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CHUONG 1: HE THONG THONG TIN TREN OTO

1.1. TONG QUAT VE HE THONG THONG TIN TREN OTO
1.1.1. Téng quan vé hé théng thong tin trén 6to

Hé thdng thong tin trén xe bao gdm cdc bdng dong hd (tableau), man hinh va
cidc dén bdo gitip tai x&€ va ngudi sita chita bi€t dugc thong tin vé tinh trang
hoat dong ctia cdc hé thdng chinh trong xe.

Théng tin ¢6 thé truyén dén tai x& qua 2 dang: tudng ty (tableau kim) va s&
(tableau hién sd).

Trén mot s6 loai xe ngudi ta cling ding ti€ng néi d€ truyén thdng tin dén tai

s

x€. . .
. i Pbéng hé bDeén L i
beén bao té'cgdé b40 & wa . Cacdenbao
hieuva den o0 Bonghod  higy va dgen
c&nh bao ' | tocdoxe  canhbao
gy vy ‘_
AV ﬂd 55 '?:_."QJ
&,
3 8 :‘*,_
23
o i _,u"l
®) 9/
Péng hé nhiét do Péng ho
nugc lam mat Pén bao nhién liéu
ché do pha

A- Béo ap lyc nhdt C- Bao nhiét dé nhét E: Cac den bao G- T6c do dong co
B- Bao dién ap D- Bao muyc xang F- T6c do xe H- Hanh trinh

Hinh 1.1 Cdu tao bing tableau loai thuong va loai hié¢n so.

Hg¢ théong di¢n than xe & diéu khién tu dong trén 6 to Trang: 1
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bén bdo thit diy an toan

Pén bdo phanh't -
en bao phanh tay T-BELT chua ddng vi tri

©

Peén bdo chua thit diy an
toan

bén bao loc nhién liéu bi
bén, nghet

bén bdo muc nudc lam mat

bén bdo nap thip

beén bdo 4p luc nhdt thap beén bdo ré

beén bio muyc nhdt dong

bén ba
oG en bdo nguy

KL P

Pén bdo 16i (diéu khién
dong cad)

,a\ Pén bdo ¢6 cta chua
dong chat

Hinh 1.2 Cdc logi dong ho chi thi bang kim va cdc ky hiéu trén bang dong ho.

bén bdo xo6ng

S LB

3

ben bdo pha

I
U

1.1.2. Cdu triic tdng qudt va phdn loai hé thong thong tin trén 6t6
1.1.2.1. CAau tric tdng quat
Bao gém cdc dong hd sau:
a- Dong ho téc dj xe (speedometer)

Pong hd toc @6 xe ding d€ hién thi tdc dd xe chay theo kilomet hoic dim
(mile). N6 thudng dudc tich hdp v6i ddng hd do quing dudng (odometer) d€
bdo quing dudng xe da di tir lic xe bat ddu hoat dong va ddng hd hanh trinh
(tripmeter) d& do cdc khodng cdch ngin giita di€m di va di€m dén.

b- DPong hé téc dé dong co (tachometer)
Hién thi tdc @6 dong cd (tdc do truc khuyu) theo v/p (vong/phiit) hay rpm.
c- Vonké

Chi thi dién dp accu hay dién 4p ra cua mdy phat. Loai nay hién nay
khOng con trén tableau ntra.

d- DPéng hé dp lyc nhot: Chi thi 4p lyc nhét clia dong co.
e- Doéng hé nhiét dj nuéc lam mdt: Chi thi nhiét do nudc lam mdt dong co.
- Doéng hé bdo nhién li¢u: Chi thi mic nhién liéu c6 trong thiing chifa.

g- Beén bdo dp sudt nhot thdp.

Hg¢ théong di¢n than xe & diéu khién tu dong trén 6 to Trang: 2
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Chi thi 4p sud't nhét dong cd thap dudi mic binh thudng.

h-  DPen bdo nap
B4o hé thong nap hoat ddng khong binh thudng (méy phat hu).

i- Den bdo pha
B4o dén dau dang & ché& do chiu xa.

j- Den bdore
Bdo r&€ phai hay tréi.

k-  DPen bdo nguy hodc uu tién.

Pén nay dugc bat khi mudn bdo nguy hodc xin wu tién. Lic nay c4 hai
bén den ré phai va trdi sé€ chdp.

I-  Bén bdo mitc nhién liéu thdp.

B4o nhién liéu trong thiing nhién liéu sip hét.

m- Bén bdo hé théng phanh.

Bio dang kéo phanh tay, dau phanh khong di hay bd phanh qua mon.

n- Den bdo cita md.

Bédo ¢c6 ctra chua duge dong chit.

0- Deén bdo 16i ciia cdc hé thong diéu khién: phanh chdng him ctiing ABS, hé
thong diéu khi€n dong co CHECK ENGINE, hé thong kiém sodt luc kéo
TRC...

p- Beén bdo vi tri tay sé ciia hop s6 tw dong: P-R-N-D-1-2

1.1.2.2. Phan loai

Hé thong thong tin trén 6t6 c6 hai dang:
a. Thong tin dang tuong tu
Thong tin dang tuong tu (analog) trén 6td thudng hién thi thong qua cic
loai dong ho chi bdo bing kim.
b. Théng tin dang sé
Thong tin dang sd: (digital) s¢ dung cdc tin hiéu tr cdc cdm bién khdc
nhau va tinh todn dya trén cdc tin hiéu nay d€ xdc dinh tdc do xe, rdi hién
thi chiing & dang s6 hay cdc d6 thi dang cot.
1.1.3. Cdc yéu cdu ciia hé thong thong tin trén o to
Do dic thil trong hoat dong ciia 6t6, hé thdng thdng tin trén 6td ngodi yéu cau
tinh my thuat phdi dim bao:
- Do béncd hoc.
- Chiu dugc nhiét do cao.
- Chiu dugc do am.
- C6 d6 chinh xac cao.
- Khong lam chéi mit tai x&.

Hg¢ théong di¢n than xe & diéu khién tu dong trén 6 to Trang: 3

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



http://www.hcmute.edu.vn

PGS-TS Pé6 Vin Diing

Truong DH SPKT TP. HCM

L 4 = no3 s001
T 9p 001 UBIQ WED
Bl)2 Ugp
og}Bug) = JNOQA U2 N
h “MW a p\d
BNJ QW O8] URG
JOHVHO U2 NED ¢ oO— Qo
yueyd nep opw = udp Buoyd Buep NDI 42 Ned
oe1Bugn nody OBq UdG
Ay cmcm_,_a =
OB} dugQ
7 BUed yueyd|Bugus 8y oeq us@ o_%ﬁ%”_%w . usp cmvﬁmﬂm% -
N03S00L _ 710Ue0 7 BU80 ]
8@% e wgh| U@ éy/Bueu
ueoyfue rep oeq ajoy 8|0J ugQ
b cmoﬁ‘_cm l'ep oeq UaG
opNu 9p J8Iyu r@ opnu opfiéiLu oy Bugg (€
ugiq wey - H < & eyd uap ajoy
T : gy/bueu Byd
N1 UQIyu oNwW = nanjualuu oy buoG (€ 801 UG .
uglq wed
deys na %@_E 5Nl 0Bq UAG Ov3H 42 157
CRIIIERE gy ceeymemroy 109 —
- VL 1Yye neg
81 ugp ogj bug 2
eyd 0gq ueq@ ali QHYZVH o' Buog ¥4 URP 210
(i) eroequea =~ |
T eld) 21 oequag 2 Aeyu oAy NHNL Lo ned
] it 1ons oeq uag
| by m&_% Bueq 10s us@ © ﬁ
Bugs op uginap d2 1a1u0 YU} 1078 Sl0Y]
1 @ L T
= oy Huop Bueq los ug
T ) m ) o€
9% UQA
% % r nes yuy 19ng
£l A e

nepliens de oy Buog

nep 1gns de uslq Weo

30NVO 142 NeY

e

ugIp poyy

tuong ty

i

ot tableau loa

9

0 mach ciia m

3 Sod

Hinh 1.

Trang: 4

oA

& diéu khien tu dong trén 6 to

Q

H¢ thong dién than xe

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



http://www.hcmute.edu.vn

Truong DH SPKT TP. HCM
PGS-TS Pé6 Vin Diing

1.2.  THONG TIN DANG TUONG TU (ANALOG)

Hé thong thong tin dang tudng ty bao gdm cdc dong hd dang kim va cdc dén
bdo d€ kiém tra va theo ddi hoat ddng ctia mot sd bd phan quan trong clia dong

co cling nhu toan xe.

1|]!:I
E o |.|||In.'.

_ |
ENVIF

\ e
N FUEL —— m | :
I | l ] { '

-

S
N
—
—

30
10

gooooo

- (®

]
—
=

.'f.--

o
e

Hinh 1.4 Tableau dang twong tu vdi chi thi bang kim
Trong hé thong thong tin loai nay thudng cé cdc dong hd dudi day

1.2.1. Pong ho va cam bién bdo dp sudt ddu
DPoéng hd 4p sudt nhét bao 4p sudt nhét trong dong co gitip phat hién hu hdng trong
hé thong boi tron. Pong hd 4p sud't nhét thudng 13 loai ddng hod kidu ludng kim.

Cau tao

Pong ho loai nay thudng gdom hai phan: cdm bi&n 4p luc nhét, dude 1dp vao
cac-te clia dong cd hoic ldp & loc nhét va ddng hod (bd phan chi thi) dugc bo tri &
bang tableau truéc mit tai x&. Pong hd va cdm bi€n mic ndi ti€p v6i nhau va diu
vao mach sau cong tic mdy.

Cdm bién chuyén sy thay d6i 4p sudt nhSt thanh tin hiéu dién dé dua vé
dong hd do. Pong ho 1a bd phan chi thi 4p sudt nhét tng vé6i cdc tin hiéu dién thay
d6i tir cdm bi€n. Thang do ddng hd dugc phin do theo don vi kg/cm’ hoic bar.

Trén cdc 6t6 ngay nay, ta c6 thé gip bon loai ddng hd 4p suit dau nhét: loai
nhiét dién, loai tf dién, cd khi va loai dién t&r. O ddy chi gi6i thiéu hai loai la

dong hd nhiét dién va tir dién.
Pong hd 4p suit nhét ki€u nhiét dién.
Cédu tao: Ciu tao clia ddng hd dugc trinh bay trén hinh 1.5.

Jrang: 5

He thong dién than xe & diéu khién tw dong trén 6 to
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Phan td ludng kim B6 tao ap suat dau

Day may so / Phan tl lugng kim

\$. Day may so
Tiép diém
Gong
tac may Mang

Accu | Cam bién ap sudt dau

I |

Hinh 1.5 So do cdu tao dong ho dp sudt nhét.

Nguyén 1y hoat dong: khi cho dong dién di qua mdt phan ti¥ ludng kim
dugc ché tao bing cdch lién k&t hai loai kim loai hodc hgp kim c6 hé s6
gian n§ nhiét khiac nhau khi€n phan t ludng kim cong khi nhiét ting.
Péng hdé bao gdm mot phan t& ludng kim két hgp v6i mot ddy may so
(nung). Phan tif ludng kim c6 hinh dang nhu hinh 1.6. Phan tf ludng kim bi
cong do dnh hudng cla nhiét do moi trudng khong lam sai dong hd.

Hoat dong:

Hé s6 gian nd nhiét cao hon Ludng kim
/
55 I Ha sd gian nd nhiat thip hon

Khdéng sinh nhiét

Sinh nhiét Nhiét dd6 khong cao
(Khdng sai s0)

Hinh 1.6 Hoat dong ciia phdn tit luong kim.

Hg¢ théong di¢n than xe & diéu khién tu dong trén 6 to Trang: 6
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Ap sudt nhét thap/khong cé dp sudt nhét.

Phan t¥ ludng kim & cdm bi&n dp suit nhét c6 gin mot ti€p diém. Do dich
chuyén ctia kim déng hd ti 1& vdi dong dién chay qua diy may so. Khi 4p
suat nhét bing khong, ti€p di€ém md, khong c6 dong dién chay qua khi bat
cong tic mdy. Vi vay, kim van chi khong.

Khi 4p sudt nhét thip, mang ddy ti€p di€m 1am né ti€p xic nhe, nén dong
dién chay qua diy may so cdia cdm bién. Vi lyc ti€p xiic cla ti€p di€m
y&u, ti€p di€m sé& lai md ra do phan tif ludng kim bi uén cong do nhiét sinh
ra. Ti€p di€m sé md ra sau mot thdi gian rit ngidn c6 dong dién chay qua
nén nhiét do cia phin t ludng kim trén dong hd khong ting va né bi uén
it. Vi vay, kim s€ 1éch nhe.

Dong hé bao ap suat dau

" T,

Cong E
tac may
T '
Accu . % cam b|
a

Khéng c6 ap sudtdau

Hinh 1.7 Hoat djng ciia dong ho nhiét dién khi dp sudt nhét thdp/nhé.
Ap sudt nhét cao.

Khi 4p sud't nhét ting, mang ddy ti€p di€m manh hon, ning phan t& ludng kim 1én.
Vi vy, dong dién s& chay qua ludng kim trong mot thdi gian dai. Ti€p diém s& chi
md khi phan tif ludng kim udn 1én trén. Dong dién chay qua ddong hd 4p sud't nhét
trong thdi gian dai cho d&n khi ti€p di€m clia cdm bi€n dp sud't nhét md. Nhiét do
phin t ludng kim phia déng hd ting lam ting d6 cong cda nd, khi€n kim déng hd
1éch nhiéu. Nhu vay, dd cong ciia phan ti¥ ludng kim trong dong hd ti 1& vdi do cong
clia phin tf ludng kim trong cdm bi&n 4p sut nhét.
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Pong hod bao ap suit dau

Cam bién_
ap suat dau

Ap suatdau cao
Hinh 1.8 Hoat dong ciia dong ho nhiét dién khi dp sudt nhét cao.

Pong hd 4ap suat nhét loai tir dién.

Cdu tao: Ciu tao ddng hd loai nay dugc trinh bay trén hinh 1.9.
Bdng hi chithi

m
'D‘l l'fm

B cdm bifn

| Cang t8emdy

Hinh 1.9 Dong ho dp sudt ddu nhon logi tic dién.
Chui thich hinh ve 1.9:
a) So do chung.
b) Vécto tir thong tdng va vi tri kim dong hd ng véi cdc vi tri khic nhau.
c) Sd dd nguyén ly dau day.

1- Bubng dp sudt 11- Ld dong tiép dién
He thong dién than xe & diéu khién tw dong trén 6 to Trang: 8
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2- Chét i 12- Day dén dong

3-va 7- Vit diéu chinh 13- Lo xo.

4- Mang 14- Can han ché kim dong hé.
5- V6 bé cdm bién 15- Ranh cong.

6- Tay don bd’y 16 va 20- Nam chdm vinh citu
8- Con truot 17- Khung chadt déo

9- Ndp b cdam bién 18- Kim.

10- Cudn dién tré ciia bién tré 19- V6 thép

R.,- Dién tré ciia cdm bién.

Hoat dong:

Khi ngit cong tic mdy, kim 1éch vé phia vach O trén thang dong hd. Kim
ddng hd dugc giit 8 vi tri nay do luc tdc dung tuong hd gifta hai nam cham
vinh cttu 6 va 20.

Khi bat cong tic mdy, trong cdc cudn day ciia dong hd va cdm bi€n xuat
hién nhitng dong dién chay theo chiéu miii tén nhu hinh vé& 1.9.a va 1.9.c.
Cudng dd dong di€n, cling nhu tu thong trong cdc cudn day phu thudc vao
vi tr con trugt trén bién tr§ 10. Cudng d6 dong dién cuc dai trong mach
dong hd va cdm bién 0,2A.

Khi trong budng 4p suit 1 clia bd cdm bi&n c6 tri sd 4p suat P = O thi con
trugt 8 nim & vi tri tdn cling bén trdi clia bién trd 10 (theo vi tri ciia hinh
v€), tic la dién tré Ry, ¢6 gia tri cuc dai. Khi d6 cudng d6 dong dién trong
cudn W, sé& cyc dai, con trong cdc cudn day W, va Ws cyc ti€u. Tir thong ¢,
va ¢ cla cic cudn W; vd W, tdc dung ngugc nhau, nén gid tri va chiéu tr
thong clia chiing xac dinh theo hiéu ¢; - ¢.

Tu thong ¢3 do cudn diy W tao ra s€ tuong tic vdi hiéu tir thong ¢, - &
dudi mot géc 1€ch 90°.

Tur thong tdng ¢y clia ci 3 cudn diy sé xdc dinh theo qui luit cong vecto.
¢s s€ dinh hudng quay va vi tri cia dia nam cham 16, ciing c6 nghia la
xdc dinh vi tri cia kim dong ho trén thang s6.

Khi bat cong tic ma 4p sudt trong budng 1 bing O thi tir thong tdng ¢y s&
huéng dia nam chim truc quay dén vi tri sao cho kim ddong hd chi vach 0
clia thang sd. Khi 4p suit trong budng 1 ting, mang 4 cang cong lén, day
don bay 6 quay quanh truc clia n6. Pon bay thdng qua vit 7 tic dung 1én
con trugt 8 1am cho né dich chuyén sang phdi. Tri s6 dién trd cia bién trg
(hay Ry,) gidm dan, do dé cudng dd dong dién trong cdc cudn day W, va
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W, cling nhu tit thong do ching sinh ra ¢ va ¢ ting l€n. Trong khi do,
dong dién trong cudn ddy W; va tir thong ¢ ctia nd gidm di. Trong trudng
hdp nay, gid tri va huéng clia tir thong tdng ¢ thay ddi, Iam cho vi trf clia
dia nam cham 16 ciing thay d6i va kim ddng ho s& 1éch vé phia chi s& 4p
suit cao.

