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LOI GIOI THIEU

Gi4o trinh chuyén dé tét nghiép 2 dugc bién soan nham phuC‘Vu giang day VfSl la tai liéu
hoc tap cho sinh vién nganh Céng nghé ky thuat 6 t6, hoc phan Chuyén dé tot nghiép 2.

Gido trinh duoc bién soan gom 6 bai. Mdi bai hoc ¢ng véi mot hé théng an toan va tién
nghi dugc trang bi trén 6 to.

Téc gia giri 10i cam on chan thanh dén tap thé giang vién Khoa Cong nghé 6 td vi su hd
tro nhiét tinh trong qua trinh bién soan.

Tac gia
1. Tran Hong Tinh



GIAO TRINH MO PUN
Tén mé dun: Chuyén dé tét nghiép 2
Ma mo dun:
Vi tri, tinh chit, ¥ nghia va vai tré cia mén hoc/mé dun:
- Vi tri: Mé dun dugc bd tri cho hoc Vjén hoc sau khi d3 hoan tit cic md dun chuyén
nganh va hoc song song véi Khoéa luan tot nghiép.
- Tinh chat: M6 dun hoc phan tét nghiép tu chon.
- Y nghia va vai trd ctia mé dun: mé dun cung cip kién thire cho nguc‘ri‘h(_)c‘vé cac cong
nghé méi an toan duoc trang bi trén 6 td ngay nay nham dap ung yéu cau vé an toan va
tién nghi ngay cang cao.
Muc tiéu ciia mé dun:
- Kién thuc:
+ Trinh bay duqq cac qua trinh diéu khién ABS, ESP, TRC,IEPS, SRS, Tre;o dién tu.
+ M0 ta dugc cau tao, nguyén ly lam viéc cua céc chi tiet trong hé thong ABS, ESP,
TRC, EPS, SRS, Tre(? dién tr . . i
+ Phén tich duoc moi quan hé gitra cac tin hiéu dau vao va cac tin hiéu dieu khién hé
thong ABS, ESP, TRC, EPS, SRS, Treo dién tir.
- K§ néang:
+ Trinh bay dwoc céc chi tiét cua cac hé thong ABS, ESP, TRC, EPS, SRS, Treo dién tir
trén so do va trén thuc té.
+ M6 ta duoc cac ma 13i xuat hién khi c6 hu hong trong hé théng.
- Nang luc tu chu va tr,élch nhiém:
+ Reén luyén y thirc chap hanh néi quy noi lam viéc, an toan lao dong khi lam viéc.
+ Hinh thanh k¥ nang tu hoc va lam viéc nhém.



Bai 1: Hé théng phanh ABS

BAI 1: HE THONG PHANH ABS

With ABS

Braking Point
Without ABS

Hinh 1.1: H¢ théng phanh ABS

Xe khdng ¢ ABS sé bj mat I (hinh tréi) trong khi xe c6 ABS van gii duwgc hudng di
theo y muon. Tuy nhién, ABS khong lam hg tai xe dieu nay ma hoan toan phu thuge ky
nang cua nguoi diéu khién. ABS chi la cong cu tro giup.

Gidi thiéu:

- O td hién nay ngay cang tro thanh phuong tién pho bién d6i voi nguoi dan. Trang bi an
toan cho 6 t6 ngay nay tro thanh yéu cau bat budce doi véi cac dong xe cua céc hang.

- Nhiam ngin can sy trugt cua banh xe trong qua trinh phanh, cac nha san Xuit 6 to da
trang bi hé thong phanh chong b6 cung ( phanh ABS( Anti - lock Braking System)).

- Hé thong phanh ABS dugc phat minh béi Hang Robert Bosch GmbH va dugc trang bi
chinh thirc trén 6 t6 Mercedes ndm 1978 véi hé thong phanh ABS dién. Va ngay nay h¢
thong phanh ABS da trg thanh trang bi mang tinh bat budc hau hét trén cac dong xe 6 td
thuong mai.

Muc tiéu:

- Trinh bay dugc Iy thuyét vé kha ning truot ctia banh xe khi phanh.

- Trinh bay dugc céc qua trinh dicu khién ABS.

- M0 ta duoc cau tao, nguyén ly lam viéc cuia cac chi tiét trong hé théng ABS

- Phan tich dugc méi quan hé giita cac tin hiéu dau vao va céc tin hiéu diéu khién h¢

théng ABS. ’
- Van dung kién thirc vao thuc hanh.

