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 NGHIEN c(Pu KHA NANG DAP (’'NG CUA DAN BDONG
KHi NEN TRONG HE THONG PHANH ABS

THE ABILITY TO MEET OF COMPRESSED AIR IN BRAKE ABS STUDY

Trin Trong Pat, NguyZn Trong Hoan
Trudng Dai hoc Bich Khoa Ha Ngi

TOM TAT

HE thing phanh ABS (Anfi-Iock braking system) dang dwoc st dung rdt phé bién trén 6 16
hién nay. N6 hoat déng theo nguyén tdc rang giam dp sudt lién tuc dé duy wi dp truot cia che banh
xe trong khodng 10~ 30%. Tuy rhién, trén cde 6 40 tdi st dung hé thiéing phanh khi nén, tdn sé diéu
khién thuémg bi giéi han do dp chim tde dung ctia hé thong. Bai bdo trink bay mit s6 két qua nghién
cthu vé khd ndng ddp img ctia ddn dpng khi nén trong hé thong phanh ABS, nham dua ra cdc gidi

phdp ning cao hiéu qud hoat dong ciia no.

Tir khéa: Phanh khi nén, ABS, tdn 56 diéu khién 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 4 compressed air in brake ABS study and then gives solutions to improve efficiency.

Keywords: Reused braking, ABS, ABS control frequency.
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1.DAT VAN BE

Kh khian 16n nhét trong viéc diéu khién hé théng phanh khi nén ABS chinh a d9 tr€ ciia he
lh(mg Do khif nén ¢d d6 tré  16m, nén kha ning dap tmg clia hé théng dén ddng khi nén thuomg rit
thap ‘Chinh vi véy, d8 tai tién hanh nghién ciru hé théng din dong khi nén, véi muc dich xdc dinh
thn sb dleu khlen lon nhit ma hg thong 6 kha ning dap tmg ducc. Déng thoi, im cac giai phip dé
néng cao thn sb didu khién cia hé théng nhim nang cao higu qué cua ABS khi nén.

2. PHUONG PHAP NGHIEN CU'U

Phuong phap duge sit dung trong qué trinh nghién cir 14 phuong phap mé phong va tink
toan ly thuyet.

Téng phanh
Bév phanh

Béu phank
Hink 1. So 33 va thong sé hé théng phank chin xe tham khéo

Hé¢ théng phanh ciia xe
tham Kbéo duge mé ta trén hinh =
1, gbm cd hai déng ddc lap. van \;T—S,L

ABS /|
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trinh vi phin mé tA hé théng, N 2 .
nhdm téc gia di $ir dung phuong Binh . " = “
phip mé phong véi cac théng s6 E
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tp trung tai céc diém nit vi tinh " N

chét can duge d5t taj cac tiét hu,
So db mé phong hé théng phanh
khi nén dwoc thé hién trén hinh 2. Hink 2. So d3 tink toan nhénh ddn dong phanh cdu trudc
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H¢ phuong trinh vi phan mé ta qué trinh ting ap trong cic biu phanh cta cu tnrde duge
viét nhu sau:
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Bpg - ps. k de

Do cice chu duye din dong doc 14p, nén qué trinh md phong va tinh todn ching hodn toan
giong nhau, Hé phuong trinh vi phan cho qué trinh xa khi duoc xay dimg bang phirong phap tuong tu.

Dé giai céc cac hé phuong trinh vi phin trén, tac gid d3 sir dung phin mém matlab-simulink.

15
Tén s6 5Hz

a Chuky T

Hinh 3. Bc tinh ciia tin hidu diéy hién &
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Tin hiéu diéu khién dugc coi 12 ¢é dang bic thang (hinh 3), trong 36 sit dung cic ky hiéu
san: T 14 chu ky, a I3 théd gian ting 4p. P djc tung cho céc tinh cht cia tin higu dicu khién, tac
gia sir dung céc thong sb sau:

a z

T = —1a hé s6 thini gian ting 4p;
T

L = — la thn 56 didu khién.