Trong trudng hgp dp sud't P = 10 kg/cm?, con trugt sé & vi tri tin cling bén
phéi ctia bié€n trg 10, titc 1a dién trd cia cdm bién R, = 0 (bi€n trd bi ndi
tdt) thi cudn ddy W; ciing bi ndi tit va dong dién trong cudn diy s€ bing
0, kim dong ho sé& 1éch vé phia phai clia thang sd.

1.2.2. Pong ho nhién liéu

DPéng hd nhién liéu c6 tic dung bdo cho ngudi tai x& biét lugng xing
(ddu) c6 trong binh chira. C6 hai ki€u dong hd nhién liéu, ki€u dién trd
ludng kim va ki€u cudn day chit thap.

a. Kiéudién tré ludng kim

Mot phan i ludng kim dugc gin & ddng hd chi thi va mot bi€n trd trugt
kiéu phao dugc diing & cdAm bi€n miic nhién liéu.

Bién tré trugt ki€u phao bao gdbm mot phao dich chuyén l1én xudng cling
v6i mitc nhién liéu. Than bd cdm nhan mitc nhién li€u cé gin véi dién trd
trugt, va don phao ndi vdi dién trd nay. Khi phao dich chuyén, vi tri ctia
ti€p di€m trugt trén bién trd thay ddi 1am thay ddi dién trd. Vi tri chuin
clia phao d€ do dugc dit hodc 1 vi tri cao hon hoic 12 vi tri thap hon cla
binh chita. Do ki€u dit & vi tr thdp chinh xdc hon khi mifc nhién liéu thap,
nén né dugc st dung & nhitng ddng hd c6 dii do rong nhu ddng hod hi€n thi
s0.

Khi bat cong tic may & vi tri ON, dong dién chay qua bo 6n 4p va day
may so trén dong hd nhién liéu va dudc ti€p mass qua dién trd trugt & bo
cdm nhin mitc nhién liéu. DAy may so trong dong hd sinh nhiét khi dong
dién chay qua 1am cong phan t& ludng kim ti 1& v6i cudng dd dong dién.
K&t qua 12 kim dugc ndi v6i phan tif ludng kim 1&éch di mot gbc.
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Téng dién tr§

Cuyc vao

Eign trd tr-.rqt
\"“

Nhist dign trd
(bé cho den bao)

U phao

Fhao bién ap ra

Bd ¢dm nhdn muc nhién liéu

Hinh 1.10 Bj cdm nhdn miic nhién liéu dang bién tré truot kiéu phao.

Khi mitc nhién li€u cao, dién trd ctiia bi€n tr§ nhd nén cudng do dong dién
chay qua 16n. Do d6, nhiét dudc sinh ra trén diy may so 16n va phan tif
ludng kim bi cong nhiéu 1am kim dich chuyén vé phia chit F (Full). Khi
muc xing thap, dién trd clia bi€n trd trugt I6n nén chi c6 mot dong dién
nhé chay qua. Do d6 phan tif ludng kim bi udn it va kim dich chuyén it,
kim G vi tri E (empty).

Tiep diemOn ag 54 hé bao muc nhién lidu

l B Pong hé bao nhiét dé nudc

-

Hinh 1.11 Pong ho nhién li¢u ki€¢u dién tré luong kim.

On dp:
D6 chinh x4c cda dong ho ki€u dién tr§ ludng kim bi 4nh hudng bdi su
thay d6i cia dién 4p cung cAp. Su ting hay gidm dién 4p trén xe s& gy ra
sai s& chi thi trong ddng hd nhién li¢u. PE trdnh sai s6 nay, mot dn dp
ludng kim dudc gin trong ddng hd nhién liéu d€ giit 4p & mot gid tri
khéong ddi (khodng 7V).
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On 4p bao gdbm mdt phan ti ludng kim c6 gin ti€p di€m va day may so dé
nung néng phin tf ludng kim. Khi cong tic & vi tri ON, dong dién di qua
ddng hd nhién liéu va déng hod nhiét dd nudc 1am mat qua ti€p diém cda
on 4p va phan tf ludng kim. Cung lic d6, dong dién ciing di qua may so
clia dn 4p va nung néng phan t ludng kim 1Am né bi cong. Khi phin ti
ludng kim bi cong, tiép di€m md va dong dién nging chay qua dong hd
nhién liéu va ddng hd nhiét dd nudc 1lam mat. Khi d6, dong dién ciing
ngirng chay qua diy may so cda on 4p. Khi dong dién ngirng chay qua day
may so, phan tif ludng kim sé& ngudi di va ti€p di€m lai déng.

N&u dién 4p accu thiap, chi c6 mot dong dién nhd chay qua day may so va
ddy may so s& nung néng phan t& ludng kim cham hon, vi vay ti€p di€m
m& chim. Piéu d6 c6 nghia 1a ti€p di€m s& dong trong mot thdi gian dai.
Ngudc lai, khi dién 4p accu cao, dong dién 16n chay qua tié€p di€m lam
ti€p di€m d6ng trong khodng mot thdi gian ngin.

Trong thuc t&, ta c6 thé sit dung IC 7807 cho muc dich 6n 4p.

Tiep diem On ap ps 14 k6 bao mic nhién liéu

WV

B cdm nhan
muc nhién liéu

W2

— BO cAm nhan
nhiét do nudc
Pong hd bao nhiét do nudc

Tiép diém 6n &p déng

Tiep diem 00 3P 5504 h6 bao muc nhien ligu

J
33
[N
3
=
Q»

C:
Oo
S
>
o
S

DS
c

|
|
1
| N ~ 2 ~
[ \m : B6 cam nhan
! 1

'_—____Y 1 nhiétdd nudc
Pong hd bao nhiét do nude

Tiép diém &n ap mé
Hinh 1.12 Hoat dong ciia dong ho kiéu dién tré luong kim
khi tiép diém on dp déng/mé.
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b. Kiéu cudn dady chit thip.

DPéng hd nhién liéu ki€u cudn diy chit thiap 1a mot thi€t bi dién tir trong
d6 cdc cudn diy dudc quan bén ngoai mot rotor tir theo bon huéng, mdi
hudng 1&ch nhau 90°. Khi dong dién qua cudn day bi thay ddi bdi dién tré
cia cdm bi€n mic nhién liéu, tir thong dugc tao ra trong cudn day theo
bdn huéng thay ddi 1am rotor tif quay va kim dich chuyén.

Khodng tréng phia dudi rotor dugc dién diy silicon d€ ngin khdéng cho
kim dao dong khi xe bi rung va kim khong quay vé vi tri E khi tit cong tic
may.

Pong hé bao nhién liéu

Bd cdm nhan
muc nhién liéu

Hinh 1.13 Dong ho nhién li¢u kiéu cun ddy chit thdp.
Pic dié€m ctia ddng hd ki€u cudn day chit thap (so sdnh vdi ki€u ludng kim):
- b6 chinh xac cao.
- Go6c quay cua kim rong hon.
- Pic tinh bam tot.
- Khong cAn mach 6n 4p.
- Chi thi dugc lugng nhién liéu khi khod dién da tit.
Hoat dong:

Céc cuc bic (N) va cuc nam (S) dugc tao ra trén rotor tir. Khi dong dién
chay qua mdi cudn diy, tir trudng sinh ra trén mdi cudn diy lam rotor tir
quay va kim dich chuyén.

Hg¢ théong di¢n than xe & diéu khién tu dong trén 6 to Trang: 13

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn
PGS-TS Pé6 Vin Diing

Cac cudn day Huéng Hudéng quén cla cudn L1
quén cla
cuén L4

Hudng

\ " i => quén cla
‘F:E cuon L2

Hudng quan cla cuén L3

DAau Silicon

Hinh 1.14 Cdu tao dong ho nhién ligu kiéu cudn ddy chit thdp.

Cudn L, va L3 dudc quan trén cing mot truc nhung ngugc huéng nhau, cudén L,
va L, dugc quan & truc kia 16ch 90° so véi truc Ly, Ls (L, va Ly cling dude quan
ngudc chiéu nhau).

Khi cong tdc & vi tri ON, dong dién chay theo hai dudng:
-Accu—» L; > L, — cdm bién mdc nhién liéu — mass.
-Accu—»L; —- L, >L; > Ls— mass.

Pién 4p V, thay ddi theo su thay d6i dién trd ctia cdm bi€n mic nhién liéu 1am
cudng d6 dong dién I, I, thay doi theo.

Khi thung nhién liéu ddy:

Do dién tr§ ctia bd cdm nhidn mdc nhién liéu nhd, nén c6 mot dong dién
16n chay qua cdm bién mitc nhién liéu va chi ¢6 mot dong dién nhd chay
qua L3 va L, Vi vay tif trudng sinh ra béi L va Ly y&u. TU trudng hdp bdi
Ll, Lz, L3 va L4 nhu hinh 1.15.

Tir truong tong
| L2

L3

L1
L4

Hinh 1.15 Hinh bi€u dién tit truong tong khi thing nhién li¢u diy

Khi thung con mot nita nhién liéu:

Pién tré cAm bién mitc nhién liéu ting nén dong dién qua L3 va L, ting.
Tuy nhién, do s6 vong diy cia cudn L; rat it nén tr trudng sinh bdi L;
ciing rdt nhd. Vi vay, tir trudng tdng sinh bdi cdc cudn diy nhu hinh 1.16.
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L1

N N 2 L4
Tir truong tong

Hinh 1.16 Hinh bi€u dién tit truong tong khi thiing nhién li¢u con .

Khi thung nhién liéu hét:

bién trd bé bao mic nhién liéu I6n, nén cudng dd dong dién qua L; va Ly
16n. Vi vay tif trudng téng nhu hinh 1.17.

L1 L3

Tir truong tong

L4

v

Hinh 1.17 Hinh biéu dién tic truong tong khi hét nhién liéu

Trén da s6 cdc xe ngay nay, ngoai dong ho nhi€n li€u con c6 den bdo
sdp hé&t nhién liéu.

1.2.3. Pong ho va cdm bién bdo nhiét dp nudc lam mdt

DPdéng hd nhiét dd nude chi nhiét d6 nude 1am mét trong 4o nude dong co.
C6 hai ki€éu déng ho nhiét d@ nugc: ki€u dién trd ludng kim c¢6 mdt phan
t¢ ludng kim & bd chi thi va mot bi€n trd (nhiét dién tr§) trong bd cdm
nhan nhiét @6 va ki€u cudn diy chit thip véi cdc cudn day chit thip &
dong hd chi thi nuéc 1am mat.
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a. Kiéu di¢n tré luong kim.
B0 chi thi dung dién tr§ ludng kim va cAm bi€n nhiét do 12 mot nhiét dién
trd.
Nhiét dién trd 12 mot chat ban din, nén thudc loai hé sd nhiét Am NTC
(Negative Temperature Coefficient). Pién trd clia né thay d8i rat 16n theo
nhiét d6. Bién trd clia nhiét dién tré giam khi nhiét d6 ting.

Cuc

-

| & © ©

© O O
1

\
=)
T

[+2]
(=]
T

Nhiét dién tré

IS
(o]
L}

Nhiét dién tr& (Q)
838

[
(o]
T

-y
(o]
T

50 60 70 80 90 100110
Nhiét d6 (°C)
Hinh 1.18 Cdm bién nhiét dp nudc lam mdt va ddc tuyén.

DPong hd nhiét dd nudc ki€u dién trd ludng kim c¢6 nguyén 1y hoat dong
tuong tu nhu ddng hd nhién liéu ki€u dién trd ludng kim.

Khi nhiét d nuéc lam mét thap, dién trd cdm bi€n nhiét dd nudc cao va
gan nhu khong c¢6 dong dién chay qua. Vi vay, ddy may so chi sinh ra mot
it nhiét nén dong hd chi 1éch mot chiit.

Khi nhiét do nudc 1am mat ting, dién tr§ cia cdm bién gidm, l1Am ting
cudng d6 dong dién chay qua va cling ting lugng nhiét sinh ra bdi day
may so. Phan tit ludng kim bi udn cong ti 1& vé6i lugng nhiét 1am cho kim
ddng ho 1éch vé huéng chit H (high).

Dong hé bao nhiét do6 nudc

AWV

B6 cam nhannhiét
dd nudc lam mat

Hinh 1.19 Hoat dpng ciia dong ho nudc lam mdt.
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b. Kiéu cudn dady chit thip.

C4u tao va hoat dong ctia ddng hd nhiét @6 nudc 1am mat ki€u cudn day
chit thip ciing gidng v6i ddong hd nhién liéu ki€u cudn diy chit thip. Mot
phan rotor bi cit nén kim hdi vé dén vi tri nghi (phia lanh) do trong lugng
cua rotor khi tit cong tic may.

1.2.4. Déng ho bdo toc dp dong co

Trong loai dong hd nay, cdc xung dién ty cdm tif cudn sd cip bobine (trong
mdi ky xuit hién tia ltta) 200-400V, dugc gidm 4p nhd mot dién trd khodng 2-
5kQ) s& dua tin hiéu dé€n dong hd. Tai day, mdt mach dién tf s& dya vao tin
hiéu nay dé€ diéu khi€n kim ddng hd quay.

So @6 dong hd do tdc dd dong cd dudc trinh by trén hinh 1.20, 1.21. N6 bao
gdm mdt mach tao xung dao dong ban dau, mach rung, dong hd P va mach 6n
ap véi D5 va R11.

CZuchi 104
o™ __rr £

Cdu chi10a '"r—}__ -
DTN |
|
|
|

Bobire ”§|
G) GASW RED/YEL | __TJ
WHI/RED

i IGNITER —= ECU

- W HIRED
= ECLU
™ DSr&g hé t8c

s dong oo

BLAC K

HL

Bdng hd tdc dd =e

—
R
|48F'EED SENSOR WY

SPEED (EC U

Hinh 1.20 So do ddu ddy dong ho téc do dong co (tachometer)
va toc do xe (speedometer)
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Mach dong ho do téc do dong co logi dién tir

R11 +
y— [ O
\> D5

C1
R1 D3

N6ioe_|b6bin Ro % c4 9 R5 [ﬂ R6 TCG -

Hinh 1.21 So dé dong ho do toc dp dong co kiéu dien tir

Mach loc xung ban didu gém dién trd R1, R2, tu C1, C4 va diode D3.
Pau vao clia mach dugc ndi véi Am bodbin hodc diy bdo tdc do dong cd trong
IC danh I¥a. Mach nay sé chuyén tin hiéu dao dong hinh sin tit din trén
bobine danh Iita thanh cdac xung ban sin duong.
Mach dao dong don hai gdm transistor T1 va T2 véi mach hdi ti€p citng
R5 va hoi ti€p mém C5. Cuc C cda T1 dudc ndi vdi cudn diy ctia dong hod P.
Pién trd R3 va R4 déng vai trd cin biing nhiét. P& dong qua déng hd lién tuc,
diode D4 dudc mic song song vdi dong ho.
Khi bat cong tic mdy, transistor T2 s& & trang thdi bdao hoa, nhd dong cuc
B chay qua R10 — m&i ndi BE — R5. Khi d6, tu C6 va C5 s& dudc nap theo
mach:
R7— Pdng ho P R4 — C5+— BE T2— R5— mass
-I: R3 ] -I: C6—mass

Transistor T1 lic nay dang & ch€ do déng vi dién 4p gitta EB nho hon do
sut 4p trén R8. Khi dong co bit diu hoat dong, xung dién 4p (dao dong tit dan)
cua bobine ddnh Itta dén ngd vao ctia mach. Xung nay sau khi di qua mach loc
xung chi con lai mot nita xung dudng véi bién do thadp dén dién trd R6. Dong
qua R6 va m&i ndi BE cda T1 lam né chuyén sang trang th4i bdo hoa. Dudi tic
dong clia dién 4p da nap trén tu C5, transistor T2 chuyén sang trang thdi déng.
Thdi gian transistor T2 & trang thdai déng phu thuéc vao mach phéng cia C5:

+C5—-TI —-R5—-D5—-RI0—-(-)C5
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T2 s& chuyén sang trang thdi bio hoa trd lai tai thdi di€m khi dién thé
trén C5 thdp hon gid tri m& mdi n6i BE. Nhu vay, thdi gian ma transistor T1 &
trang thdi bao hoa s& khong d6i khi thay ddi tdc do dong cd bdi t; chi phu thudc
vao thong s6 clia mach nap cta tu C5.