Noi dung chinh:

1.1.  Su b6 ctring banh xe va kha ning 6n dinh huéng cua o to

- Trong qué trinh di chuyén cua 6 t6, hé thong phanh duoc nguoi diéu khién st dung lién
tuc nham giam toc d6 cua xe theo mong muon. Tuy nhién trong qua trinh phanh, doi luc

trong qua trinh phanh do nguoi tai x¢é an manh ban dap phanh c6 thé gay ra hién tugng
truot Iet banh xe khi phanh( phanh bi hdm cung).

KHOA CONG NGHE O TO 1
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Bai 1: Hé théng phanh ABS

- Khi banh xe bi b6 cing dan dén viéc dan hudng cua banh xe dan hudng khong co diéu
d6 1am mat tinh 6n dinh ctua phuong tién khi phwong tién di chuyén. Sy mat 6n dinh nay
gay ra nguy hiém cho nguai lai.

- Pé d¢am bao tinh 6n dinh cua phuong tién trong qué trinh phanh, banh xe dan huéng van
phai duoc diéu khién din huéng va dam bao tinh dan hudng cua xe.

1.2.  Co sé ly thuyét vé chdng hdm cang banh xe khi phanh

- D6 bam giita banh xe véi mat duong duoc dic trung bai hé sé bam. Tuy theo chiéu caa
phan luc mat duong téu; dung Ién banh xe ma hé s6 bam cé tén goi khac nhau. Néu xét
kha nang bam theo chiéu doc ( khi dudi banh xe chi ¢6 phan luc doc: luc kéo hoac luc
Fkmax

phanh) thi hé sé bam duoc goi 1a hé sb bam doc ¢x = o

Voi:
Frmax: Luc kéo tiép tuyén cuc dao giira banh xe va mit duong
Go: Tai trong thang dung tac dung 1€n banh xe( dugc goi la trong lwgng bam)
Néu Xet kha nang bam theo chiéu ngang ( khi duéi banh xe chi cé phan lyc ngang Yb), thi
hé s6 bam duoc goi 1a hé s6 bam ngang ¢y va dugc dinh nghia nhu sau:
— Ybmax
Gb

O day : Yomax: Phan luc ngang cuc dai cua mit duong tac dung 1én banh xe
Truong hop tong quat: dudi banh xe chiu tac dung cua luc tong hop cuaa luc doc Xp va
phan luc ngang Yo, thi xét kha nang bam theo chiéu cua véc to luc Q=+vXb2 +Yb 2 Ia
hop luc caa Xb va Yb. Luc nay hé sé bam goi 1a hé s bam tong quat ¢t va duoc dinh
nghia:

Q max
Ptg = Gh
V&i Qmax la gid tri cuc dai cua luc Q
Thong thuong, ching ta thudng xuyén st dung hé sé bam @x nén né con cé thé duoc ky
hi¢u don gian 1a ¢
- Hé s bam ¢ giita banh xe chi dong vai mat duong trudc hét phu thude vao vat liéu 1am
duong, nguyén liéu ché tao 16p, tinh trang mat duong, két cdu caa hoa 16p, tai trong tac
dung 1én banh xe, ap suét 16p. ..
- Luc bam: tir dinh nghia ching ta c6 thé xac dinh duoc lyc kéo tiép tuyén cuc dai phat
sinh theo diéu kién bam gitta banh xe chu dong va mit duong nhu sau:
Fkmax = (Px-Gb
Néu goi Zp 1a phan lyc thang dung tir mat duong tac dung 1én banh xe thi:
Zy=Gp
Tur @6 luc bam doc Fyx dugc cac dinh nhu sau:
F(px Qx. Zp
Pé tranh cho banh xe chii dong bi trugt quay thi lyc kéo tiép tuyén cuc dai & banh xe phai
nhé hon hodc bang lec bam doc gitra banh xe véi mat duong:
kaax < F(px
Néu banh xe dang phanh, dé banh xe khong bi trugt Iét thi lyc phanh cuc dai ¢ banh xe
d6 phai nho hon hoic bang luc bam doc:
Fpmax < F(px
V&i Fpmax 12 lec phanh cuc dai.