Két qua tinh todn cho qua trinh nap x4 ludin phién theo tin hiéu diéu khién duge thé hign dwdi
dang 4 thi bién thién 4p sudt trong biu phank (hinh 4).

@ -
oot B~

Ap suit (x10° N/m?)

I A s 1 i L i i L i I i A i i
0 02 04 D& 08 1 12 14 16 t8 2 322 24 26 28 9§
Thin gian (5}

Hinh 4. Bién thién dp sudt trong biu phank

Dic trung cita 45 thi ap suét 14 céc gid tri ap suAt: Ap sudt trén (AST); Ap sudt dudi (ASD);
Ap sudt bit dAu diéu khidn (Ps).

Co thé nhan théy ring, néu hé théng Kkhéng kip dép (meg thi ap suit trén s& giam xuéng, cdn
ap suét dudi ting lén. Su thu hep khoéng cach giita hai gia tri 4p suit ndy co thé 1am giam hién qua
phanh va hiéu qué cia ABS,
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3.KET QUA VA THAO LUAN
3.1. Anh huéng cia tAn 58 didu khién

Pé khao sat anh hu'o‘ug ciia tn sé didu khién toi ap suit trong béu phanh, tic gia di giai bai
todn md phong voi thn 56 bién thién tir 1 dén 8 Hz, trong dé hé s6 théi gian ting ap dugc chon lat

=0.85 va 4p sudt tai thoi diém bt ddu didu khién 1a 7.10° Pa. Két qua tinh toan dugc thé hién trén
hinh 5.

Ap suflt (x10*N/m?)

0 1] 2 3 4 5 6 7 8 9
Tén 56 (Hz)

Hinh 5. Bién thién dp sudt theo tdn 56 diéu khién
C6 thé dé dang nhin thiy ring, khi tin 56 didu khién ting 1én, 4p sudt trén giam va ap sudt
duéi tng. Ap sudt trén thap lam giam lyc phanh dén dén hiéu qua phanh gidm. Con 4p suat dudi
cao s& lam ting nguy co truet 18t cac banh xe, gidm hifu qua ¢ua ABS.

3.2. Anh hurémg ciia h@ s théi gian tang 4p
Dang ¢ta tin higu didu khién ciing c6 anh huémg lén dén qua trinh bién thién &p sudt trong

céc biu phanh. Trén hinh 6, thé hién két qua khao sat khi thay d5i hé sd thoi gian tang ap tir 0,6 dén
0,95 véi tan s6 diéu khién la v =4 Hz.

8
7 -
l"

'E 1] ’:
z°® -
£, - .
: P - = ip subtun
- 3 sven op sudt dudi
a2
K S

1

]

055 060 065 070 075 0.80 0.85 030 095 1.00

Hink 6. D6 thi kkdo sdt dnh hudng ciia dp suit theo hé 5 thoi gian téng dp &
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Két qué tinh toén trén cho thiy, néu dé thii gian ting 4p nhd (r nho) thi ap sult trén thip do
khéng dit thdi gian dé nap khi, vi vay, 4p suft dudi ciing 8 thip. Pidu nay s& lam gidm hiéu qua
phanh. Néu thoi gian ting &p qua 16n thi s€ din dén hign twong dp suit dudi rit cao va ABS bi mit
higu qué (banh xe truet 1&t).

Nhir vy, viéc Iwa chon mét c4ch hop 1y hé sb thii gian tang 4p s& dam bao dugce hicu qui
phanh, ddng thi phéat huy durge tic dung ciia ABS.