Né&u bd qua do sut 4p trén T1 va T2 lic bio hoa ciing nhu do sut 4p trén
diode thi qua trinh dong dién di qua ddng hd do tdc d6 dién ti c6 thé biéu dién
bdi hé phuong trinh vi phan:

U=(R7+Rp+R34+R5)i+L% 0 <t<t; (T1 md)
Rpi + Lp%z 0 0 <t<t (T1 déng)
Trong do:

U: dién 4p 6n 4p trén D5
Rp va Lp: dién tr§ va do tuw cdm cda cudn day dong hd
i : dong dién chay qua dong hod
R34: dién trd tuong duong cia R3 va R4
Nhu vay theo 1y thuyét hiéu chinh gidn doan, dong hd toc dd dong cd loai
dién tir 12 mot thi€'t bi xung dién vdi cdc hé s6:
k=0 C=(R7+Rp+R34+R5)/Rp > 1
Va thudc nhém 5 (xem phan 1y thuyé&t hiéu chinh dién th&). P6i véi
nhém nay dong dién trung binh qua dong hd 1a:
U

= Yol (1-C)[1—exp(- yr)]{l —exp(l- y)%}

Rz I—Yj
T l—exp| —| y+—— |
y{ p( (Y C ﬂ
Trong do :

Rs = R7+Rp+R34+R5: tong tr§

y= fr—l thdi gian xung tuong doi
T N A S . 5
T= T : chu ky tuong doi cua hé thong danh Iua
P

T: chu ky dang Itta (T = @)
nZ

Tp : hiing sd thdi gian clia cuon day déng hd

L
Tp = i
Rp
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Vi gid tri chu ky tuwong d6i cia hé thong danh Ita t >>1 nhd d6, bé qua
céc gia tri qud nhé trong biéu thifc trén ta cé:
n.U.t,
30.R,

Nhu vdy dong dién trung binh di qua cudn day dong hd do ty 1& thuin
véi véi toc dd dong co.

Moment quay do dong dién tao ra 1én kim déng hd.

(trong trudng hgp sd xylanh Z = 4)

th

M;=K.l,= Kn.Urz,
30R,
Moment cdn tao bdi 10 xo xodn ty 1€ véi goc quay o cla kim
Ml =K1.0L
Kim s€& ti€p tuc quay cho dén khi 2 moment bing nhau
Md = Ml
K.n.U.
hay & =K.«a
30R,
30K, R
>n="""2q0=Ca
Ut

1

C 12 hiing s6 doi v6i mach c6 dinh

Nhu vay ta c¢6 thé k&t luan téc dd cda truc khuyu dong co ty 1& thuin véi
gbc quay cda kim déng hd va thang chia clda ddng hd s& déu.

Trén mot s6 xe ngudi ta khong dung tin hiéu dinh Ira d€ d€m s6 vong
quay nhu so d6 trén (xe c¢6 dong cd diesel ching han) ma diing cdm bién dién
tf loai nam chdm ditng yén dit trén truc khuyu (hoic truc cam) hay 14y tin hiéu
tir day trung hoa clia may phdt dién xoay chiéu. So d6 cida loai vira néu dugc
trinh bay trén hinh 1.22. Hoat dng ctia mach nay tuong tu v6i so dd trudc.

R +
p— +—— 0
\" D4
cam bié’ng D1 7

Hinh 1.22. So do mach dong ho do téc do dong co ding cam bién dién tiv
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Trén mot sd xe, ngudi ta 14y tin hiéu tir may phdt xoay chiéu hoic cdm
bi&n loai mdy phat 3 pha dé do tdc do dong cd hoic tdc do xe. SO @6 ciia loai
nay dudc trinh bay trén hinh 1.23.

Cam bi€n 12 mdt may phdt ba pha, kich tir bing nam cham vinh cttu. D€
quay kim ddng hd ngudi ta bo tri mot dong cd ba pha trén tableau. Dong dién
chay qua cdc pha thong qua céc transistor dugc diéu khi€n bdi cdc cudon day
trong cAm bién.

D10

I wan S

R1
3
Cam bién may D4 YY)
phat 3 pha T1
D7 D5
il — D |~ +
- T2
\% i D v
/ T3
/ D9 Pdéng co 3 pha
Nam cham \

Mach khué&ch dai

Hinh 1.23 So do dong ho téc do xe kié¢u mdy phdt-dong co 3 pha
1.2.5. Pong hoé va cam bién bdo toc dp xe

[ » A
a. Kiéucap mém

Khi 6t6 1am viéc, truc cdp mém truyén moment tif truc thit cAp hdp s6 dén
truc din dong kéo nam chim vinh citu quay. TU thong xuyén qua chup
nhdém lam phdt sinh sttc di€én dong, tao dong di€n fucd trong chup nhom.
Dong fucd tdc dung véi tir trudng cia nam chdm lam chup nhém quay,
kéo theo kim chi van tdc tuong tng trén vach chia clia ddng hd. Moment
quay ctia chup nhdm dugc can bing bdi 10 xo.
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Kim chi thi
— L0 xo can béng
= Chup nhém
D l l J\-Nam cham vinh clu
| ﬂ\\l‘Té{m can bang nhiét
_Q Cap truc vit - banh vit

Truc dan dong

Hinh 1.24 Dong ho toc do xe logi cdp mém

T4Am cin bing nhiét d€ gidm bt sai s6 do nhiét cia ddng hd. Khi nhiét do
ting, tif trd clia tAm cin biing nhiét ting, ti thong qua né gidm, phin 16n
sé qua chup nhom d€ giit cho dong fucéd trong chup nhdm khong ddi.

b. Dong ho toc do xe chi thi bang kim.
Duya trén cd s cam bi€n t6c d6 kiéu tir trd hoic cam bién Hall.

e  Mach hé théng

Mach dién ap khong ddi

(
Vong tu ™~ N\
s . IC dan déng IC dan déng
Cam bién t6c do ‘ T
. | M
*Chi cho mét vai kiéu %!—% %rg P ofor xung
1
Pong hd tdc do

\_ Cudn tu chii thap
Cum déng hd

Poéng hd quang dudng

Hinh 1.25 Céu tao dong ho toc do chi thi bang kim dva trén cam bién Hall.
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e Cdm bién téc do

C4m bié€n t6c dd dugc gdn & hdp s6 va dugc din dong & banh ring chu
dong clia cong td mét. Cam bié€n téc d6 bao gdbm mot cdm bi€n Hall gin
bén trong va mdt nam chAm bdn cuc.

. < A ~ A N N A < A g
Khi xe bat dau chuyén déng va vong nam chdm bat dau quay, cdm bién
A/ A ~ pe e z A Zz . . /() . A’ A’ A
toc d6 s€ phat ra cdc tin hi€u xung. C6 hai ki€u cam bi€n toc do6 xe:

o o AN A LN
- Kiéu cdm bién dién tur.

- Kiéu cdm bién Hall hoic tir trd (loai phd bién).

Vong tu CAam bién tu tré
9 hodc Hall
ITTTTT
—

/.
] IR VO AN
=Y T

A

Y

Hinh 1.26 Cdu tao cdm bién toc do.

1.2.6. DPong ho Ampere

D€ theo doi viéc nap dién cho accu trén 6td ngudi ta ding dong hd
Ampere (trong cdc xe ddi cii) hodc dén bio (trong cdc xe ddi méi). Pong
hd Ampere dugc mic ndi ti€p v6i mach phu tdi va né cho biét cudng do
dong dién nap va phdéng clia accu bing Ampere(A). Thudng thi céc
Ampere dién tir dugc dung phd bién.

a.  DPong ho Ampere loai dién tit loai nam chdm quay
Cédu tao:

Trén khung chi't déo 3 ¢6 quin cudn diy 5 bing loai ddy ddong nhd. Song
song véi cudn ddy c6 mic mot dién tr§ shunt 1 bing constant (hgp kim
clia sit va nicken). Trén truc cia kim nhom gin did nam chim 6 va cin 8
c6 thé quay quanh truc trong mdt khodng gidi han bdi rinh cong 9 cia
khung chit déo. Pai chin tir 4 bdo vé cho dong ho khdi bi dnh hudng cla
nhiéu tif trudng bén ngoai.
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Nguyén ly lam viéc:

3 2
/‘7\\ 1 2y )
. 50
50 ¥ s N
4 N S
6 7
5 l
+ .
. 3 8 O] & ®
20 0 20
3 9 Antn md
| N Cong tac may
» I, 1 +
s . - —
B2n coc ra may phat © Acw

Dén rrdy phat .

VAt |f1|en bén Accu I
a) R . R b)
Hinh 1.27 Sodo cac dong ho Ampere.

a. Pong ho Ampere kiéu dién tir loai nam chdm quay.
b. Pong hé Ampere kiéu dién tir logi nam chdm cé dinh.

Khi khong c6 dong dién qua cdc cudn diy, do tdc dung tuong hd giita cic
cyc khdc ddu cia nam cham c6 dinh 2 va did nam cham 6, kim déng hd
dugc gitt & vi tri s6 O clia thang do. Khi ¢6 dong dién chay qua cudn day,
xung quanh cudn diy s& xudt hién mot tr trudng c6 huéng vudng géc véi
tlf trudng clia nam cham c¢d dinh 2. Tdc dung tudng hd giita hai tf trudng
tao thanh mot tif trudng tdng hgp cé véc td xdc dinh theo quy luit hinh
binh hanh. Nam cham 6 va kim s& quay huéng theo chiéu véc td cda tir
trudng tong hop. Khi cudng do dong dién trong cudn day ting thi tif trudng
do n6 sinh ra ting, lam cho kim quay di m6t géc 16n hon, chi gid tri dong
dién khong 16n. Khi chiéu dong dién trong cudn diy thay ddi thi chiéu cda
tif trudng do nd sinh ra ciing thay ddi va kim dong hd sé& 1éch vé phia

khac.
b. Dong ho Ampere kié¢u dién tit logi nam cham cé dinh
Cdu tao:

Déng ho loai nay gém thanh din 4 (bing nhoém hay déng), nam chAm ¢
dinh 3, thanh thép non 2 gin chit vé6i 16i quay va kim 1. Kim déng hd c6
diu ddi trong, con & truc clia kim dudc boi tron bing loai ddu dic biét.

Nguyeén ly lam viéc:

Nam cham 3 gdy nhiém tir cho thanh thép non 2 véi cdc diu cuc ngugc véi
dau cyc ctia nam chAm. Do tdc dung tuwong hd giita cdc cuc khdc diu clia
nam chim va thanh thép non nén thanh thép, 16i quay va kim ddng hd
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ludn ludn c6 xu huéng &n dinh & vi tri trung gian (tng v6i vach 0 clia dong
hd) khi khong c6 dong dién chay qua thanh din 4. Khi ¢6 dong dién chay
qua thanh 4, thanh thép non 2 cung véi 161 quay s€ huéng theo nhitng
dudng sic sinh ra quanh thanh din ma quay léch di mot géc, lam cho kim
dong ho 1éch khdi vi tri 0 va chi mot gi4 tri tuong ¥ng cla dong dién.
Cudng do dong dién qua thanh din cang 16n thi tr thong clia né cang
manh va kim cang quay di m6t géc 16n hon, chi dong dién 16n.
Gid tri va chiéu clia géc quay kim phu thudc vao cudng dd va chiéu dong
dién trong thanh din. Kim léch vé phia diu cdng bi€u thi accu dugc nap,
con léch vé phia diu trir bi€u thi accu phéng dién.
Trén nhitng 6t6 diing dén b4do nap thi & bidng ddng hd c6 bo tri modt béng
den nhd mic véi coc L cda mdy phat hoic ti€t ché. Néu mdy phat phat
dién den béo sé tit va ngudc lai.
Cédc ddong hd Ampere khong dugc mic ndi ti€p vao mach khdi dong va
mach coi dién vi cudng d6 dong dién dung cho cdc phu tai dién nay 16n.
1.2.7. Cdc mach dén canh bdo

C4m bi€n bdo nguy va dén hiéu nhim bdo cho l4i xe biét tinh trang lam
viéc clia mot s6 bd phan nhu 4p sudt dau trong hé thong bdi tron, nhiét do
nudc lam méat dong co....

Cau tao
Co ciu bdo hiéu nay bao gom hai bd phan chd y&u: bd cdm bi€n bdo nguy
va den bdo.
C4m bi€n bdo nguy 1a mot loai cong tic tw dong 1am nhiém vu bat den &
bang ddng hd khi c6 sy thay ddi nguy hai dén di€u kién 1am viéc clia
dong co 6t0.
C4c cd ciu bdo nguy thudng gip nhat 1 bdo nguy 4p suit diu nhon trong
hé théng boi tron dong cd va bdo nguy nhiét dd nudc lam mat dong co.

Co ciu biao nguy ap suit nhét dong co

Cd ciu nay bdo hiéu trong trudng hdp dp sudt nhét dong cd gidm t6i mitc
c6 thé hu dong co. Khi dong co 6t6 1am viéc hoic dp suit trong hé thong
bdi tron gidm xudng thap hon 0,4 - 0,7 kg/cm® mang 6 (xem hinh 1.28)
nim & vi tri ban du, con ti€p diém 4 § trang thdi déng, ddm bio thong
mach cho dén bdo 3. Khi cong tic 1 déng, dén bdo 3 & bidng dong hd sé&
sdng, bdo hiéu sy gidm 4p sudt nhdt téi mitc khdng cho phép.
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Khi dong cd 6t6 1am viéc, nhét tir hé thong boi tron dong cd s& qua 16 cia
nim 8 vao budng 7 va khi 4p sudt dau trong budéng 7 16n hon 0,4 — 0,7
kg/cm® thi mang 6 s& cong 1&n, ning cin ti€p di€m di dong va ti€p di€m 4
md ra, dén bdo 3 tit.

Bo cam bién bao nguy

[
n Yk - .

Hinh 1.28 Co cdu bdo nguy dp sudt ddu boi tron dong co.

1- Céng tdc mdy; 2- Ndp; 3- Dén hiéu; 4- Cdc md vit bac; 5- Gid tiép diém;
6- Mang dp sudt; 7- Buong dp sudt; 8- Nim cé ren.

Co cau bdo nguy nhiét 46 nuéc lam mat dong co

Cd ciu nay bdo hiéu cho tai x€ bi€t nhiét dd nudc cao qud mitc cho phép
trong hé thdng lam mat dong cd. B6 cdm bi€n nudc dugc vin vao phia
trén cla két nuc hoic trén dudng nuéc di, con dén hiéu lip & bing dong
hd.

Q Cong tac

1- Chup dong 2- Thanh ludng kim 3- V6 bo cdm bién
4- bén hiéu 5- Vit dieu chinh.

Hinh 1.29 Co cdu bdo nguy nhiét dé nuéc lam mdt dong co.

C4u tao clia bd cdm bién bdo nguy nhiét do nudc twong ty nhu bd cdm
bi€n ctia dong hd nhiét d6 nuSc loai xung dién, chi khdc 1a trén thanh
ludng kim khong quan diy dién trd va thanh ludng kim dudc 1at ngudgc
xudng sao cho khi bi bi€n dang né sé cong vé phia duéi (vé phia c6 xu
hudng déng ti€p di€m KK’ 1ai).
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Khi nhiét @6 nuSc 1am mat dong cd thap thi ti€p diém KK’ § trang thdi md
va dén hiéu 4 tit. Khi nhiét do6 nudc lam mat ting, thanh ludng kim 2 bi
néng né sé& bién dang va & nhiét do 96°C +3°C thi ti€p diém KK’ déng,
den hiéu 4 sdng 1én.

1.3. THONG TIN DANG SO (DIGITAL)

1.3.1. Cdu triic co bdn

Man hinh hién thi s& trong mdi ddng hd thudng diing mdt VFD - Vacuum
Fluorescent Display (man hinh huynh quang chin khong), mot vai didt
deén LED phat sang hodc moét LCD - Liquid Crystal Display (man hinh
tinh thé€ 18ng). Ki€u VFD dugc st dung phd bién trong cdc ddong hd hi€n
thi s0 trong cdc xe ddi mdi.

DPéng hd hién thi s6 ¢6 cdc dic diém sau:
- Dé xem.
- Chinh xéc cao.
- Do tin ciy cao nhd hi€n thi s8, khéng c6 chi ti€t chuyén dong quay.
- Hién thi t6t nhat cho mdi déng hd.

Dué6i ddy sé mod td bing dong hd man hinh dién tf ki€u VFD trén xe
TOYOTA CRESSIDA.

Cong tac hanh trinh

Pong hé quang
dudng (co khi)

Cong tic thay¥81 thang
do déng ho nhién liéu

Hinh 1.30 Bing dong hé man hinh di¢n it kiéu VFD
trén xe TOYOTA CRESSIDA
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1.3.2. Cdc dang man hinh

1.3.2.1. Man hinh huynh quang chan khong VFD

Bao gdm 20 doan huynh quang nhé dugc sit dung trong dong hd toc dod xe
dé hién thi tdc d6 xe dudi dang s6.

Cau tao.
Man hinh huynh quang chan khong hoat dong giéng nhu &ng triod va bao
gdm 3 phan:

- M6t bo day toc (cathod).

- 20 doan (anod) dugc phd chat huynh quang .

- Mot luéi dudgc dit gitta anod va cathod dé diéu khién dong dién.
T4t cd cdc chi tit ndy dugc dit trong mot buéng kinh phing di hit hét
khi.

Anod gin trén tAm kinh, c4dc diy dién n6i véi ciac doan anod nim truc ti€p
trén mit tAm kinh, mot 16p cdch dién phi 1énh tAm kinh va cdc doan
huynh quang nim & phia trén 16p cdch dién.

Céc doan dugc phu chit huynh quang sé phat sang khi bi cdc dién t& dap
vao. Phia trén anod 12 mot ludi diéu khi€n dudc 1am bing kim loai dic
biét va phia trén ludi 1a cathod mot bo diy téc lam bing diy tungsten
mdng dudgc phu vit liéu phat ra dién ti khi bi nung néng.