KHOA CONG NGHE O TO 2



Bai 1: Hé théng phanh ABS

Khi dudi banh xe c6 phan lyc ngang tac dung thi kha ning bam theo chiéu ngang duoc
the hién qua lyc bam ngang Foy:

Foy = @y.Zb VGi @y 12 hé s6 bam ngang

Ybmax = Fq)y

Trong truong hop téng quat, khi dudi banh xe c6 tac dung dong thoi ca phan luc doc Xp
va phan lyc ngang Yy thi kha niang bam theo chiéu doc cia vec to hop luc Q duoc thé
hién qua lyc bam tong quét Fot:

F(pt: Otq .Zb . , ,

- Nhu vay dé tranh cho banh xe c6 hién tuong truot 1€t trén duong, dam bam tinh 6n dinh
cuiia banh xe dan huéng trong qué trinh phanh doi hoi Fpmax < Fox

1.3.  Hé thdng chéng bo cang banh xe khi phanh ABS

1.3.1. Muyc tiéu va hiéu qua cua hé théng phanh ABS

1.3.1.1. Muc tiéu cua hé théng phanh ABS

- T yéu cau dam bao tinh 6n dinh cua banh xe dan hudng trong qué trinh phanh, hé
thong phanh ABS d3 duoc nghién ciru, phét trién va sir dung trén 6 to.

1.3.1.2. Hiéu qua cua hé thong ABS

- Heé théng phanh ABS c6 nhiém vu diéu khién qua trinh phanh tranh cho banh xe khdng
bi hdm cimg( truot 1&t) trén duong nho d6 dam bao sy 6n dinh hudng cua xe khi phanh.

- Hé thdng diéu khién cua phanh ABS c6 nhiém vuy duy tri d6 truot ciia banh xe trong qua
trinh phanh nam trong gigi han 12 0.17 dén 0.3. P6 1a ving lam viéc tét nhat caa xe trong
qua trinh phanh.

- Hé thong phanh ABS gilp giam quang duong phanh, nang cao hiéu qua phanh;

- Nang cao tinh an toan chuyén dong cia xe khi phanh, tiang tinh kinh ké cia xe( giam
thiéu va cham).

1.3.2. Qua trinh diéu khién caa ABS

1.3.2.1. Nguyén ly diéu khién cia ABS

- Hé thdng phanh ABS ngay nay két hop véi hé théng EBD, BAS lam ting tinh an toan
cho xe khi phanh, dong thoi tré thanh trang bi an toan trén hau hét cac xe 6 td ngay nay.
Hé thdng phanh ABS gom 3 cum chi tiét

Cum tin hiu dau Bo diéu khién: Cum chép hanh:
vao: ECU ABS Bo chap hanh
Céc tin hiéu cam phanh ABs

bién nhu cam bién
toc do quay cua
banh xe...

- Cum tin hiéu dau vao: cung cap tin hiéu dau vao dén bo chap hanh, vi du cam bién téc
d6 s6 vong quay cua banh xe dé xac nhan téc d6 goc cua banh xe. Néu toc do gdc cua
banh xe giam thi cam bién s& bao tdc s6 vong quay giam vé hop.

- ECU ABS nhan tin hiéu tir cam bién téc do quay caa banh xe, xtr ly tin hiéu diéu khién
bo chap hanh phanh ABS.

- Bo chap hanh phanh ABS: nhan tin hiéu tir ECU ABS, thuc hién Iénh theo yéu cau cua
ECU ABS.

1.3.2.2. Tin hiéu diéu khién ABS

KHOA CONG NGHE O TO 3



Bai 1: Hé théng phanh ABS

Brake fluid level )
Warning switch Sitop light switch

\1%4
u chusor ||

Slcld Control

Speed mater )
ABS warning lght

Speed
SENsors

“f{%“@

Brake system warning

(—JE oLCa light

Combination meter

=

Hinh 1.2: So' d6 hé théng phanh ABS

Voi:

Speed sensors: cac cam bién tc do tai banh xe( cam toc d6 quay cua banh xe);
DLC3: giac chan doan;

Brake fluid level warning switch: Cam bién mic dau phanh
Stop light switch: c¢ong tic dén bao phanh

