kit qua tinh toan duoc thi hien tren 
hinh 5. 

— ^ Ap suil tren 

• " • • • Ap suit dnh 

Tan SO (Hz) 

Hinh 5. Bien thien dp sudt theo tdn so dieu khien 

Cd the de dang nhan thay rang, khi tan sd dieu khien tang ldn, ap suat tren giam va ap suat 
dudi tang. Ap suat tren thap lam giam lue phanh dan den hieu qua phanh giam. Cdn ap suat dudi 
cao se lam tang nguy ea truat let cac banh xe, giam hieu qua cua ABS. 

3.2. Anh hirdrng cua he so thdi gian tang ap 

Dang cua tin hieu dieu khien ciing cd anh hudng ldn den qua trinh bien thien ap 
cae bdu phanh. Tren hmh 6, th8 hien kdt qua khao sat khi thay ddi he sd thdi gian tang ap 
0,95 vdi tan sd dieu khien la v = 4 Hz. 

suat trong 
tii 0,6 ddn 

-p 6 -̂̂  
•• :»* 

— — Ap suit trtn 

• ^ suat dudi 

0.55 0.60 0.65 0.70 0.75 0.80 O.SS 0.90 0.95 1.00 

Hinh 6. B6 thi khdo sdt dnh hu&ng ciia dp sudt theo he so thdi gian tdng dp 
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Ket qua tinh toan tren cho thay, neu de thdi gian tang ap nhd (T nhd) thi ap suat trdn thap do 
khdng du thdi gian de nap khi, vi vay, ap suat dudi cung se thdp. Didu nay se lam giam hieu qua 
phanh. Neu thdi gian tang ap qua ldn thi se dan den hien tugng dp suat dudi rat cao va ABS hi mat 
hieu qua (banh xe trugt let). 

Nhu vay, viec lira chgn mdt each hgp ly he sd thdi gian tang ap se dam bao duge hieu qua 
phanh, ddng thdi phat huy dugc tac dung cua ABS. 

Cac kk qua tinh toan, khao sat tren day eho thdy, vdi he thdng phanh ciia xe tham khao 
nguyen mau thi d tdn sd 4 Hz (hinh 5), ap suat tren chi cdn khoang 6.1 O P̂a, cdn ap suat dirdi lai kha 
eao: Gan 4,5.10^ Pa. Do ap suat trong bau phanh ty le thuan vdi lire phanh tai banh xe, nen khi giam 
ap suat tir 0,7 MPa xudng edn 0,6 MPa (khoang 15%) thi luc phanh giam tuang ung. Neu chap nhan 
muc giam lire phanh khoang 10% thi tdn sd dieu khien ciia ABS chi con khoang ban 3 Hz. Tan s6 
nay la qua thap va se lam mat di tac dung ciia ABS, vi vay, can cd giai phap de nang cao tan sd dieu 
khien cho he thdng. 

3.3. Be xuat cai tien he thdng phanh nham nang cao tan so dieu khî n 

Tren hinh 7 la so dd he thdng phanh cai tien do tae gia de xuat. Giai phap cai thien dugc thuc 
hien d day la giam tdi da chieu dai dudng dng tu binh den bau phanh. Vi vay, cac van ABS eung vdi 
binh khi dugc bd tri ngay canh eac bau phanh. 

ToDg pbanli 

BIU phanh 

BIU phanh 

Hinh 7. Sa do he thong phanh cdi thien 

Ket qua tmh toan khao sat (hinh 8,9) cho thdy dap ung cua he thdng mdi dugc cai thidn dang kk. 
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7.00 

6.00 

: : i 4.00 

^ 3.00 
• ^suatttea 

• apsnatdinH 

Tan so (Hz) 

Hinh 8. Do thi khdo bien thien dp sudt theo tdn so tren he thong phanh cdi tien 

Tren hmh 8, thd hien su bien thien ap sudt trong hku phanh theo tdn sd (tir 1 ddn 10 Hz) vdi 

he sd thai gian tang ap la x = 0.6 cd the thay ring, ap suat tren giam khdng dang ke ngay ea khi tan 

sd dat tdi lOHz va khi do ap suat dudi eiing ehi dat khoang 4,75.10^ Pa. 

E 5 

^ ^ Ap suat tren 

__: ^suatdirdi 

0.35 0.40 0.4S 0.50 0.55 0.60 0.65 0.70 

H« so thai gian tiing ap 

Hinh 9. D6 thi khdo bien thien dp sudt theo x tren h$ thong phanh cdi tien 

Tren hinh 9, md ta bi§n thien ap suat trong cac bau phanh theo he sd thdi gian tang ap. 

Nhu vay, he thdng phanh eai ti6n dap ung tdt ban nhieu so vdi he thdng tren xe tham khao. 

Cu thd do ap suat tren cao va ap suat dudi thap nen tao dugc mdt khoang chenh ap ldn giiip eho he 

thdng phanh ed thd dam bao dong thdi hieu qua phanh va boat ddng cua ABS. 

D6 so sanh dap ung ciia he thdng phanh xe tham khao va he thdng phanh eai tidn, nhdm tac 

gia da tinh toan, khao sat va xay dung dd thi bidn thien ap sudt nhu tren hinh 10 va 11. '̂  
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•* " - ^ v ^ 
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Hinh 10. Anh hudng cua tdn so den dp sudt a che dg toi uu 

Hinh 10, thd hien eac kdt qua tmh todn vdi he so thdi gian tang ap T = 0.8 va tdn sd dieu khiin 

bidn thien tir 1 den 9 Hz. 

"E 

s\ 

su
al

 

^ • 

^ 
^ ' 

^ 
• ^ 

AST xe cAi 
bi£a 

^ ^ ASD xe cii 

^ ~ • gidi hgntrfn 

• ^ ^ • Gidi bm dudi 

0.25 0.30 035 0.40 0.45 0.50 OJS 0.60 0.6S 0.70 0.75 0.80 0.S5 0.90 Oi>5 1 00 

H e so tang ap 

Hinh 11. Anh hudng cua he so thai gian tdng dp den dp sudt a che do loi uu: 

(AST: Ap suat tren; ASD: Ap suat dudi) 

Cdn h-en hinh 11, md ta su bi6n thien ap sudt trong cac bau phanh vdi tdn sd dieu khien la v 
= 6 Hz va he sd thdi gian tang ap tii 0,4 den 0,65. 

4. KET L U ^ 

De nang cao hieu qua ciia he thdng phanh khi nen ed trang hi ABS thi can phai xay d\mg 
dugc so dd he thdng hgp ly de giam tdi da do eham tae dung ciia dan ddng khi nen, ddng thdi xac 
dinh dugc cac thdng sd di8u khien hgp ly. K6t qua nghien ciiru trinh bay tren day, cho thay hg thdng 
phanh cai bien cho phep nang cao gap doi tan sd dieu khien so vdi he thdng phanh cua xe tham khao. 
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