Day toc
Lurdi
Tam kiTh trudc

Chat huynh quang B
i L&p cach dién
Tam Kinh

Day dién Céc doan (anét)

Hinh 1.31 Cdu tao man hinh huynh quang chdan khong.

Hoat dong
Khi dong dién chay qua cac diy téc, day téc bi nung téi khoang 600°C va
vi vy n6 phat ra cac dién td.
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Tam kinh truéc

fis e S

r—————

o
Day toc -\
(Kato) SRS

f/
\5_/.//‘9‘ a

Hinh 1.32 Man hinh huynh quang chdn khong.

N€&u sau d6 dién dp dudng dudc cAp cho cidc doan huynh quang né sé& hit
cdc dién t tor diy téc. Cac dién tf nay sau d6 s€ chay vao cac doan
huynh quang rdi xuéng mass, sau d6 quay lai cic day téc két thic mot chu
ky.

Khi dién tif tir ddy téc dap vio doan huynh quang, chidt huynh quang sé&
phét sdng (phdi cip dién 4p duong cho cidc doan huynh quang). Néu
khong cdp dién 4p cho ching, chiing s& khong phét sing.

Chifc ning clia lu6i 12 d€ ddm bdo cic dién tf dip déu 1én tit ci cdc doan
huynh quang. Do luéi ludn cé dién dp duong tai moi thdi di€m, nén tit ci
cdc phan tif cla né déu hiit cdc dién tif dugc phat ra tr day téc. Do dé khi
dién tif xuyén qua lu6i va dap vao andt chiing s& dudc chia déu.

1.3.2.2. Man hinh tinh thé 16ng (LCD - liquid christal display)

Dung LED lam linh kién hi€n thi ¢c6 nhugc di€m la tiéu thu dong 16n. Do
d6, ngdy nay ngudi ta diing cdc bd hi€n thi tinh thé 16ng. Chiing thudc loai
linh kién quang dién ban dan.

O cdc chat 16ng thong thudng, cdc phan t& sip x&p mot cach ngiu nhién.
Con & tinh thé 18ng, cdc phan tir dudc sip x&p c6 dinh huéng. Khi dit tinh
thé 18ng vao trong mot dién trudng, thi cdc phan ti ciia ching (hinh elip)
s& sip x&p theo trat ty nhat dinh. Vi vay, n€u chi€u 4nh siang vio tinh thé
16ng thi 4nh sdng xuyén qua khong bi phdn xa va mit ta khong phdt hién
dudc gi. Khi ¢6 dong dién chay qua tinh thé 16ng, cdc hat din s& va cham
vdi cdc phan ti [am cho cdc phan ti bi sip x&p hdn loan, mat trat ty va do
d6 n€u c6 anh sang chi€u vao thi 4nh sdng sé& bi tdn xa, lam cho tinh thé
16ng sang chéi nén mit ta nhin thdy dudc.
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1.3.2.3. Man hinh phia truéc (HUD _ head up display)

Man hinh phia truSc cho phép hié€n thi nhitng dit liéu tim nhin phia trudc
diu clia ngudi 14i. Man hinh nay dugc st dung trong nganh cong nghiép
may bay quan su dugc hon 20 nim va gan day da si dung cho nganh 6t6.
Pi€m thuin 1gi chinh cia man hinh ba chiéu 13 ngudi 14i khong cin quan
sat thudng xuyén bang tableau. N6 dugc sit dung dau tién trong nganh 6to
vao nim 1988 & ki€u xe Nissan Silvia va ndi bat nhat 1a ki€u xe
Oldsmobile Cutlass Supreme 1988.

Hé thong lam viéc nhu sau: tdc dd va ngudn cdm bi€n khic dugc kich
hoat bdi cédc electron, sau dé tin hiéu dugc truyén vio 6ng huynh quang
dé kich hoat nhitng phin trong 7 phan s& hay ki hiéu ddng hd trong ong.
Sau d6 cdc phan tif quang hoc s& xuit ra 4nh sdng tif nhitng phan nay dén
kinh chin gié clia xe. Ngudi ldi c6 thé nhin thdy hinh 4nh thuc giong nhu
dang ndi gan phia trugc xe.

Hinh &anh 3 chiéu Kinh quang hoc

/ Kinh quang hoc

Nguon hinh &nh

Hinh 1.33 Man hinh phia truéc, hién thi hinh danh thuc ciia xe

1.3.2.4. 6ng tia cyc den hinh (CRT- cathode-ray tube).

Nhitng thi€t bi man hinh dugc md t3 trong phan trén déu c6 nhitng gidi
han ctia n6. Nhitng ky ty trén man hinh chi gidi han trong s6 cdc phan ti
phdt sdng. Do d6, nhitng cdnh bdo nhu “ki€m tra dong cd “ hoic “ 4p luc
nhdt” 1a nhitng thong bio cd dinh dit c6 dudc hi€n thi hay khong, tuy
thudc vao diéu kién dong cd. Chinh vi vy, man hinh st dung CRT dang
dudc dp dung trén cac 6td ddi mdi.
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Hinh 1.34 mo6 t4 mot CRT di€n hinh. N6 12 mot 6ng thuy tinh dugc hiit
chan khong, c6 mot bé mit phing dugc phd bing vat liéu phat quang
phosphorescent. Bé mit nay 12 bé mit hoic mit trén d6 hién thi thong
bdo. Phan dudi 12 mot ciu tric phifc tap goi 12 sting phdng electron. Thiét
bi ndy tao mdt chum electron dugc ting tdc d€n man hinh va hoi tu tai
modt di€m trén man hinh. Mot hé thong cdc cudn diy dusi dang nam
cham di€n tao nén hi€n tugng hdi tu electron. Dong electron dudc hdi tu
goi 1a “chum”.

Tin hiéu \ Sing phong electron
Video

DPéng bd ngang

Mach lam |
Iéch ngang

Chum electron

Bé mat éng

Mach lam |
léch doc

!

Péng bd doc

Hinh 1.34 CRT va nhitng mach cé lién quan.

Chum electron tao nén mdt di€m sdng trén man hinh. Cudng dé 4nh sdng
tudng ng vdi dong hat clia chiim electron. Dong nay dudc ki€m soat bdi
mot di€én dp (Ve), dugc goi la tin hi¢u Video, trén mot di€n cuc dugc dat
gin sting phéng electron.

Trong mot dén hinh di€n hinh, dién 4p Video va xung ddng bo dudc tao
trong mdt mach dic biét goi 12 bo ki€m sodt CRT. So db khdi cho hoat
dong hé thng man hinh CRT véi bo ki€m sodt dudc trinh bay trén hinh

1.35.
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Nhitng bo Quét dién tir
cdm bién

Bé diéu y
May tinh khién CRT 4’|7—\

B nho
Video

AB 16

DB 8

NSNS

Hinh 1.35 Tableau 6 to voi CRT.

M4y tinh clia tableau vdi bd kiém sodt dén hinh thong qua cic bus dia chi
va dit liéu (DB va AB), va thong qua mdt k€t ndi lién tuc doc mot dudng
day ddnh ddu UART (bd nhan/truyén bat dong bd) dit liéu dugc gdi trén
DB dugc luu trong mdt bd nhd dic biét goi 1a Video RAM. B nhé nay
luu trit dit liéu digital dugc hién thi theo ki€u chif - s¢ hodc hinh 4nh trén
man hinh CRT. B diéu khién CRT chda dit liéu tr Video RAM va
chuyén d6i né thanh tin hiéu video tudng ng (Vc). Cung lic, bd diéu
khién CRT tao déng bd doc va ngang cin thi€t d€ van hanh bd phan
raster ddong bod véi tin hiéu video.
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1.3.3. S0 do tiéu biéu

Trén hinh 1.36 trinh bay so do6 tableau hién so trén xe Toyota Cressida

Cang tic dan 1g Cam ki€n toc do

Tréi o TiALTFL
Phai ©
Corg tic den Hazard Cam bién méc nh én ligu @ r
N ; A10 Rale
digu khi€n \
)e Lo 1 dén pha )
, A20 L
Céng tac O/D chnh N

T bd a0 nhay
<L

<«— T dén sai

oo

Cau chi TAIL

bén
den soi
Bin trd |
dieu khién dén

TUIC 44nh 1Ea Cong tac thy d6itharg do mic nhidn ligu

Tii ECU chéng trdm
Tii ECU khéc (4-P)

YVYY

Céng tac khéi dang s8 trung gian

|
o Cong téc khdi dong TR Até
s0 trung gian [} A1S
N A16
N R [s,
gl o2 A7 o A 4T cauchi DOME
R o/c 3 A18  May tinh déng hd al Cén11bién nAigt do nude
Pén chan G1 ~0"0 A1S  idn thi 6 va VFD Sy
Cong tac chon A9 3
cheé do ECT Cépgdtéc bao ap MQ
- suat dau
=2 F10] ~ ,~ Péntéodp sudt ndt 1Ge 1 [?] =
=
< AR 4 . )
. 4 i Den kiém tra dong co 3
2 Khoa dién P\ —— ong IGS Pér TCCS ECU
S SE X Denbao ABS [ 5 ,
2 A o—-H Cau o1l GAUGE @ Der ABSECU
= FLAM1T [Gig QS o X Dénbao chan ga ty dong I Fa ?}fann%‘il{lfg%%“é“
2 e—oo0—0<0 9 N ) - N T ol 8E VUL,
s 1 — — Z\ Bén bao dai an toan I F4¥ (B <«—CANADA™
© 0— === < T10 13 |
< oo~ | TycduchiST ! ; = '
5 (TacauchlST g1l ; T I USA: MayTinh daivai !
@ FL AM 2 CAu chi IGN "USA Rolekiémtra Y | | tudong ) I
| bong gén - . GAVADA:Rdle Kéthp__

C4u chi DOME
QU >—

§ & CQ_ngdt;a’c bre]io )
g a =1 - muic n
ALT Bén may linh dong hd =1 v éu phan
Fi hign thi s6 A13 :2:! ' Cdng téc phanh tay
. 66l | o DEMBAOSEC 1O ) LGT ) Bénoye L may phat
& Mein | Tii dén cf)t—m ! X Pén odo pha m& R IG4 N
OF  TUCONg IAc sang/IGi——4 1 & ) C4m bign dén hong
. den pha i =
1TU ¢34 ch HEAD RH UPR =»—9 E1 Dén 040 cira ma
Lo CANADA[ P2 @Céng tac clie (X4)
Accu F7I Dén vao pha I F§ =

<

as]

Bén sai ), DEr bién t&

7 diéu khién dén

OIOIO)

Hinh 1.36 So do tableau sé trén xe Toyota CRESSIDA
1.4 Hé thong dinh vi va din dudng (Navigation system)

Sinh vién tim tai liéu trén Internet.
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CHUGNG 2: HE THONG CHIEU SANG VA TiN HIEU

Hé thdng chi€u sdng — tin hiéu trén 6td gidp tai x& c¢6 thé nhin thad'y chudng
ngai vat trén dudng trong diéu kién dnh siang han ché, diung d€ bdo cic tinh
huéng dich chuyén @€ moi ngudi xung quanh nhin bi€t. Ngoai ra, hé thong
chi€u sdng — tin hiéu con hi€n thi tinh trang hoat dong clia cdc hé thong trén
0t6 dén tai x&€ thong qua bang tableau va soi sing khong gian trong xe.

2.1. Hi THONG CHIEU SANG

2.1.1. Nhiém vu, yéu cau va phan loai

Nhiém vu:

Hé thong chi€u sing nhim didm bdo di 4nh sing cho ngudi ldi va hanh
khdch trén trong diéu kién van hanh khong di 4nh sing.

Yéu cdu:
Hé thdng chi€u sdng phai d4p ng 2 yéu cau:
- C6 cudng d6 sang du 16n.
- Khong lam 16a mit tai x& xe chay ngugc chiéu.
Phan loai:

N&u phan loai treo vi tri ta ¢6 chi€u sdng trong xe (den tran, soi sdng capd...)
va chi€u sdng ngoai (dén dau, den dudi...).

Trong loai th hai, cin cf vio dic di€ém cda phian bd chim 4nh sidng trén
mit dudng, ngudi ta phan thanh 2 loai hé thong chi€u sdng ngoai:

- Hé thong chi€u sang ki€u chau Au va ki€u M.
2.1.2. Cdc thong sé cd ban va chitc ning

a. Théng s6 co ban:

Khodng chiéu sdng: 1a chiéu dai 16n nhit clia viing 4nh sdng phét ra tinh tir
den diu.

- Khoang chi€u sdng khi bat pha (xa) tir 180 — 250m.
- Khodng chi€u sdng khi bat c6t (gan) tr 50 — 75m.
Cuong do dnh sdang:
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Cudng dd 4nh siang 13 ning lugng dé€ phdt xa 4nh sdng & mdt khodng cdch nhat
dinh. Ning lugng dnh sdng c6 lién quan d&€n ngudn sdng va cudng do 4nh sdng
dudc do bing don vi c.d (candelas). Trudc kia, don vi c.p (candle power) ciing
dugc dp dung: I c.d =1 c.p.

Téng cdc hat 4nh sdng rdi trén 1 bé mit dugc goi cudng dd chi€u sing, dugc do
bing don vi lux (hoic metre-candles). Mot bé mit dudce chi€u sdng véi cudng do 1
lux (hay I metre-candles) khi 1 bong den c6 cudng d6 dnh sdng [ c.d ditcdch I m
tif man chin thing ditng. Khi gia ting khodng cdch, cudng do chi€u sing s& gidm.
Cudng do chi€u sdng ty 1& nghich véi binh phuong khodng cdch tinh tir ngudn
sdng. Piéu nay c6 nghia 12 khi khodng cdch chi€u sidng ting gdp doi thi cudng do
4nh sdng trén bé mit ma 4nh sing phit ra sé& gidm xudng bing Y% cudng dd 4nh
sang ban diu. Vi vay, néu cAn mdt 4nh sdng c6 cudng dd 16n nhat nhu Iic ban dau
thi ning lugng cung c4p cho dén phai ting 1&n gi'p 4 1an.

b. Chiic ndng cdc loai den:
Hé thong chi€u sdng 12 mot t& hgp gdm nhiéu loai dén chic ning, bao gom:

Dén kich thudc trudc va sau xe (side & rear lamps): Dung d€ bdo kich thudc trudc
va sau xe khi chay ban dém hoac khi dau.

Dben ddu (head lamps - main driving lamps): Diung dé chi€u sing khong gian phia
trudc xe gilip tai x& c¢6 thé nhin thdy trong dém tdi hay trong diéu kién tim nhin
han ché.

Cong sudt dinh mic clia den dau:
O ch& do chidu xa 1a 45— 70W. O ch€ do chi€u gdn 1a 35 — 40W.
Den suwong mu (fog lamps):

Trong di¢u kién swong mi1, néu st dung dén pha chinh c6 thé tao ra ving 4nh
sang chdi phia trudc, c6 thé gy chéi mit cho tii x& cdc xe chay ngugc chidu
va ngudi di dudng. Bén suong mu s€ gitp giam dudgc tinh trang nay. Pién dp
cung c4p cho dén suong mi thudng dudc 14y sau relay den kich thuéc.

Dbeén suong mit phia sau (rear fog guard): Pén nay dung d€ bdo hiéu cho cic xe
phia sau nhin biét trong di€u kién c6 suong mu hodc tim nhin han ché do thdi
ti€t. Pién 4p cung c4p cho deén nay dudc 14y sau dén cot (dipped beam). Mot den
bdo ciing c¢6 thé dudc gin vio tableau dé€ bao hi¢u cho tai x& khi dén suong mu
phia sau hoat dong.

DPen ldi phu (auxiliary driving lamps): Dén nay dugc ndi véi nhdnh dén pha chinh,
diing dé ting cudng d6 chi€u siang khi bat d&n pha. Nhung khi ¢6 xe d6i dién dén
gan, dén nay phai dudc tit thong qua mdt cong tic riéng dé tranh gy chéi mit tai
x& xe chay ngudc chiéu.
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Céng tdc chdp pha (headlamp flash switch): Cong tic dén chép pha dudc st dung
dé ra hiéu cho cdc xe khdc ma khong phai bat cong tic deén chinh.

ben lii (reversing lamps): Dén nay s& sdng khi xe gai s0 l1ui nhdm bdo hiéu cho
cdc xe khac va ngudi di dudng.

Pén phanh (brake lights): Dung d€ bio cho tai x& xe sau bi€t dé giit khodng cdch
an toan khi dap phanh.

bén bdo trén tableau (warning indicators): Dung dé hién thi cdc thong sd, tinh
trang hoat dong clia cdc hé thong, bd phin trén xe va bdo 181 (hay bdo nguy) khi
cdc hé thong trén xe hoat dong khong binh thudng.

beén bdo dut béng (lamp failure indicator): Trén mot sd xe ngudi ta 1dp mach bdo
cho tai x& biét khi c6 mot bong den phia dudi bi dit hay sut 4p trén mach dién
lam d&n mdJ. Pén bdo nay dudc dit trén tableau va sdng 1én khi ¢ su ¢ vé mach
hay den.

beén trdn (room light): Pén tran dung d€ soi sdng salon xe vio ban dém khi can.
N6 ciing dudc thigt k&€ cho ché& do ty dong dé bdo cita chuta déng kin.