Brake actuator: Bo chap hanh phanh

Skid control ECU: B6 diéu khién chong trugt

Combination meter: Cum dong hd taplo

Speed meter: dong ho tc do

ABS warning light: Bén canh bdo ABS

Brake system warning light: dén bao phanh

Vi tri ciia cac cum chi tiét trén xe

4.Cembination meter
{Built-in waming light} .= o
3. Zpeed sensor

&.Deceleration sensor \ - -

1.5kid Control ECU

2.Brake actuator

3. Speed sensor

Hinh 1.3: So' do bé tri cac hé thong ABS trén xe
Cau truc cuaa cam bien toc do

KHOA CONG NGHE O TO



Bai 1: Hé théng phanh ABS

Cam bién téc dd Cam bién téc do [
\msm ) \x\gbénh xe tredc & banh xe sau

Front whee! speed sensor

B0 tri & truyén Iwc chinh

Speed sensor

\‘»}_@,p“’ ‘:\

&N
S50 N

34;_\/ c/

Sensor rotor
|differential ring gear)

Hinh 1.4: Vi tri cam bién téc dg
- Cam bién toc do dung trén banh cua hé thong phanh ABS ¢ 2 loai: loai dién tir va loai
diode
1.3.2.3. Qua trinh diéu khién ABS
1.3.2.3.1 Hé thong ABS chua hoat dong
- So @6 nguyén ly

Master Cylinder

Pressure e
Reduction . Rear Left Wheel

Valve

Hinh 1.5: So do hoat dgng hé thong phanh ABS khi chwa hoat déng
- Hoat dong:
+ Khi ngudi diéu khién xe an ban dap phanh ltc nay ap luc dau tir xi lanh phanh chinh
duoc dwa dén céc xi lanh phanh banh xe. Qué trinh phanh dién ra.
+ Hai van git va giam ap( holding valve and reduction valve) ¢ trang thai OFF.
1.3.2.3.2 Trang thai binh thudng, phanh ABS hoat dong & ché do gitr
- So dd nguyén ly:

KHOA CONG NGHE O TO



Bai 1: Hé théng phanh ABS

No. 1
Check Valve

Pressure
Holding
Valve —

29 Check Valve

Master Cylinder
Pump

:"f‘"f‘ 500 No. 3 Rear Left Wheel
Valve ®oo Check Valve
—H

Reservoir

Hinh 1.6: So do hoat dgng h¢é thang phanh ABS khi ¢ ché dé gii

- Hoat dong: Khi ap luc dél{ phanh do xi lanh phanh chinh tang lén, tbc d6 banh xe giam.
ECU ABS luc nay dicu khién hoat dong cua b chap hanh bang cach diéu khién van gitr
ap dong.

1.3.2.3.3 Trang thai binh thuong, phanh ABS hoat dong ¢ ché do giam
- So do nguyén ly

No. 1
Check Valve

Pressure
Holding
Valve

Master Cylinder

Ereseure P 9 No. 3 Rear Left Wheel

valve ___ || Check Valve

Hinh 1.7: So d6 hoat dgng hé thong phanh ABS khi chwa hoat déng

- Hoat dong: Khi cam bién toc do banh xe bao toc do tai banh xe bang 0, bat dau c6 hién
tuong truot Iet. ECU ABS dicu khién van tir giam ap hoat dong dé xa ap tu xi lanh phanh
banh xe ve thung chwra( reservoir).

1.3.3. Cac phuong phap diéu khién cua ABS

1.3.3.1. Biéu khién theo ngudng truot

- Piéu khién theo ngudng trugt thap (slow mode): Vi du: khi cac banh xe trai va phai
chay trén cac phan duong ¢ hé sé bam khac nhau. ECU chon thoi diém bét d¢au bi ham
ctng cua banh xe c6 kha ning bam thap, dé diéu khién &p suat phanh chung cho ca cau
xe. LUc nay, luc phanh & cac banh xe la bang nhau, bang chinh gia tri lyc phanh cyc dai
cuaa banh xe c6 hé s6 bam thap. Banh xe bén phan dudng c6 hé sé bam cao van con nam
trong ving 6n dinh caa dudng dic tinh truot va lyc phanh chua dat cuc dai. Vi vay, céach
nay cho tinh 6n dinh cao, nhung hiéu qua phanh thap vi lyc phanh nho.

- Piéu khién theo ngudng truot cao (high mode): ECU chon thoi diém banh xe ¢ kha

KHOA CONG NGHE O TO 6



Bai 1: Hé théng phanh ABS

nang bam cao bj hdm cing dé diéu khién chung cho ca cau xe. Trudc do, banh xe & phan
duong c6 hé sé bam thap da bi hdm cting khi phanh. Cach nay cho hiéu qua phanh cao vi
tan dung hét kha nang bam ciia cac banh xe, nhung tinh 6n dinh kém.