Chc két qua tinh tosn, khio sit trén day cho thy, v6i hé théng phanh cila xe tham khio
nguyén méu thi & tin sé 4 Hz (hinh 5), 4p sudt trén chi con khoang 6.10°Pa, con ap suit dudi tai kha
ca0: Géin 4,5.10° Pa. Do 4p suét trong biu phanh ty 1¢ thuén véi luc phanh tai banh xe, nén khi giim
4p sudit tir 0,7 MPa xudng can 0,6 MPa (khoang 15%) thi Iyc phanh giam twong img. Néu chip nhan
mite gidm lyc phanh khoang 10% thi tin sb diéu khién cia ABS chi con khoang hon 3 Hz. Tén sé
nay 1 qua thip va s& lam mét di tc dyng ciia ABS, vi vay, cin c6 gidi phap dé ndng cao tin s didu
khién cho hé théng.

3.3. D& xuiit edi tién hé théng phanh nhim néng cao tin sb didu khién
Trén hinh 7 I3 so @b hé théng phanh céi tién do tdc gia dé xudt. Giai phap cai thién dirge thue

hién & d4y 13 gidm t6i da chidu dai dudmg bng tir binh dén béu phanh. Vi vy, céc van ABS ciing voi
binh khi duge b tri ngay canh céc biu phanh.

Tdag phanh

Bhu phach

090a

Biu phanh

Hink 7. So d5 hé thng phanh cdi thién

Két qua tinh toan khao sét (hinh 8, 9) cho thiy dép tmg ciia hé théng méi dugc cii thign ding ké.
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Tan 36 (Hz)
Hinh 8. D4 thi khdo bién thién ap sudt theo tdn sé trén hé thing phanh céi tién

Trén hinh 8, thé hién sy bién (hién ap suft trong bau phanh theo tin s6 (tir 1 dén 10 He) véi
hé s8 thiri gian ting ap 1a T= 0.6 ci thé thay ring, 4p sudl trén gidm khong déng ké ngay oa khi tin
sb dat téi 10 Hz va khi d6 4p suit dudi cling chi dat khodng 4,75.10° Pa.
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Hé 53 thii gian thng 4p

Hinh 9. DG thi khdo bién thién dp sudt theo t trén hé thong phanh cdi tién
Trén hinh 9, m6 ti bién thién ép suft trong cac biu phanh theo hé s6 thai gian ting ap.

Nhu vy, hé théng phanh cai tién dap tmg t6t hon nhiéu so véi hé thong trén xe tham khao.
Cu thé, do éip suit trén cac va ap suht duéi thip nén tao dwoc mt khoang chénh ép 1ém gitip cho hé
théng phanh co thé dam bao ddng thiri higu qué phanh va hogt dong cla ARS.

Pé so sanh dap img cua hé thing phanh xe tham khao v hé thdng phanh cai tién, nhom tac
gia d3 tinh toan, khao sat va xdy dung dd thi bién thign &p sudt nhy trén hinh 10 va 11.
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Ap sult (x10'N/m?)
B mmemen e
I

Hink 10. Ank huong cva tdn 56 dén dp sudt 6 ché d5 16i wu

Hinh 10, thé hién chc két qua tinh ton v6i hé s6 thoi gian ting 4p 1= 0.8 vA thn sb didu khién
bién thién tir 1 dén 9 Hz.
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Hé s6 tang ap
Hink 1], Ank huomg cia hé s6 thoi gian ting ip dén dp sudt & ché 8 16i1u:
(AST: Ap sudt trén; ASD: Ap sudt dusi)

Con trén hinh 11, m6 td sw bién thién 4p suit trong cac biu phanh véi tin s6 diéu khién 13 v
= 6 Hz v hé sb thoi gian ting ap ti 0.4 dén 0,65.

4. KET LUAN

Be néng cao higu qua cia hé thong phanh khi nén ¢o traung | bi ABS thi cin phii xay dl,mg
duoc so dd hé théng hop Ly dé gidm o1 da db chdm tac dung cha din ddng khi nén, dong thoi xdc
dinh duge cde thong s3 didu khién hop ly. K&t qua nghién ciru trinh bay trén ddy, cho théy h¢ thong
phanh cai bién cho phép ning cao ghp déi tin s6 diéu khién so véi hé thong phanh cia xe tham khao.
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