Dén bod Front fog
khgi déng switch Relay
KL
1 e N Peén suong mu trudc - trai
. Fuse (Front fog - left)
. - - I _g-.: Beén suong mu trudc - phai
Fusible Side lamp (Front fogg- right) P
link switch L Den kich thusc trugc - trai
Starter I O . ® (Slide - left)
solenoid L l_®_ Dén kich thugc sau - trai
(Rear - left)
e So— Auxiliary —R—te Bén kich thudo trdc - phai
Head lamp drivi (Slide - right)
switch riving 0% Ben kich thudc sau - phai
lamp o (Rear - right)
. Dén bang sd
switch (Numbergplate)
® | Bén phuy trai
(Auxiliary - left)
Cong [ & aj
% . relayj Dén phu phai
tdc may relay e _\ & ——¢ (Auxiliary - right)
i (3_‘ Pén dau - xa (Headlamp - main)
. - - x Pén diu - gan (Headlamp - dip)

_— Main

d Béao pha (Main beam warning)
N —

Headlamp flash dip
switch Pén dau - xa (Headlamp - main)
Dén dau - gan (Headlamp - dip)

Rear
\ 4 fog I Dén suong mu sau - trai
v i guard (Rear fog - left)
Dén Bobin switch ® | Dén suong mu sau - phai

(Rear fog - right)

- Béo dén suong mu sau
(Rear fog warning)

Hinh 2.1: So d6 mach dién chiéu sdng trén 6to

Trén hinh 2.1 trinh bay sd dd ddu ddy ctia mot hé thong chi€u sdng cin ban trén 6
t6. Can luu y ring, cdc bong dén dugc diu song song va cdc ddy mass thudng
dudc ndi chung cho mot cum béng den. Vi vy, trong trudng hop thi€u mass (do
khoen bit mass ti€p xic khong t6t véi thin xe hoidc bi gi), dong dién s& chay qua
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phia ddy mass cOn t8t nén mot s6 bong sé& dugc ddu ndi ti€p: vi du bat den ré
nhung den kich thude chdp.

2.1.3. Cautao béng dén

Anh sdng tir d&n phét ra 13 nhd vao mot diy téc phat sing hodc c6 dong dién di
xuyén qua O6ng thily tinh dudc hit chan khdng hodc chita loai khi dit biét bén
trong.

Phin 16n trén xe déu st dung loai béng den phdt sdng bing diy téc, nhung trén
cdc phuong tién giao thong cdng cdong thudng st dung loai bong den huynh quang
dé chi€u sing bén trong xe. Cé4c loai béng d&n huynh quang c6 wu di€m la ngudn
sang dugc phdt tin déu ra trong khu vuc 16n, tranh 1am cho hanh khich bi mdi mit
va tranh bi ch6i nhu & den day téc.
Trong nhitng nim gin diy, trén xe da bt diu st dung dén phéng khi xenon
v6i dd chi€u sdng tdt hon, it chéi mit tai x&€ ngude chiéu nhung lugng dién
tiéu hao it hon. Cdc den dudi ciing st dung t& hop cdc dén LED thé hé mdi
chit khong xai1 bong day téc nira.
Den day toc:
V4 deén lam bing thdy tinh, bén trong chita ddy dién trd 1am bing volfram.
DAy volfram dugc n6i véi hai diy din dé€ cung cadp dong dién dén. Hai day
din nay dudc gin chit vio ndp diy bing dong hay nhdm. Béng dén dugc hit
chan khdng v6i muc dich loai bé khong khi d€ tranh oxy hod va 1am bdc hoi
day téc (oxy trong khong khi tac dung vGi volfram & nhiét d6 cao gy ra hién
tugng den béng dén va sau mot thdi gian rat ngin, diy téc sé& bi dit).

K¥RIEY  oayaa

Eaidl

entarv °,
TIdp QIEm mass

Hinh 2.2: Bong den logi ddy toc

Khi hoat dong & mot dién 4p dinh mifc, nhiét do day toc 1én d€n 2.300°C va
tao ra dnh sdng tring. Néu cung cip cho dén mot dién 4p thap hon dinh mifc,
nhiét dd day téc va dnh sang phét ra s& gidm xudng. Ngudc lai, n€u cung cap
cho d&n mot dién 4p cao hon, ching bao 1au sé& 1am boc hai ddy volfram, giy
ra hién tugng den béng dén va dot chdy cd day téc.
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DAay téc clia béng deén cong sudt 16n (nhu dén diu) dugc ché tao d€ hoat
dong & nhiét dd cao hon. Cudng d6 dnh sang s€ ting thém khodng 40% so
véi dén diy téc thudng bing cdach dién diy vao béng den mdt luong khi tro
(argon) v6i dp sudt tuong d6i nho.
Bong den halogen:

Sudt qud trinh hoat dong clia béng dén thudng, sy bay hoi cda diy toc
tungsten 12 nguyén nhan lam v thdy tinh bi den lam gidm cudng do chi€u
sang. Mic dui ¢6 thé gidm dudc qud trinh nay bing cdch dit day téc trong
mot bong thiiy tinh ¢6 thé€ tich 16n hon. Tuy nhién, cudng dd 4nh sing cla

béng dén loai nay van bi gidm nhiéu sau mt thdi gian sit dung.

Thach anh

= | Day téc tim c6t

| ' Phén che
Ddy toéc tim pha

Hinh 2.3: Bong dén halogen

Van dé néu trén da dudc khic phuc véi sy ra ddi clia bong den halogen, c6
cong suit va tudi tho cao hon béng den thudng. Pay 1a loai béng den cé
nhiéu vu di€m so véi dén diy téc ki€u cii. Pén halogen chita khi halogen nhu
iode hodc brom. Cdc chat khi nay tao ra mot qud trinh hod hoc khép kin véi
hién tugng thiing hoa clia iodur volfram: iode két hdp véi vonfram (tungsten)
bay hoi & dang khi thanh iodur vonfram. Hon hgp khi nay thiing hoa khi gip
vo thily tinh thach anh véi nhiét @o vira di d€ hdn hop khdong bam vio ma
chuyén dong thing hoa s& mang hdn hdp nay trd vé viing khi nhiét 46 cao
xung quanh tim den. O d6, né s& tach thanh 2 chat: vonfram bim trd lai tim
dén va cdc phan tir khi halogen dugc gidi phong trd vé dang khi. Qud trinh
tdi tao nay khong chi ngin chin su d6i mau béng d&én ma con giit cho tim
den ludn hoat dong & diéu kién tdt trong mdt thdi gian dai.

Béng den halogen phdi dudc ché tao d€ hoat dong & nhiét dd cao hon
2500°C. O nhiét do nay khi halogen mdi b&c hdi. Ngudi ta st dung phan 16n
thdy tinh thach anh d€ 1am vé béng den vi loai vat liéu nay chiu dudc nhiét
dd va 4p suat rat cao (khodng 5 d€n 7 bar) lam cho day t6c den sdng hon.
Thém vio d6, mot vu di€m nita cia béng halogen 14 chi cAn mot tim dén nhd
hon so véi béng thudng cho phép diéu chinh tiéu di€m chinh x4dc hon so v§i
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béng binh thudng. CAn luu y ring, khi thio béng halogen ta khong dudgc
cham tay vao phan thuy tinh thach anh, n€u cham, tudi tho clia béng sé&
giam.

Guong phdn chiéu (chéa den):

Chtic niing clia guong phdn chi€u I3 dinh huéng lai c4c tia sdng phdt ra tir tim
den. Mot guong phin chi€u tdt sé tao ra sy phdn xa, dua tia sing di rat xa tr
phia dau xe.

Binh thudng, guong phdn chi€u c¢6 hinh dang parabol, bé mit dugc ddnh
béng va phi mot 16p vat lidu phdn xa 4nh sdng tdt nhu bac (hay nhom). BE
tao ra su chi€u sdng t6t, day toc dén phai dugc dit chinh xdc ngay tai tiéu
di€m ctia guong nhiim tao ra cdc tia sang song song. N&u tim den dit & cdc vi
tri ngodi tiéu di€m s& 1am tia sdng di tréch huéng, c6 thé lam 16a mat ngudi
diéu khién xe ngugc chiéu.

DPa sd cdc loai xe ddi méi thudng st dung chéa den c6 hinh chit nhat, loai
chéa dén nay bd tri guong phan chi€u theo phuong ngang cé tic dung ting
viing sdng theo chi€u rong va gidm viing sing phia trén giy l6a mit ngudi di
xe ngugc chiéu.

Guadng phan chiéu phu

—

2

Vi tri bédng dén Guong phan chiéu chinh

Hinh 2.4: Choa den hinh chit nhdt

Ciach bo tri tim dén duoc chia 1am 3 loai: loai tim dén dit trudc tiéu cu,
loai tim den dit ngay ti€u cu va tim den dit sau ti€u cy (hinh 2.5).

-

—— —
} (}
e i
\t" S
Tim dén Tim den Tim denx*‘
trudic tigu cu ngay tigu cu sal tigu cu

Hinh 2.5: Cdch bo'tri tim den

Nhu & trén da dé cdp, dén dau hién nay c6 2 loai: hé chdu Au (hinh 2.6) va
hé M§ (hinh 2.7).
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> Heé chduAu:

Guadng phén Anh sang pha ‘Day téc tim pha
chiéu = e . / | Day téc tim c6t

Tim pha |

b

L Phan che
Tim cot

Hinh 2.6: Pén hé chdu Au

DAy téc 4nh sdng gan (dén cdt) gdm c6 dang thing dugc bd tri phia trudc tiéu cu,
hoi cao hon truc quang hoc va song song truc quang hoc, bén dudi c6 miéng phdn
chi€u nhd ngin khong cho cdc chim 4nh sdng phdn chi€u lam lod mit ngudi di xe
ngudc chiéu. DAy téc 4nh sdng gin c6 cdng suit nhd hon diy téc 4nh sidng xa
khodng 30-40%. TAm phan chi€u nhd bi cit phan bén trdi mot géc 15°, nén phia
phdi clia dudng dudc chi€u sdng rong va xa hon phia trdi.

Hinh dang den thudc hé chiu Au thudng c6 hinh tron, hinh chit nhat hodc hinh c6
4 canh. Cdc dén nay thudng c6 in sd “2” trén kinh. Pic trung clia den ki€u chiu
Au 12 c6 thé thay d6i dudc loai béng dén va thay d6i cd cdc loai thau kinh khac
nhau phi hdp véi dudng vién ngoai clia xe.

> He¢ My: . :
_ Bifocal sec, \
\\> \
é(t)ifr?tcal Pafallel beam B
~— Section 2 s:
Hinh 2.7: Den hé My

DPdi v6i hé M§, hai diy téc 4nh sdng xa va gan c¢6 hinh dang gidng nhau va bd tri
ngay tai tiéu cy cia chéa. DAy téc dnh sing xa dudc dit tai tieu diém cla chda,
diy téc 4nh sing gin nim léch phia trén mit phing truc quang hoc d€ cudng do
chum tia séng phdn chi€u xuéng duéi manh hon. Mot s xe con st dung hé chi€u
sdng 4 dén pha. Khi bat 4nh sdng pha, ca 4 dén siang, khi bat cot chi sdng 2 bong.

e. Thdu kinh den:

Thau kinh ctia dén 1a mot khdi gom nhiéu hinh ling tru c6 tdc dung udn cong va
phan chia tia sdng chi€u ra tir dén theo ding huéng mong mudn. Viéc thiét k&
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thau kinh nhim muc dich théa man cd hai vi tri chi€u sdng gan va xa. Yéu cau
cia dén pha chinh 1a 4nh sdng phdt ra phdi di xuyén qua mot khoang cdch xa
trong khi dén pha gin chi phatra tia sing & mitc do thdp hon va phat tdn tia sdng
& gan phia tru6c dau xe.

Conventional system - New system: PES-PLUS

Hinh 2.8: Cdu triic dén ddu loai cii va mdi

Cudng dd d4nh sdng vung trudc dén dau duge phan b theo quy luit trén hinh 2.9:

Metres

210

|~ 1 Lux

|- 5 Lux

10 Lux

(e)

Hinh 2.9:Dé thi phdan b6 cuong dp sang trén mdt duong

Hién nay, hinh dang chup dén trén cic xe di mdi rat da dang, mang tinh thim
m§ v dugc cdi ti€n nhiéu nhim ting cudng do6 sdng va khodng cdch chi€u
sdng.
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Hinh 2.10: Hinh dang dén ddu trén cdc logi xe doi mdi

2.1.4. Mot so s¢ dd6 mach diéu khién hé thong chi€u sang

Mach dién ctia hé thong chi€u sdng trén xe dugc chia 1am hai loai, phu thudc vao

cdch cung cip dién 4p d€n béng dén dau: duong chd va 4m chd.

a.

So do cong tdc dieu khién den logi duong cho:

Headlight
Headlight Control Relay o Hight Beam
. - Fuse HEAD {LH)[ . _ ;
4 E 3 : 3 Indicator Light
—E’.}—U—"{_. o C——£ Hl ncicatar Lig
|- ‘]' , ) II—|E
W, Fuse HEAD [HHqF N N | j
Ta illight Control Relay e —
Fuse TAIL anhg
|b—2s:-E“.—*"-5—1 13 A 5_(
Accu Wi
A2 | | a8 Ald| Al | A3
T[H[R Light HE | HU| HL | ED
OFF GGl B | e o | Dimmer
AL 0 Switch Loy o——0 | Swilch
HEAD | < HIGH o -

g

Pg

Hinh 2.11: So do cong tdc diéu khién den dau loai duong cho

Hoat dong: Khi bat cong tic LCS (Light Control Switch) & vi tri TAIL: Dong
di€n di tu: @ accu > W; = A, = A = mass, cho dong tu: @ accu = coc4’, 3’
— ciu chi = dén - mass, dén domi (kich thudc) sdng.
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Khi bat cong tic sang vi tri HEAD, mach dén ddmi van sdng binh thudng,
d6ng thdi c6 dong to: @ accu > W, = A3 > A = mass, rdle dong 2 tié’p
diém 3 va 4 lic d6 c6 dong tir: @ accu = 4°, 3° = cau chi = dén pha hoic
c6t, néu cdng tic dido pha & vi tri HU, dén pha sdng 1én. N&u cong tic ddo
pha & vi tri HL dén c6t sdng I1én.

Khi bat FLASH: @ accu = W, = A4 = A;; 2 Ay = mass, den pha sdng
1én. Do d6 den flash khong phu thudc vao vi tri bac cia cong tic LCS.
DP4i véi loai duong chd & déen dau tfc Am chd & cong tic, dén bdo pha
dugc ndi v6i tim dén cot. Liic nay, do cdng suit clia bédng dén bdo pha rat
nhd (< 5W) nén tim dén cot déng vai trdo ddy dan d€ dén bdo pha sing 1én
trong lic md dén pha.

Mot s& xe diing role d€ thay cho cong tic chuyén d6i pha cot d€ ting do
bén clia cong tic.

A A < oA oA N o A N
b. So do cong tac dieu khien den loai dm cho:
Aol dén pha ot
Rale den d8u F S
o MR ol - :r'“f—:— a
- Mkt i s £ -4 Bl i
Wz Wa
az 14 a1z : !
T [T | ]m M ne| wo w o H L Hl L
2FF FLasE | oo ] I
T4l | o o Lo oo
Accu a N ] Ee = | Wi [ £ Eﬂ
i I 5 AT 3]
Cing tac den d8u J___ Cong e dén pha ot i_ Bén diu
— &
E2n bdn pha

Hinh 2.12: Sodoé mach diéu khién den kiéu Gm cho
Trong trudng hgp nay, nguyén 1y 1am viéc ciia mach nhu sau:
Khi bac cong tic LCS & vi tri HEAD dén domi sdng, ddng thdi c6 dong: @
accu = W, = Aj3 = A = mass, role dong 2 ti€p diém 3 va 4 ldc d6 ¢6
dong tu: @ accu=> 4,3 2> W32 Ay, Néu cong tic chuyén pha & vi tri HL,
dong qua cudn diay khong vé mass dudc nén dong dién di qua ti€p diém
thudng déng 4, 5 (cda dimmer relay) = cdu chi = tim dén c6t = mass,
deén cot sing 1én. N&u cdng tic ddo pha & vi tri HU, dong qua cudén W3 =
A, = mass, hiit ti€p di€m 4 ti€p xiic vdi ti€p diém 3, dong qua ti€p di€m
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4,3 - ciu chi = tim dén pha = mass, d&n pha siang 1&én. Liic nay dén bdo
pha sdng, do dudc mic song song v6i dén pha.

c.  Sodo cong tic dieu khién den suong mit

Mach nay dudc trang bi chli yé&u trén cdc xe sit dung  nhitng ndi ¢6 sudng

N
mu.
Ridile @&n sudng mu
Fuse ECL il 5
0
Y]
TI—
Fdle & n kich thude Py
4 8 Fuse Tail Tzil Light
b0 T G ;
l_r_n"r"ﬂ :
Az Ei&an sudng mu
T|B|H

OFF Fog | Few’

T4 = TFF

HEa] P e £

Ligh Cortret | &1 T
Switch Cong t4c dén suong mu
—L " aceu
[ ks

Hinh 2.13: S0 dé cong tdc diéu khién den suong mi

Trong so d6 dau diy trén, dén swong mu dugc két ndi v4i hé thong den
domi va hoat dong nhu sau:

Khi bat cong tic sang vi tri TAIL thi coc A, sé& dudc ndi mass cho dong tur:
@® accu — rdle den Taillight — cudn role dén suong mu cudn diy — mass,
lam ti€p di€m d6ng lai cho dong di tir: @ accu — rdle dén suong mu —
cong tic dén suong mu va nam chd tai day, khi bat cong tic dén suong mu
thi c6 dong qua den — mass, den suong mu sang 1€n.