1.3.3.2. biéu khién doc lap hay phu thudc

- Trong loai diéu khién doc lap, banh xe nao dat téi ngudng truot, tic bit dau c6 xu
huéng bi b6 ctng thi didu khién riéng banh do.

- Trong loai diéu khién phu thudc, ABS diéu khién ap suat phanh chung cho hai banh xe
trén mot cau hay ca xe theo mot tin hiéu chung, cd thé theo ngudng truot thip hay
ngudng truot cao.

1.3.3.3. Biéu khién theo kénh

- Loai 1 kénh: Hai banh sau dugc diéu khién chung (c6 & ABS thé hé dau, chi trang bi
ABS cho hai banh sau vi dé bj hdm ctng hon hai banh truéc khi phanh).

- Loai 2 kénh: M6t kénh diéu khién chung cho hai banh xe truéc, mot kénh didu khién
chung cho hai banh xe sau. Hoic mét kénh diéu khién cho hai banh chéo nhau.

- Loai 3 kénh: Hai kénh diéu khién doc lap cho hai banh truéc, kénh con lai diéu khién
chung cho hai banh sau.

- Loai 4 kénh: Bén kénh diéu khién riéng r& cho 4 banh.

Hién nay loai ABS diéu khién theo 3 va 4 kénh duoc st dung rong rdi. Uu va nhuogc diém
cua tirng loai dugc thé hién qua cac phuong an bé tri sau.

1.3.4. Cau tao va nguyeén ly lam viéc.

1.3.4.1. Cac cam bién tin hleu dau vao

8rake warning ligh
_.{ }—-.- 1 |
g S

e - Dome fuse
Brake fluid level | jl | g/ Parking brake :

warning switch | 2 | | 2 | switch

STOP fuse

Ignition switch ABS warning light 3 ston iight
] GAUGE fuse ~ 9 oK J Swnﬁ‘c g
e W I 7]

y P ¢ 1G I S
§ FL AM'  —— _iﬁ Tuse| D Service connector ? ME
ABS actuator AF speed

Yy ABS control relay |

: FL ABS i Motor relay ————1 | i
e et a«)"‘*v:—r—
|

sensor J—}“‘J Light
LF speed ‘[ faitur

— ot sensor senso
L ALT
§ - —_—— ! RR speed Stop
-"‘;L‘-rﬁ—v{’ U =, light
sensor El

: } | @ forote
! — TW‘-:,‘-—- LA speed i light)
| r"""“"o" F | g

| R sensor
| ! Solencid

' | =,
§ FL MAIN ey TC | Check
¥ TS | connector
L?__ Deceleration

sensor (4WD)|
o

T —
It
I

Hinh 1.8: So' d6 mach dién h¢ thang phanh ABS
Voi:
- Brake master cylinder: xi lanh phanh chinh
- Pressure sensor: Cam bién &p suat
- Brake assist switching valve: Cong tac phanh khan cap
- Holding valve: van gitr
- Pump: bom dau phanh caia b phanh ABS
- Reservoir: Binh chira
- Recduction valve: van giam ap
- Speed sensor: cam bién téc d¢ tai banh xe
- Deceleration sensor: Cam bién giam téc

KHOA CONG NGHE O TO 7



Bai 1: Hé théng phanh ABS

- Skid Control ECU: ECU diéu khién chéng truot

- Front left: phia trudc bén trai, rear right: phia sau bén phai, rear left: phia sau bén trai,
Front right: phia trudc bén phai

1.3.4.2. Hop diéu khién dién tir (ECU)

Chtrc ning cua hop diéu khién ABS (ABS Control Module):

« Nhan biét thong tin vé tdc d6 goc cac banh xe, tir d6 tinh toan ra tbc do banh xe
va su tang giam tdc cua nod, xac dinh tdc do xe, tbe dd chuan cua banh xe va
ngudng trugt dé nhan biét nguy co bi hdm cting cia banh xe.

« Cung cap tin hiéu diéu khién dén bd chap hanh thay lec

« Thuc hién ché @6 kiém tra, chan doan, luu giit ma code hu hong va ché do an toan.

ABS control |

rodule drum brakes \

A?Spump / \\// / o LU :\

brake warning
light

master
__cylinder) 4

ABS differential
sensor
brake pedal

disc brakes

Hinh 1.9: So' d6 hép ECU h¢ thong phanh ABS

- Co ché hoat dong cua hop ECU ABS diéu khién qua trinh phanh chdong bé cing
Hop diéu khién ECU

—
Xir Iy Logic Chan dodn
tin hiéu diéu khién Al} toz;p
- Bao lo1

Tac dong cua
ap suat dau

1- Cam bién
2-Xylanh banh xe
3- Ap suat dau phanh

Hinh 1.10: So dé nguyén ly hoat dgng phanh ABS
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Bai 1: Hé théng phanh ABS

Tin hiéu tac dong

3
Tin hiéu diéu khién
/ 1- Bd chap hanh thiy luc
’ x \ o, \. _ ’
Péi tuong didu khidn 5 2= Xybuilzchinh

3 — Xylanh banh xe
S 4 - Hop ECU ABS
Nhan t6 anh huong 5 — Cam bién t&¢ 45 bénh xe

Hinh 1.11: Hoat dgng phanh ABS

Bang tin hiéu diéu khién dén cac van tu caua bo chap hanh ABS

ECU
w PKB BATY
IG STP 2
ABS actuator pump mctor MR
FR+ ¢
N FR-
To motor relay MT FSS
FL+
: Front Rear
5 Mode " 7 ]
TOSQINIG R S SFR aRee SFR |SFRS| SFL |SFLS| SRR | SRL
AF main solenoid — SFL RR- ERapid Off | Off ’ Off | Off
T RSS Increase : - Off | Off
LF main solenoid — ? SRR AL+ Slow| Off | On | Off | On
—l s T Rapid| on | O | On | Off .
RE A so|en01d/ s Raduction!ﬁ : ‘ - On I Cn
. . i | . : |
LR main solenoid SFRS Slow| On | On | On | On | |
RE sub-solenoid ' SFLS Normal Braking | Off | Off | Off | ot | off | Off
— SR |

—

LF sub-solenoid

Hinh 1.12: Bang treng thai hoat déng ciia bé chdp hanh ABS
Vai:
- Motor relay: ro le diéu khién motor
- Solenoid relay: ro le diéu khién van tir
- RF main solenoid:Van tir chinh diéu khién duong dau dén banh xe trudc bén phai
- LF main solenoid:Van tir chinh diéu khién duong dau dén banh xe truéc bén trai
- RR main solenoid:Van tir chinh diéu khién duong dau dén banh xe sau bén phai
- LR main solenoid:Van tir chinh diéu khién duong dau dén banh xe sau bén trai
- RF sub - solenoid:Van tir thir cip diéu khién duong dau dén banh xe trudc bén phai
- LF sub - solenoid:Van tir thir cip diéu khién duong dau dén banh xe trudc bén trai
Nguyén ly diéu khién qua trinh hoat dong phanh ABS
Giai doan A
- ECU dit van dién 3 ¢ ché do giam &p theo mic do giam tdc cua cac banh xe,vi vay
giam &p suat dau trong xi lanh ciia mdl xi lanh phanh banh xe.
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Bai 1: Hé théng phanh ABS

- Sau khi &p suat giam,ECU chuyén van dién 3 vj tri sang ché do “giit”” dé theo ddi su
thay d6l vé toc do cua banh xe.néu ECU thay ap suat dau can giam hon nira n6 sé lal
giam &p suat.

Giai doan B

- Khi 4p suét dau bén trong xi lanh banh xe giam (giai doan A) ap suat dau cap cho banh
xe cling giam.

- N6 cho phép banh xe gan bj b6 cting lal ting toc d6.Tuy nhién,néu ap suat dau giam,
luc phanh tac dung I&n banh xe tré nén qua nho.Dé tranh hién twong nay ECU lién tuc dit
van dién 3 vi tri 1an lugt & cac ché do”ting ap”va ché do “git” khi banh xe gan bi bo
ctrng phuc héi toc do.

Giai doan C

- Khi 4p suét dau bén trong xi lanh banh xe ting tir tir bdI ECU(giai doan B)banh xe c6
xu hudng lai bi b6 cang.

- Vi vy, ECU lai chuyén van dién 3 vi tri dén ché d6 “giam ap” dé giam ap suat dau bén
trong xi lanh banh xe.