2.2. HE THONG TiN HIEU

2.2.1. Hé théng coi va chudéng nhac

Coi va chudng nhac dudc x&€p vao hé thong tin hiéu vi cdc tin hiéu Am
thanh do cdi va chudng nhac phat ra nhim muc dich cht y&u dé€ bdo cho
ngudi di dudng va tii x& cdc xe khdc sy c6 mit hoic hudng dich chuyén
cta xe dang chay nhim ddm bdo an todn giao thong.
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a. Coi dién:

Hinh 2.14: Cdu tao coi

1. Loa coi 2. Khung thép 3. Mang thép 4. Vo coi 5. Khung thép
6. Tru ditng 7. Tém thép 16 xo 8. Léi thép tir 9. Cuén day 10. Oc ham
11. Oc diéu chinh 12. Oc ham 13. Tru diéu khién 14. Cén tiép diém tinh
15. Can tiép diem déong 16. Tu dién 17. Tru ditng ciia tiép diém
18. Ddu bdt ddy coi 19. Niim coi 20. Dién tré phu

Nguyén Iy hoat dong:

Khi bat cong tic may va nhan cdi: ® Accu = cudn diy-> tiép di€m KK’
- cong tic cdi »mass, cudn day tr héa 16i thép, hiit 16i thép kéo theo
truc diéu khién mang rung lam ti€p di€m KK’ md ra = dong qua cudn
diy mit > mang rung ddy 16i thép 1én = KK’ déng lai. Do d6, lai ¢
dong qua cudn diy. Sy déng m§ cla ti€p di€m lam truc mang rung dao
dong véi tin s6 250 — 400 Hz - mang rung tic dong vao khong khi, phat
ra ti€ng kéu.

Tu dién hoic dién tr§ dudc mic song song tiép di€m KK’ d€ bio vé tiép
diém khdi bi chdy khi dong dién trong cudn diy bi ngit (C = 0,14 —
0,17 uF).

Role coi: Trudng hop mic nhi€u coi thi dong dién qua cong tic coi rat 1én (10

— 25A) nén dé 1am héng cong tic cdi. Do dé role cdi dude st dung dung dé
gidm dong dién qua cong tic (khodng 0, A khi st dung rdle coi).
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""" [T oo

Accu

oo -~}

Hinh 2.15: Ro'le coi

Khi nhan nit cdi: @ Accu = niit ¢di = cudn day mass, tir hda 16i thép hit
ti€p di€m déng lai: ® Accu = cau chi = khung tir = 18i thép = ti€p di€m
- ¢Oi = mass, coOi phét ti€ng kéu.

b. Chudng nhac:

Khi 6t6 chay lui cdc den bdo Iui duge bat ty ddong va két hgp v6i chudng
nhac.

So @6 mach dién:

Zong tac i
SV J_ Ben beo i
oD {8 —o~o—a o — £

W
Ben higu —&)—

Ghudngnhas_|

Hinh 2.16: So do hé thong tin hiéu den va chuéng nhac.
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Hinh 2.17: So dé mach chudng nhac
Khi gai s6 lui cdng tic lui déng lai, c6 dong nap cho tu theo 2 nhanh:

Tu: @ Accu 2 R;> C2 cuc BE cia transistor T, 2 R4~ diode D> mass,
dong dién phan cuc thuin cho T, din, T; khéa. Khi C; dugc nap dﬁy lam T,
khéa, T; din cho dong: @ Accu = chuéng = T; => mass, lam chuéng kéu, khi
T, dan thi C; phéng nhanh qua T; = R4 = 4m tu, lam T; md nhanh, T, khoa
nhanh, khi tu T phéng xong thi n6 lai dugc nap, T, dan, T, kho4...

2.2.2. Heé thdéng bio ré va biao nguy

a. Cong tdc den bdoré:

Cong tic dén bdo ré dugc bd tri trong cdng tic t6 hop nim dudi tay 14i, gat
cong tic nay sang phdi hoidc sang trai sé 1am cho dén bdo ré phdi hay tréi.

Hinh 2.18: Cong tdc déen bdo ré

b. Cong tdc den bdo nguy
Khi bat cdng tic dén bdo nguy né sé lam cho tit ci cdc dén bdo ré& déu
nhdy.
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C.

Hinh 2.19: Vi tri cong tdc den bdo nguy
Bo tao nhdy

Bo tao nhdy 1am cho cdc dén bdo ré nhdy theo mot tin sd dinh trudc. BO
tao nhdy dung cho cd dén bdo ré va bdo nguy. Bo tao nhdy c6 nhiéu dang:
cd dién, cd ban din hoic ban din tudn hoan.

Bo tao nhdy kiéu co - dién

B tao nhdy nay (hinh 2.20) bao gom mdt tu dién, cdc cudn day L, L, va
cic ti€p di€ém. Dong dién dén dén bdo ré chay qua cudn L; va dong dién
qua tu bing qua cudn L,. Cudn L; va L, dudc quan sao cho khi tu dién
dugc nap, huéng vao tir trudng trong hai cudn khit 1an nhau va khi tu dién
dang phéng huéng clia tir trudng trong hai cudn k&t hop lai. Cic ti€p di€m
dudc déng bdi luc 10 xo. Mot dién trd mic song song véi cdc tiép di€m dé
tranh phéng tia lifa gifta cdc ti€p di€ém khi bd tao nhdy hoat dong.

Nguyén ly hoat dong:

Khi bat cong tic miy, dong dién tir accu dén ti€p di€m va dén tu dién qua
cudn L, nap cho ty, tu dudc nap day.

@ @

I [

©
©

1
|
| :
| L
| M T a Y . ~
Cong ! : @Cong tac bao ré
tac may , ! o
! I
|
: : ——¢ *r——
I
M I
Accu : ! :
| :
! I
I I

tac mady.

Hinh 2.20: Hoat dong ctia by nhdy co - dién khi bdt cong
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Khi cong tic bdo ré bat sang phai hodc sang trdi, dong dién tir accu dén
ti€p di€m, qua cudn L, d€n codng tic bdo ré sau d6 d&€n cidc den bdo ré.
Khi dong dién dong dién chay qua cudn L, ngay thdi di€m d6 trén cudn
L, sinh ra mot tif trudng 1am ti€p diém m3.

&

1
|
I |
|
! L
. I R Cong tic bao ré
Cong ! ! . g
tac may I <1 |
| { <t |
| { <7 1
[ {7 L, | *~——
— | 4T |
| | T |
Accu ! I
. :
! 1
| |

-]

Hinh 2.21: Hoat dong ciia by nhdy co dién khi cong tdc den bdo ré bdt.

Khi ti€p di€m md, tu dién bt ddu phéng dién vao cudn L, vao L, d€n khi
tu phéng hét dién, tir trudng sinh ra trén hai cudn gitt ti€p diém md. Dong
dién phéng ra tir tu dién va dong dién tir accu (chay qua dién tr§) d€n cdc
bong dén bao ré, nhung do dong dién qud nhd den khong sang.

P |
I
T  I— | I
| SR m— L
! _— O— 5
A ' 1 | Coéng tac bao ré
Cong | Lo ds\ g
tac may [ 1«1 : N\
| e |
| { <7 1
! <1 L, ® *—
| <1 |
Accu | — !
! I
I I
! I
I I

L1111

Hinh 2.22: Tiép diém md, tu di¢n phong
Khi tu phéng hét dién, ti€p di€m lai déng cho phép dong dién ti€p tuc
chay tir accu qua ti€p di€m dé&n cudn L, rdi d€n cdc dén bdo ré 1am chiing
sang. Cuing lic &6 dong dién chay qua cudn L, d€ nap cho tu. Do huéng
dong dién qua L; va L, ngugc nhau, tor trudng sinh ra trén hai cuén khir
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13n nhau va giit cho ti€p diém déng d&n khi tu nap ddy. Vi vy, dén van
sang. Khi tu dudgc nap day, dong dién ngung chay trong cudn L, va tir
trudng sinh ra trong L; lai 1am ti&p di€m ti€p tuc md, dén tit.

Chu trinh trén 1dp lai lién tuc 1am cdc dén bdo ré nhdy & mot tAn sd nhat

dinh.
! |
o I
: oL,
Cong i ! C}\Céng tac bao ré
tac may | ! d
! 1
; S
1 I
M I |
Accu . : I :?{;’:v‘ﬂ;
T : . i{i@ ONONC)
! I

Hinh 2.23: Tiép diém déng (den bdo ré sang)

> Bo tao nhdy kiéu co - bdn din

Mot rdle nhd d€ 1am cdc dén bido ré nhdy va mdt mach transitor dé dong
ngit role theo mot tin sd dinh trudc dugc k&t hdp thanh bd tao nhdy ki€u
ban transitor.
Tu dién
Transistor

Rao le
Hinh 2.24: B tao nhdy kiéu co - bdn din

> Bo tao nhdy kiéu bdn din:

Bo6 tao nhdy ki€u bdn din thudng 13 mot mach dao ddong da hai dung 2
transisitor.
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Hoat dong: Trén hinh 2. 25 trinh bay hoat dong b tao nhay.

Khi gat cong tic dén bdo ré gat hoic bdo nguy, dién thé duong dudc cung
cap cho mach, nhd su phéng nap clia cdc tu dién, cdc transistor T; va T,
s& 1an ludt déng mé theo chu ky. Khi T, din 1am T; din theo cho phép
dong dién di qua cudn diy relay — hiit ti€p diém K déng 1am dén sing.

N&u bat ky mot bong dén bdo ré nao bi chdy tdi tdic dung 1én bd nhdy
gidm xudng dudi gid tri tiéu chuidn lam cho thdi gian phéng nap tu nhanh
hon binh thudng. Vi vay, tin sd nhdy clia dén bdo ré cling nhu dén trén
tableau tré nén nhanh hon bdo cho tai x& bi€t mot hay nhiéu béng deén da

bi chdy.
Chng tdc mdy  C&uchi TURN Bd tao nhay (flasher)
o7y g S .
CHu chLHﬁHZ-"HOFi H !
LT S s !
Cong t6c dén béo nguy 5 G " —_— E
- i ATy | dayretay|
ON | oo | oo iy |
Ca—L - CH:: i
g T Fall 1T, :
7w !
R |
4 ' :
:% l
_‘Ir_ L
I Aoyl
4 !
RIGHT| | o4-o . : : !
| = 00 080
LEFT | o—1C 1 1 1 A .
Chng e dén ré pan g tréi B&n r& phai

Hinh 2.25: So do mach dién den bdo ré, bdo nguy va bj tao nhdy bdn dan

d. Mot sé mach bdo ré khdc
» Mach bao ré dung IC 555:

Mach dinh thdi 555 c6 thé duge dung lam mach tao xung vudng theo ciu
hinh mach ¢d ban cho trong hinh 2. 27. Trong mach nay ngé vao kich khéi
chan 2 (Trigger) dugc ngdn mach vdéi chian 6 (chidn dién 4p ngudng
Theshold) va dién tré dinh thdi R, dudc ndi gitta chan 6 vdi chan 7 (chan
phdng di€n Discharge).
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Trén hinh 2.26, ngay khi cung c4p dién l1in diu cho mach nay, dién 4p
trén tu C bing OV nén mach & trang thdi ban diu nhusau: R=0,S=1,Q
-bu ctia R-S Flipflop & logic 0, transistor ngung din va ngd ra chan 3 cla
IC 555 ¢6 mitc dién dp cao. Tu C bit dau nap dién theo him mii qua dién
tré R, qua diode D cho dén khi dién 4p trén C ting dé€n gid tri 2/3 Ve (lic
dién dp trén tu C ting qui 1/3 V¢, mach so sdnh dudi ddi trang thdi va ta
c6 R =S = 0 nén R-S flipflop van gitta nguyén trang thai cii va ngd ra
chin 3 cling vay). O thoi diém nay mach so sanh trén ddi trang thdi nén R
=1 (S = 0), R-S flipflop d6i trang thdi nghia 12 Q -bu & logic 1 phan cuc
transistor din bdo hoa va ngd ra chian 3 chuyén trang thdi xuéng mic dién
4p thap. Tu C phéng dién qua R, réi qua chan 7 (chan Discharge) va
transistor cho dén khi dién 4p trén tu gidm xudng cdn 1/3 Ve O thoi
diém nay ngd ra mach so sinh dudi chuyén trang thdi nén S =1 (R = 0)
lam cho Q-bu ctia R-S Flipflop chuyén trang thdi xudng logic 0, ngd ra
chan 3 chuyén trang thdi 1én mifc cao va transistor ngung din. Tu C bit
ddu nap dién trd lai cho d€n 2/3 Ve qua R;. Qud trinh sé ti€p tuc nhu da
mod ta, tu C lién tuc nap dién qua R; va phong dién qua R, nén chin ngd
ra 3 ¢6 dang séng vudng. +12V

O
% ¢ b

T

(o]
F +£
P
o1

: o | >

Flip-Flop

®
|

ov
O
Hinh 2.26: So do chiic ndng IC 555
Tan s6 hoat ddng cia mach chd yé&u xdc dinh bdi R, va tu C.
T=T;+ T
Trong d6: T - Chu ky
T,.Thdi giannapciatu T; = (R; + Ry). C. In2
T, - Thoi gian xa ciatu T, = R,. C. In2
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D€ thuin tién hon khi tinh todn ta thay R, bing cdch thay vao mot bi€n trd, nhu
thé tin s6 & ngd ra chan 3 s& thay ddi tuy theo gid tri d6 16n hay nhd.
D1

+12V
£ . o
R1é

R2§ 555

6 3|
2
1 5
c— J_ jL:C1

Hinh 2.27: Sodé mach chép diung IC

So d6 mach thyc t€ clia bd chép dung IC555 trén hinh 2.27 khdc vé6i so dd
nguyén ly tao dao dong clia IC555 & chd 13 chan tu dién dudc ndi mass qua
bong den.

Relay

N ne
T—r;@—,_'_

Transistor

Transistor

2, ~ o A .
» Mach bao ré kiéu vi mach:

MNN—
A
w
O

|
/

L
D2 c
® ¥ | Lo &—
R1 ' T2 &

D4 R L

R23 T R4

E

eo— 1

D3

Hinh 2.28: S0 do by chdp ciia TOYOTA

Khi bat cong tit ré (turn signal), chAn L dugc ndi mass, c6 dong nap qua
tu nhu sau: @ accu— W— C - R; > R, > D3 > L — dén — mass, dong
nay phan cyc thuin cho T, lam T, din, T, khéa. Khi tu da dugc nap no,
lic nay dong qua R}, R, mit. Ty, T, dan. Cho dong 16n qua cudn day W
lam mit vit K déng lai, dén sdng 1én dong thdi T, md va tu C bit dau
phéng tor duong tu— T, — mass — 4m tu lam T; déng, T, md nhanh. Khi
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tu C phéng xong, dong bit diu nap lai, T, ddn T, khéa, vit md, dén tit
(tAn s& chdép cda den 120 lan/phiit).

Cong dung linh kién:
D; :Dip xung stic dién ddn ty cam cua cuén diy W, bao vé T,
D,: Dap xung am
Dj;: Ngdn dong ngudgc
D4: Gidm dong ro
> Mach tin hi¢u ki€u dién tur:

Khi bat cOng tic ré (r& sang trdi hodc phdi, c6 dong tir: @ accu—> SW—
day dién trd R > K— W— L— dén — mass. Liic nay dong qua bong dén
phéi qua diy dién tr§ va dién tr§ phu nén dén khong sang, nhung né lam
day dién trd néng 1én, chiing ra, lam mat vit k dong lai cho dong 16n qua
deén, lam dén sdng 1én. Liic nay day dién tr va dién trd phu bi ngdn mach
nén né ngudi di co lai, mit vit K mg, dén tit. Tan sd déng ngit nay dugc
gidi han trong khodng 60-120 1an / phut.

AV
—

Hinh 2.29: So dé role bdo ré kié¢u dién tir
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2.2.3. Mot so so do hé thong tin hiéu trén xe TOYOTA

HAZARD
e
g
TURN
» -IGI
gt
IGMITION SW ‘
Bl F B2 TE TL TF 4] %
OFF | oda g
oM w
FUSE o | o—to1o1a =
E EOX | =
—
TURH 5IG MaL

— J__ E FLLSHER

| + EaTTERY T E

T =

| E 5
—
REDGY LH &0 RH &) g@ ik (5 @f{:

B -

— 3 & o il
o E ™ g ™ E
= =
=

" = =
el = 2

Hinh 2.30: So do hé thong tin hiéu trén xe TOYOTA COROLLA
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Hinh 2.31: So do hé théng tin hiéu trén xe TOYOTA HIACE
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Hom
] B
Igniton Switch
LH
Gl | @ [ ez | @ | 85 | o8
R o 4 o O
TURN 1 ofr | © 0
Eattery | L [ ] o {3
T hazapn | OFF | © a
=L oM o { Cr G 0

[ % ®Q %

Hinh 2. 32: Cong tdc bdo nguy TOYOTA
2.2.4. Hé thong dén phanh, dén kich thudc:

a.  Heg théng den phanh:

DPeén nay dugc bo tri sau xe va c6 do sdng cao dé ban ngay cé thé nhin rd.
Mbi 6t6 phdi cé hai den phanh va ty dong bat bing cong tic dic biét khi
ngudi l1di xe dap ban dap phanh. Mau qui dinh cia dén phanh la mau do6.
Cong tic den phanh tiy thudc vao phuong phap din dong phanh (phanh co
khi, khi nén hay diu) ma c6 két cau ki€u cd khi hay ki€u mang hdi.