Giai doan D

- Do 4p suat dau bén trong xi lanh banh xe lal giam(giai doan C),ECU bat dau lal ting ap
nhu giai doan B

1.3.4.3. B9 chap hanh thuy luc

Cac cum chi tiét cua bo chap hanh ABS

View from A

View from C

Brake actuator

Skid control ECU

Pressure holding Brake assist switching
solenoid valve solenoid valve
J I —
ful i o\
= N
T =\ 2 || Pump
| =
| g | (]
IR
i'\ ' ]
\\ -
= qo )
SR \
i ) \ Reservoir
Pressure reduction solenoid valve
Cross section from B view Cross section from C view

Hinh 1.13: B chdp hanh phanh ABS

So d6 mach dau thaty luc tong quat cia hé thong phanh ABS
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Bai 1:

Hé thng phanh ABS

ABS & VSC & TRC & BA

wheel system

wheel system

Hinh 1.14: So d mgch dau thay lwc phanh ABS

Brake master cylinder % brake actuataor
T U A L R
|| : 1 || [RR
Brake assist switchf] all Brake assist switching i i |
[ ]
valve H valve i
| sl _Js NB———c——c——————= A L L el _lo i i i
g
iy
g
g
- = i
o a i1 i i i
" - - H - . . o [N |
N M- RN || i
: I g
Holding ! Holding i i Holding ; Holding i i
1 1] ]
valve i valve i I valve 1 valve P
| ! i i i Y
! : o o : = i
= T - - H 1 —H H = T ]
| vl ]
| LS ()= [ ! A | £ | Skid
1 H ===
h '*'.i =i =X by pr={ 5 ==
i RN e AR i hi | Ecu
] =
Reduction |} [|||Reduction b '{Reduction ¢ | Reduction iii:i:ﬁ: |
valve ] |valve H valve 1 valve T ,
H i H H T
¥ L = EHHH
|_ i | T B et e '
- j=————————— i | ==
—— = i J
I i
. | {1} i Reservoir |
% : : : [ =1 :H i Y
) L Speed
\ J B B W, Sensors
gy gy
Front left Rear right Rear left Front right Decaloration
Sensar
Front left wheel or rear right Front right wheel or rear left {4WD vehicle)

B6 chap hanh phanh ABS duoc diéu khién boi ECU ABS va hoat dong theo cac trang

thai cua van dién 3 vi tri nhu sau:

Khi phanh binh thwong (ABS khdéng hoat dong)

- ABS khong hoat dong trong qua trinh phanh binh thuong va ECU khéng gui dong dién

dén cuon day caa van. Do d6, van 3 vi tri an xudng bai 16 xo hdi vi va cira “A” vin mé

trong khi cira “B” van dong.

- Khi dap phanh, ap suit dau trong xi lanhh phanh chinh ting, diu phanh chay tir cira “A”
den cua “C” trong van dién 3 vi tri roi téi xi lanh banh xe. Dau phanh khdng vao duoc
bom bdi van mot chiéu gan trong mach bom.

- Khi nha chan phanh, dau phanh hdi vé tir xi lanh banh xe vé xi lanh chinh qua cira “C”

dén cira “A” va van mot chiéu sb 3 trong van dién 3 vi tri.
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Bai 1: Hé théng phanh ABS

Hinh 1.15: Hoat dgng nguyén ly h¢ thang phanh ABS khi khong hoat déng

Khi phanh gap (ABS hoat déng)

- Néu c6 bat ky banh xe nao bi b6 cang khi phanh gap, bo chap hanh ABS diéu khién ap
suat dau phanh tac dung 1én xy lanh banh xe d6 theo tin hiéu tir ECU.Vi vay béanh xe
khong bi bo cang.

TIN HIEU VAO BO PHAN CHAP HANH
Cam bién tdc do banh xe BO phan chap hanh thuy luc
z —» ABS ECU N ;
Cong tac bao phanh Den bao ABS

Cam bién giam toc Ché do du phong

Cam bién gia toc ngang Cheé do tu chuan doan

a) Ché dg giam &p

- Khi mét banh xe gan bi b6 cing, ECU gai dong dién 5A dén cudn day cua van dién,
[am sinh ra mét luc tr manh. Van 3 vi tri chuyén dong 1én phia trén, ctra “A” dong trong
khi ctra “B” m¢ .

- Két qua 13, dau phanh tir xi lanh banh xe qua cira “C” t6i cira “B” trong van dién 3 vj tri
nay va chay veé binh dau.