C'&ng tic phanh
IG?‘J BEen phanh

o w 0 o

o

Benbio ) ——&—1

o L

Hinh 2.33: So do den phanh.
b.  Heg théng den kich thudc:

Pén kich thudc dudc 1dp sau xe, trudc xe, bén hong xe, trén nip cabin dé
chi bdo chiéu rong, chiéu dai va chiéu cao xe. Cdc dén kich thuc thudng
dung kinh khuyé&ch tdn mau dd c6 cong sudt mdi béng la 10W.
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2.2.5. Hé thong bdo sy c6 hé thong dén tin hi¢u

D€ bio dit béng dén hodc dén bi md do bi sut dp trén dudng diy & cic
diém ndi ngudi ta ding mach bdo hu béng deén (lamp failure circuit). Trén
xe hoi, mach nay thudng cé hai loai phd bién: loai ding mach dién ti va
loai diing cOng tic ludi ga (reed switch).

So dd nguyén 1y clia mach Lamp Failure dién tf dugc trinh bay trén

hinh 2-34:
Taillight Relay 16
+ o o
Lm MV
Brake
L < :’
LCS > - Lamp - Q)
Failure
idicator
S -
>
- T b3
‘b
>
Brake 9
Light ® s
Taillight®

Hinh 2.34: So do nguyén Iy ciia mach bdo hu den (Electronic Lamp Failure Unit)

Pa s6 cidc mach bio hu dén ki€u dién tf déu dya trén nguyén ly ciu
Wheatstone k&t hdp v6i mach khuyé&ch dai thuit toin (OPAMP) mic theo kiéu
so sdnh. Mot trong cdc dién trd cda cau 1a doan diy din thudng 1am bing sit
va dugc mic ndi ti€p v6i béng den. Poan diy ndy cé dién trd cyc nhd dé
khong dnh hudng d€n do sdng clia bong dén. N6 ciing déng vai trd mot cdm
bi€n dong (current sensor). P& bdo hu héng cho nhiéu mach dén (thudng 1
mach dén phanh va dén kich thudc) ta phai st dung nhiéu mach so v6i cdc ngd
ra n6i vao cdng logic OR d€ diéu khi€n dén bdo dit bong trén tableau qua
transistor. Ng& vao trir ciia cia OPAMP dugc dit mot dién 4p c6 dinh (dién 4p
so) nhd cAu phan 4p va diod Zener. Ngd vao cong cia OPAMP dudc cap dién
4p cda cau phan 4p thit hai gdm doan diy so dong vd béng dén kich thudc
hoic dén phanh. Khi cdc béng dén bi dit hodc md do dién trd ti€p xtc thi dién
ap G cdc ngd vao cong s€ ting. Pién dp G ngé vao cong lic nay 16n hon dién

2,

ap G ngd vao trit, lam ngd ra cia mot trong 2 OPAMP hodc cua ca 2 OPAMP
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1én mtc cao. Tin hiéu nay cia 2 OPAMP dudc dua vao ngd vao clia cong logic
OR.

Ta c6 bang chan tri clia cdng logic OR

OP, OP, OR

S = O =
S = = O

1
1
1
0

Nhin vao bang chin tri ta thay: lic hu mot hay nhiéu béng dén, ngd ra clia
cong logic OR s& & mifc 1, khi€n transistor din va dén bdo hdng bong trén
tableau sé& sdng, bdo tai x& bi€t @& khic phuc.

Trén hinh 2.35 trinh bay so d6 ddu diy ctia bd lamp failure trén xe

Toyota.
IG +
®21 w
Light control i 21W |
® Switch Tail relay ® III
o—o-
6W
® fn
21W
® I
R Y W/R 21W
% L—1 4 s &
Brake Light
8F 1F 3F 7F 6F
YiGr| G/O G/Br |BrW |YIR
& I
|
6W |
®—|l
6W
Brake 8 II'
SW Taillight
G +

Hinh 2.35: So do ddu ddy hop bdo hu béng xe Toyota

Cé4c mach bdo hu dén dung cong tic ludi ga thudng dudc dung trén céc xe ddi
cii. Hinh 2.36 trinh bay sd d6 mach bdo hu béng loai ding cong tic ludi ga.
Cé4c vong day quan trén dng thuy tinh clia cong tic ludi gd sé& dong vai trd cdm
bi€n dong qua béng dén vi ching dudc mic ndi ti€p véi béng den. Khi bat
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cong tic mdy, dong dién qua hai cudn didy dén den. Do hai cudn diy quin
ngugc chiéu nhau nén tir trudng tao ra tif hai cudn day khit 1an nhau va khong
c6 dong dién dén dén bdo dit. Trudng hgp cé mot trong hai béng den bi dit, sé&
khong c6 dong dén mot trong hai cudn day, tir trudng tao ra sé hit tiép diém
cung cap dong dién d&€n lam sidng dén b4o trén tableau.

Ignition switch
~
—_—— B — e —

S
—~—
—

S
—~—
—

1 1
W W
111
-

L
2{|
—} Magnetic fields im
[~ —— P~ .
A oppose Reed switch
[} reed switch open ] close

S
—
~—
N
/——,
E

N\ L7

N NS/ Lamp
-8 _(%E)_ - Lan
/7 \ / N\
i m | illuminated

Main beam Main beam N
left right -0~ Warning
7T lamp

Hinh 2.36: So do nguyén 1y ciia mach bdo diit bong ding cong tdc ludi ga

2.3 Mach niang ha va ty dong bat dén dau

s

Mach nang ha d&n dau (headlamp retractor) dudc trang bi trén mot s§ 6 td.
So dd mach clia hé thong nay dugc trinh bay trén hinh 2.37:
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HOLD 5w 9
RETRACTOR orrlY_%Tow D E L D E
CONTROL UMIT B — §< /. - <./> Relay 2
Retractor F F Retractor
10 K motor left motor right
oOR ) A > A |
17 K
T4 M M
AND B Cl B Cl
C
D o
L1 L2 - l
Headlight contral Head”ght HI
L Pt T —®
1 2 8
Tailight contral Tailight HI
relay 3[4t FUSE | 2 Lo
L-'(\Y I
1 2
! ¥ ]
RUSE T H | EL HF | HU | HL | ED
BATERY |, OFF FLASH | o——o °
I TAIL o o LOWY o——o
= HOLD| e o o HIGHT o

DIMMER SWITCH

I

LIGHT CONTROIJ_
SWWITCH

Hinh 2.37: Sodé mach nding ha den diu

Nguyén ly hoat dong:
Pén dau c6 hai hanh trinh ning-ha.
Khi ndng den: Pén nang khi cong tic diéu khién dén tir vi tri TAIL
chuyén sang HEAD hoic cong tic chdp pha (Flash) dugc bat. Liic nay,
duong accu dudc dua vé mach diéu khién dién tif qua chan L, L, lam
cho cdng AND & mtc cao. K&t qud 1a: Try; din —=Tr, ngit— Tr; m3 nén
c6 dong dién di tr: +Accu —cau chi —cong tic HOLD-
Tri7B—A—cudn day relay 1, 2—mass, lam cdc tiép diém relay 1, 2
chuyén tir E sang D. Liic nay c¢6 dong: +accu—cau chi#=D—F—dong co
di€én—mass. Lam motd quay va den dudc nang 1€n. Khi den dudc nang
1én hoan toan, cdng tic han ch€ chuyén tir B sang C chuin bi cho hanh
trinh sau. Cédc ti€p di€ém 1, 2 ctia relay 1, 2 trd vé vi tri cii.

Khi cong tic HOLD chuyén vé ON, dong tryc ti€p di qua cdng tic
han va relay, lam relay dong lai va den dudc nang l€n.
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Khi ha den:

DPén ha khi cong tic tir TAIL sang OFF, duong accu khong con dua dé€n mach
diéu khién lam c6ng OR & mic thap. K&t qud 1a: Tr, khod— Trs din. Lic nay,
dong dién sé& di tir: +accu—cong tic HOLD — Trs =C—A—cudn diy relay 1, 2
—mass. Ti€p diém relay 1,2 déng—ddng co dién hoat dong — dén diu dugc ha
xu6ng. Khi dén di ha xudng hoan toan, cong tic han ché€ hanh trinh chuyén tir
C-B.

Khi cong tic HOLD tir ON vé OFF va cong tic diéu khién dén & OFF,
khong c¢6 duong accu cap cho chan L, L, nén dén ciing s& dugc ha xudng.

Mach tu dong mé den pha:
Se Po:

Hinh 2.38: Mach tu dpng mé den diu

Nguyén Ly Hoat Pong:

Khi troi sang: CuGng dd dnh sdng cao lam quang trd ¢6 dién trd nhd,
khi€n dong qua né 16n =T, din—T, ngit. Relay khong hoat dong nén dén
khong dugc bat.

Khi troi toi: thi cudng do 4nh sdng y&u din, 1am cho quang trd c¢6 dién
tr& 16n khi€n dong qua né gidm. Khi d6 transistor T; ngit va T, din. C6 dong
qua cudn day cua cac relay—T,—mass—lam relay dong lai—den sang 1én.

Tu C;: chong nhiéu ngudn.

Tu C,: chdng nhiéu do 4nh sdng. N€u c6 mdt vat che dnh sdng tam thdi
quét qua quang trd thi hé thong vin khong mé do tu nap chua day.

R,: bi&n trd diing d€ didu chinh do nhay.
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Mot s6 so d6 tham khao:
a.S6 P6 Mach Nang Ha:

RETRACTOR CONTROL

UNIT
—
Headlight
contral relay
']
Tailight
contral relay
¢
p
Q
Tailight
— A
T
BATERY
H T EL
OFF
TAIL [- - -
HOLD o o 0
LIGHT CONTROL L
SWITCH
I I_‘ " _'I I'_ -
B A, B %‘\
ED HL HU HF
v I RN |
Nt © Tl
Loy o—t1—0 —] — . -
HIGHT o o Retractor Re'tractor'muturlight
motar left
FLASH o o =

J_ DIMMER SWITCH

Hinh 2.39: Mach ndng ha den logi khdc
+ Nguyén ly hoat dong:

Khi cong tic dén & vi tri OFF: dén domi khdng sdng, cdng NOR diu B & mic 0
(B(0)), C(0)=Y(1), nén T; khong din. Khi cong tic den & vi tri OFF—TAIL: dén
domi sing, cdng NOR: B(0), C(1)=Y(0), cho nén Ts ddn vdi dong nhd. Khi cong
tic dén & vi tri TAIL—-HEAD: T, din—T, din c6 dong ti: +accu—T,
—W,—»A—C—mass, cdc relay déng lai va dén dudc ning lén. Pén domi vin
sang. Cng NOR B(1), C(1)= Y(0), cho nén T; din. Khi cong tic dén & vi tri
HEAD-TAIL: T, ngit—T, ngit nhung d&n chua ha do cdng NOR B(1), C(1)—
Y(0), cho nén T; din. Khi cong tic dén & vi tri tit TAIL—OFF: T, ngit—T, ngit,
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céng NOR B(0), C(0)-»Y(0)— T; ngit —T, din—Ts din c6 dong tir:
+accu—Ts—W,—~B—C—mass, lam cdc relay dong lai nén dén ha xudng.

Khi bat cong tic & vi tri Flash: diém A dugc ndi mass nén T, T, din cé dong
tr: +accu—T, =W, = A—C—mass, den nang I&én. Nguogc lai, khi cong tic nhd ra,
T, Ts din, c6 dong tir: +accu—Ts—=W,—B—=C—mass. Cic relay déng, den dugc
ha xudng.

Mot bo di€u khién khdc dugc trinh bay trén hinh 2.40. B6 diéu khién nay
cling c6 2 hanh trinh hoat dong nang ha den pha.

RELAY MOTOR

LIGHT COMTROL
S TCH

Hinh 2.40: Cdu tao bj diéu khién néang ha den pha

¢ Nguyén ly hoat dong:

Khi dén nang: L;, L, c6 dong dugc dua dén, cdng AND & mifc cao =T,
din—T, din—den dudc ning 1én. Khi dén ha: L, L, mit dong nén 2 dau vao
clia cong OR & mifc thAp = T3ngit—T, din—Ts din—den dugc ha xudng.

So D6 Tu Pong M Pén Pha dung IC 555:

R 100K
10K
— g6 7
— R
— o I 3—%—( ! = L
2 NE 555 BC238 ppe—
QUANG TRO BATERY !
R 1 5
17K

Hinh 2.41: Mach tw dong mé den dung IC 555
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% Nguyén Ly Hoat Dong:
Khi troi sang: dién tr§ cia quang trd nhd— dién dp dit vao chin 2 cia
IC 16n —dién th€ & chian 3 clia IC nhd nén transistor T khdong din—relay
khong dong—den khong séang.
Khi troi toi: dién trd clia quang trd 16n— dién dp dit vao chan 2 cda IC
nhd —dién thé & chan 3 cla IC 16n— nén transistor T dAn—relay dong—den

sang.
Mot so @6 khdc dung dé tu dong md dén nhd OP-AMP dugc trinh bay
trén hinh 2.42.
T~
*
.—-—*-“
QUANG TRO
RI
C= =

5

2

R2

Hinh 2.42: Mach tu dong mo den ding OP-AMP

+* Nguyvén Ly Hoat PDong:

Khi troi sang: dién trd clia quang trd nho, dién ap dit vao ngd vao —
ctia OP-AMP I6n hon dién dp dinh mitc 6 ngd vao + nén ngd ra cia OP-AMP
& mitc thAip—T khong din—relay hd—den khong sdng.

Khi troi toi: dién trd cda quang trd 16n, nén dién 4p dit vao ngd vao —
cia OP-AMP nhd hon dién 4p dinh mic 6 ngd vao + nén ngod ra cia OP-
AMP & mitc cao—T din—relay dong—den sdng.

R,: bién trd diing d€ diéu chinh do sing ma hé thong bit diu hoat dong.

D: dap xung stic dién ddng tuv cdm cia relay.

C: chdng nhiéu.
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CHUGNG 3: CAC HE THONG PHU
3.1. HE THONG LAU RUA KiNH

3.1.1.  Giéi thi¢u chung

Trén 6t6 thudng dung cdc ki€u hé thdng gat nudc va rira kinh (hoic ddi khi rita
den pha).
a. Gat nuéc:
Hé thdng gat nudc thudng c6 nhitng ch& dd lam viéc nhu sau:

- Gat nuSc mdt toc do.

- Gat nuéc hai toc do.

- Gat nuSc gidn doan (INT).

- Gat nuGc gian doan c6 hi€u chinh thdi gian dirng.

- Gat nuSc két hop vdi rira kinh.
b. Riia kinh:

- Motor rita kinh trudc va rira kinh sau riéng ré.

- Rtra kinh trude va rita kinh sau diing chung mot motor.

3.1.2. Cacbd phan
Hé thdng gat nudc va rira kinh bao gdm cdc bo phan sau:

3.1.2.1. Motor gat nudc

Nam chidm Ferit

Phan
tng Ti€p diém
Truc vit
\ ° )
\'E ]
Chéi than 1 : O
chung Nam cham
-] Q
Chéi than t6c do Pfa cam

cao

Ch@i than t&c do thap

Hinh 3.1 Céu tao motor gat nudc
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Pong co dién véi mach kich tir bing nam chAm vinh cttu dugc dung cho cdc motor
gat nudc. Motor gat nudc bao gdm mdt motor va c¢d cdu truc vit — banh vit dé
gidm tdc do clia motor. Cong tic dirng tu dong dugc gin trén banh vit d& can gat
nudc dirng tai mot vi tri cudi khi tit cong tic gat nuSc & bat ky thdi di€m nao,
nhiim tranh gidi han tAm nhin tai x&.

Mot motor gat nudc thudng st dung ba chdi than: Chdi tdc do thap, chdi toc do
cao va chdi diing chung (d€ ndi mass hoic ndi dudng).

a. Cong tdc diing tw dopng

Cong u
tac gat, I
nudgc (tat) o

Moto gat } i
nuéc T Cobng

Cong tac vi tri ding =

Bdnk ring nhla
Miéng dérng

Hinh 3.2: Cong tdc diéu khién ditng tu dong loai mass cho (trén) va duong cho
(duoi)

Cong tic dirng tw dong bao gdbm mot dia ddng c6 khoét rinh va ba ti€p diém.
O vi trf OFF clia cOng tic gat nudc, ti€p di€m giita duge ndi véi chdi than tdc
dd thdp cia motor gat nudc qua cong tic. Nhd vy, mic di ngit cong tic,
motor sé& ti€p tuc quay dé€n di€m dirng nhd dudng din thong qua ti€p diém ti
trén 14 dong. O diém dirng, hai ddu chdi than ctia motor dugc ndi véi nhau
tao ra mach him dién dong, ngin khong cho motor ti€p tuc quay do quin

tinh.
b. Toc dp motor
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Motor gat nuSc 1 loai motor dién mdt chiéu kich tir bing nam chidm vinh
cttu c6 2 toc do hoat ddng LOW (thap) va HIGH (cao) nhd cdch dau day
trong rotor. Vi vy motor ¢6 3 chdi than: mot chdi than chung, chdi than tdc
dd thap va chdi than toc dd cao.