- Cung luc d6, md to bom hoat ddng nho tin hiéu tir ECU, dau phanh duoc hdi tra vé xi
lanh phanh chinh tir binh chira. Mt khac cira “A” dong ngan khong cho dau phanh tir xi
lanh chinh vao van dién 3 vi tri va van mét chiéu s6 1 va 3. Két qua I3, &p suat dau bén
trong xi lanh banh xe giam, ngin khong cho banh xe bé cing. Muc d6 giam ap suét dau
dugc diéu chinh bang cach lap lai ché do « giir ap” va “giit”.
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Bai 1: Hé théng phanh ABS

Tén chi tiét Hoat déng
Citra “A” dong

Van dién 3 vi tri

Ctra “B” mo

Mo to bom Hoat dong

Hinh 1.16: Hoat dgng nguyén ly hé théng phanh ABS khi hoat dgng ché dg giam ap
b) Ché dé “Gii”

« Khi &p suit bén trong xi lanh banh xe giam hay tiang, cam bién toc d6 guri tin hiéu
bao rang téc d6 banh xe dat dén gia tri mong mudn, ECU cip dong dién 2A dén
cudn day cua van dién dé gitr p suét trong xi lanh banh xe khong doi.

« Khi dong dién cap cho cudn day caa van bi giam tir 5A (6 ché d6 giam ap) xuéng

con 2A (o Che do giwr), luc tur sinh ra trong cudn day ciing giam. Van dién 3 vi tri
chuyén xudng vi tri giita nho lec caa 10 xo hoi vi lam dong ctra”B”.

Tén chi tiét Hoat dong

! _ ) cua “A” dong
Van dién 3 vi tri

Cua “B” dong

M6 to bom Hoat dong

Hinh 1.17: Hoat dgng nguyén ly h¢ thang phanh ABS khi hoat dgng ché d¢ giir ap
c) Ché ¢ “Ting dp”

« Khi tang ap suit trong xi lanh banh xe dé tao lyc phanh 16n, ECU ngit dong dién
cap cho cudn day van dién. Vi vay, ctra “A” caa van dién 3 vi tri ma, va ctra “B”
dong. N6 cho phép dau trong xi lanh phanh chinh chay qua cia “C” trong van dién
3 vj tri dén xi llanh banh xe. Mc d6 tang 4p sudt dau duoc diéu khién nho lap lai
céc ché do “Tang ap” va “Giit”.
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Xi lanh chinh

Tén chi tiét

Hoat dong

Van dién 3 vi tri

Cta “ A” mo

Cua “B” dong

Mo to bom

Hoat dong

Nhirng luu y vé h¢ thong ABS

Hinh 1.18: Hoat dgng nguyén Iy h¢ théng phanh ABS khi hoat déng ché d¢ ting dp

Nhiéu nguoi 1am tuong tac dong chu yéu cia ABS 1a giam quang duong phanh.
Thuc té khong phai nhu vay. Giam quang duong phanh khong gitip xe an toan hon
va trén thyc té, ¢ vo sé phuong phap thuc hién diéu nay ma khdng can ABS.

Loi ich hang dau caa ABS la cho phép tai xé tiép tuc kiém soat dugc hudng lai va
chéng hién tuong truot khi phanh gap.
Tuy nhién, nhiéu nghién ctru gan day cho thay ty Ié tai nan giira xe ¢ va khong c6
ABS gan nhu khéng khac biét. Diéu nay duoc giai thich 12 nhiéu nguoi st dung,
hozc it nhat 1a quan niém vé ABS khong dung. Ngoai ra, tm ly i lai vao ABS
khién mot s6 nguoi phong nhanh vuot au trong khi néu di xe khong c6 thiét bi
nay, ho lai rat can than.

1.4.  Bai thuc hanh sb 1: Bao dudng hé théng ABS.
Stt | Noi dung cong viéc | Thuc hién Yéu cau
1 | Muc dau phanh Kiém tra muc dau phanh - Luong dau phanh
nam trong mac yéu
cau
2 |Rori Kiém tra sy ro ri caa dau phanh tai | - Khéng c6 sy ro ri
xi lanh chinh, dwong ong, xi lanh | dau phanh
phanh banh xe, bd chap hanh.
3 Hanh trinh tu do cua | Biéu chinh hanh trinh ty do cua ban | - Hanh trinh tu do
ban dap phanh dap phanh nam trong khoang
yéu cau cua nha ché
tao.
4 Tinh trang cua hé | Pap ban dap phanh va kiém tra - Khéng cé hién

thdng phanh khi dap

twong hang ban dap
phanh.
- Khéng cé hién
tuong bi doi ban dap
phanh.
- Khéng cbé hién
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