3.1.2.2. Relay gat nudc gian doan

Relay nay c6 tic dung lam gat nuSc hoat dong gidn doan. Ngay nay, kiéu
relay gin trong cong tic gat nuéc dugc st dung rong rai. Mot relay nhd va
mdt mach dién t bao gdm transitor, cdc tu dién va dién tré dugc k&t hop
trong relay gidn doan. Thuc chit né 12 mot mach dinh thdi. Dong dién chay
qua motor gat nudc dugc diéu khién bdi relay tudng tng v4i tin higu tir cong
tic gat nudc lam motor gat nudc quay gidn doan.

o) mot vai ki€u xe, thdi gian gidn doan c6 thé diéu chinh dugc.

3.1.3. Hoat dong

3.1.3.1. Cong tdc gat nuéc & vi tri LOW/MIST

OFF
INT
Low
HIGH

VWASH EF

C&u ghi wiper

o U'b

Motd gatnudc

ot

+1 . i

+2 T T

o—1
I
rd
I
B
L LF
Cong s may

[
o
&
-
w
.
potdrda kinn

! B¢ Ai€uchhn hdl glan glandaan
3.
I
,
i

i i N
! 1
1 1
I : g
? e ; kach Trand stor : f;"
1 I T i - I
— L
o — :
? w L__I ______ "____. $ ?_Mm
e o H
i —

|

Hinh 3.3: So do mach dién khi cong tdc gat nuéc & vi tri LOW/MIST

Khi cong tic & vi tri LOW hay MIST, dong dién chay d&n chdi toc do thap
clia mo td gat nu6c nhu sd d6 dudi va gat nuSt hoat dong & tdc do thap.

T6é théng dié¢n than xe & diéu khién ty dgng trén Oté Trang 68

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

PGS.TS Pé Vin Diing

Accu + — chianl8 — ti€p di€ém LOW/MIST cong tic gat nu6c — chin 7 —
motor gat nuGc (LO) — mass.

3.1.3.2. Cong tdc gat nuéc & vi tri HIGH

Khi cong tic gat nudc & vi tri HIGH, dong dién tdi chdi toc do cao ctia motor
(HI) nhu s6 d@6 du6i va motor quay & téc dod cao.

Accu + — chianl8 — ti€p di€m HIGH clia cong tic gat nu6c — chan 13 -
motor gat nu6c (HIGH) — mass.

= | = I
z S E ; 2|4 cdu ohl winer
g - = L - U'b
m B
= ? ? Wit g tnud G &
a é +1 L L = E
=5 Lo o =
g +2 L 1 ?gn
E T AT = =
E p=]
E c!- [ 5= -'.‘lt"': 4 ot = 5]
7] o B — ':éi i \ |
a 12 5 '-EJ =
X A s e
& ‘ =
% i e e e e Sl QT e B _|
I
! :
= . : 2
‘T | Mach Trandstor ! v
|
1 ' Tr .I: i -
1
| 1
|
[ —||_ : .
i 1 e ! = Acw

B ES
T

|

Hinh 3.4: So do mach dién khi cong tic gat nuée 6 vi tri HIGH

o1
m

3.1.3.3. Coéng tic gat nuéc & vi tri OFF

Néu tit cong tic gat nudc trong khi motor gat nu6c dang quay, dong dién sé&
chay dén chdi toc do thap ctia motor gat nudc qua cong tic nhu hinh 3.5 va
gat nudc ti€p tuc hoat dong § tdc do thap.

Accu + —> ti€p di€m B cong tic cam — cuc 4 — tiép di€m relay — cdc ti€p
diém OFF cong tic gat nudc — cyc 7 — motor gat nudec (LOW) — mass.

Khi gat nuSc dé&n vi tri dirng, ti€p di€m cong tic cam quay tir phia B sang
phia A va motor dung lai.
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Hinh 3.5: So do mach dién khi cong tdc gat nude & vi tri OFF

o0
m

3.1.3.4. Cong tdac gat nuéc tai vi tri INT (Vi tri gidn doan)

Khi cong tic gat nude dich d&n vi tri INT, Trl bat trong mot thdi gian ngin
lam ti€p di€m relay chuyén tir A sang B: Accu + — chdnl8 — cudn relay
Trl— chan 16—>mass. Khi cdc ti€p diém relay déng tai B, dong dién chay
dé&n motor (LO) va motor bit dau quay & tdc do thap: Accu + — chanl8 —
ti€p diém B relay — cdc ti€p diém INT clia cong tic gat nu6c — chin 7 —
motor gat nuéc LO — mass.

1 '
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w E e
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Hinh 3.6: So do mach dié¢n khi cong tdc gat nuéc 6 vi tri INT
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Tr1 nhanh chéng tit, lam ti€p di€m cilia relay lai quay ngugc tir B vé A. Tuy
nhién, mot khi motor bit ddu quay ti€p diém clia cong tic cam bat tir vi tri A
sang vi tri B nén dong dién ti€p tuc chay qua chdi tdc do thdp clia motor va
gat nudc hoat dong & toc do thip: Accu + — ti€p diém B cong tic cam —
chan sd 4 — ti€p diém A relay — chian 7 — motor gat nu6c LO — mass. Khi
gat nudc d&n vi tri dirng ti€p diém clia cong tic cam lai gat tir B vé A lam
dirng motor. Mot thdi gian xdc dinh sau khi gat nuGe dirng Trl lai bat trong
thdi gian ngdn, lam gat nudc 14p lai hoat ddng cla no.
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Hinh 3.7: So do mach dién khi cong tdc gat nudc & vi tri INT.

3.1.3.5. Cong tdt rita kinh bdt ON:

i
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Hinh 3.8: So do mach dién khi cong tdc gat nudc 6 vi tri ON
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Khi cong tit rita kinh bat ON, dong dién chay d€n motor rira kinh: Accu + —
motor rira kinh — chan s& 8 — ti€p diém cong tic ria kinh — chin 16 —
mass.

Trong trudng hgp gat nude ndi véi riva kinh, Trl bat trong thdi gian xdc dinh
khi motor rita kinh hoat dong lam gat nu6c hoat dong, & toc dd thdp mot
hodc hai l1an. Thdi gian Trl bat 1a thdi gian nap dién cho tu trong mach
transistor. Thdi gian nap lai dién cho tu phu thudc vao thdi gian bat cong tic
rua kinh.

Cdc so do mach dién trén mot so xe
So do mach dién gat va phun nuéc TOYOTA CAMRY

|

|

|

i RIZ_D3 s s Bl+1+2[s[c[E[W
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Hinh 3.9: So do mach dién gat va phun nuéc TOYOTA CAMRY

b. Nguyén ly hoat djong

Thudng thi ti€p diém (1) va (2) ndi nhau. Khi c6 dong dién chay qua cudn
day relay, ti€p di€m (1) tir (2) ndi sang (3).

* (J ch€ do INT: Chan C dudc ndi mass qua cong tic, do d6, c6 dong tir (+)
2> IG 2B > R 2> naptu C; 2 (2) > Sm - mass. Khi tu C; nap no, cé
dong qua R, Ry, R3, phan cuc thuan T; 1am cho T; din - c6 dong dién qua cudn
day, 1am cho vit (1) b (2) n6i (3) cung cap dong tit: (+) = (3) > Ss > S 2> (+1)
- (+1) motor - mass = mo td quay, lic ndy tu phéng. Khi mo t6 quay dén
di€m dirng, Sm ndi mass, tu lai nap, T, khéa, md to ngirng hoat dong. Khi tu nap
no, motor lai quay va qud trinh lap lai.

* Ch& do High:

Duong (+) tir binh accu = IG = cAu chi 2 B = (+2) = chdi than tdc cao do
(HI) = mass mo to quay nhanh=> cin gat lam viéc & ché€ do nhanh.

T6é théng dié¢n than xe & diéu khién ty dgng trén Oté Trang 72

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

PGS.TS Pé Vin Diing

* Ché& d§ Low:

Duong (+) tifr accu = IG = ciu chi & B 2 (+1) = chdi than (LO) = motor
- mass = mo td quay = can gat hoat dong & ché do cham.

* Mist:

Duong (+) tf accu = IG = ciu chi & B = (+2) 2 chdi than (HI) > md to
quay = can gat hoat dong & ché& do nhanh.

* Ché& do Washer:

Duong (+)=> IG = ciu chi » mo6 to phun nuéc > W = E > mass = md
td phun nuéc hoat dong.

* Ch& do Off:

Motor van ct ti€p tuc hoat dong khi dén diém dirng, Sm bd mass ndi (+)=>
mo td ngirng hoat dong.
So do mach dién gat va phun nuéc NISSAN BLUE BIRD

a. So do mach dién

1G/SW
<.
e oo Warksr AMakr
= EF1 2[5 [C [E |W
1L Lw OFF [ |o——1o
— OO
i
OO0

!

(N
11
1

S|

Hinh 3.10: So do mach dién gat va phun nuédc ciia xe NISSAN BLUEBIRD

* Int:
Lic nay cum dién tf (intermittent relay) s& ndi mass. Gid st T, dan trudc,
cho dong qua chian C. T, va T, Ia 2 transitor hoan toan gidng nhau, nhung do sai
s6 ché€ tao nén mot transistor din sém hon. Gid st T, din trudc, dong chay nhu

sau:
Igt; : (+) 2 C; 2 CT, 2 R, > mass
Icri: ()2 T, 2R; 2mass.
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Dién 4p (+) dit vao chin By, lam T, khéa = V3;din = cho dong qua cudn
day, 1am (1) ndi (3), mo td quay. Khi tu C; nap no, T, khéa. C, lai dugc nap khi€n
T, din, T3 khéa, m6 to ngitng hoat dong.

* Washer: Khi bat sang vi tri WASHER, chan W dugc ndi mass=> md td
phun nudc hoat dong, dong thdi T5 din = mo to gat nudc quay & toc do (LOW).

* Low: Duong tir binh accu = IG = B-> (+1) chdi than (LOW) = mass =
md to quay & tdc do thap.

* High: Duong tir accu = IG = B = (+2) = chdi than (HI) = mass > md to
quay & tdc dd cao.

* Off: Mo to ti€p tuc quay dén diém dirng, Sm bd mass ndi (+) = hdm dién
dong - mod td ngiing hoat dong.

So do mach dién gat va phun nuéc ciia xe TOYOTA PREVIA
a. So do mach dién
£ .
ANy "

I T .\‘J X & +
IG/SW C= DRl Re g QL [ St
chd ) D"fil\ g

+1l +d

—

Wa
@Mutm KTl
R |
1 I :
! i
2 £ Wiper
I W Ey Motor
.
: Ty '—’q'z ZED:’.
Cy T Rs
| T C & Ba
B|W | |+l|[+2| S |E | C
oF o o]
INT a o | oo
LO| @
HI | = a
W o ——0

Hinh 3.12: So do mach dién gat va phun nuéc ciia xe TOYOTA PREVIA

b. Nguyén ly hoat dong
- G tdc d0 LOW hoic HIGH, ngudn s& cung cap cho chdi than (+1) hodc (+2)
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- § vi tri OFF, do vit (1) n8i (3) va Sm ndi (+), nén md td vin quay dén vi tri
dirng, Sm ndi mass nén c6 hién tugng ham dién dong > motor ngiing quay.

-0 vi trf INT, ldc nay chan C dudc ndi mass qua cong tic, tu C; dugc nap:
Ig/Sw = R¢ = C; = Sm - mass. Khi tu nap no, c6 dong qua R; vé mass, dong
nay phan cuc thuin cho Ts, lam cho T; din = cé dong qua cudn diy = vit (3) noi
(2) = cung c4p dong cho motor. Liic ndy chin Sm ndi (+) nén tu C; phéng qua T;
vé Am ty. Khi d€n di€m dirng, Sm ndi mass, C; lai dugc nap, Ts lai din = mo to
lai quay...

- Khi rita kinh, chAn W dudc n6i mass, nén c6 dong qua R,, phin cuc thuin
T, © T, din, T, din, cho dong qua cudn diy, n€u motor gat nudc dang & vi tri
OFF thi n6 sé& hoat dong & téc d0 LOW: (+) = Ig/Sm = coc2 > coc3>Ss > S
= (+1) = (+1) motor - mass.

So dé mach dién TOYOTA CRESSIDA

a. So dé mach dién gat va phun nuéc kinh truéc TOYOTA CRESSIDA

Ignition Main Relay
4 3 Wiper Fuse
— (L)
2 1
Wiper & Washer Switch ©
iper asher Switc (Ly)
§IGNFuse +2 | +1| S| B|C,|[EW|W
OFF o0—4-0
INT o—o o——o
o LOW O Y
Ignition Switch HI | O ’o}
WASHER o—T°
Fusible H H
Link Yo S r\_r\_rl\-,. : i
L 1 1
& MLPds, : i
(LW) 1 1
e 28 - ___ (PNAL--48S, : H
Battery | 6 _(l_-\_N_) _________ M\ N1 i
, 1
e SR 1 Nl
5 _(_'—](_)__l (Lo (L) (WB)
(WB) 1
Wiper Control Relay |
"
1
1
1 _L lWiperMotor 1

* Sy — S, is connected to standard wiper
( ).... WireColor

Hinh 3.13: Sodé mach dién gat va phun nudc kinh truéc
xe TOYOTA CRESSIDA
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s Nguyén ly hoat dong:

Khi bat cdng tic mdy (IG): dong (+)=> IG = cdu chi cong tic mdy (IGN
fuse) = cudn diy = mass = relay dong.

- Low:

Duong (+)=>cau chi (fusible link) = Ro le chinh cong tic may (Ignition Main
relay) = cdu chi gat nuéc (Wiper fuse) = (B) = (+1) = chdi than (+1) > cong
tic gidi han dong = mass = motor quay = can gat hoat dong & ché& do thap
(LOW).

_High :

Duong (+)=> (fusible link) = rd le chinh cong tic mdy (Ignition Main
Relay)=> (B) = (+2) = chdi than (+2) = cong tic gidi han dong (Circuit breaker)
- mass = mo td quay = can gat hoat dong nhanh (HIGH).

-Int: Chin (6) ndi mass = cung cdp ngudn cho mach (Intermittent) hoat
dong lic d6:(+) = rd le chinh cong tic mdy = cdu chi Wiper = B = chan (3) khi
d6 (1)né6i(3). Dods, (+) 2> 3) 2 (1) >SS, 2SS =2 (+1) > md t6 = mass = md
td quay & ch€ do cham.

Khi quay dén diém dirng, S bd mass ndi (+)=> Mo td tam ngirng hoat dong.

- Off: (Gi6ng nhu mach trén ).

- Washer: W ndi EW mo t¢ phun nu6c lam viéc. Lic nay chan 4 cia Wiper
Control relay ciing dugc ndi mass cung cAp dong tir chan (3) = (1) 2 S 2> (+1)
md to = mass = md to quay & tdc do LOW.

b. So do mach dién gat va phun nuéc cia TOYOTA CRESSIDA kinh sau

(Rear Wiper and Washer)
CRIUSE CONT.L Wire ol
RR. WIP Fuse ( )... Wire Color
o~_o
l (WR)
Ignition\ .
Switch ear
Bls |[+1|E |w \savgar . @ Window &
iper Wash
OFF o—to asher
Wa‘sher Motor
Fusible Switch
Link
(LY)
-
Batttery |
e
(WB) (WB)

Hinh 3.14 : Sodoé mach dién gat va phun nuéc kinh sau xe TOYOTA CRESSIDA
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s Nguyén ly hoat dong

+ On:

Duong tir accu = Fusible link = IG = cau chi Wiper 2 B 2 (+1) > md
td = mass = md td quay. Liic nay can gat hoat dong. Pong thdi motor ciing phun
nudc.

+ Off :

M0 td ti€p tuc quay dén diém dirng, S bd mass ndi (+)=> him dién dong >
mo to ngirng hoat dong.

3.2. HE THONG KHOA CUA:
3.2.1. Cong dung va cac chic niing cia hé thong khéa cita:

Cong dung:

|

Hé thong khod cita bing dién (Power Door Locks) ddm bdo an toan va thuin
1¢i cho ngudi st dung xe khi khod ca.

b. Cdc chiic nang:

Hé thong khéa va md tat cd cdc ctta khi cdc cong tic khda cira hoat dong.
- Viéc m§ va khéa duge diéu khién biing “Cong tic diéu khién khéa cita”
- Chifc niing khéa va md bing chia.
- Chtc ning md hai budc.

Trong chiic ning md biang chia c6 hoat ddng m& mot budc, chi cira c6 cim
chia méi md dugc. Hoat ddong md hai budc lam cdc cia khac ciing duge md.

- Chiic ning chdng quén chia trong xe (khong khéa ctta dugc bing diéu khién
tif xa trong khi van cé chia cim trong § khéa dién).

- Chitc ning an toan (khi rit chia ra khdi 6 khéa dién va cita dugc khéa hoic
diing chia hoic diing diéu khién tir xa, khong thé md dudc cira bing cong tic
diéu khién khéa ctra).

- Chitc ning diéu khién ctta s& dién sau khi da tit khéa dién (sau khi cira
ngudi 14i va ctra hanh khidch déng va khéa dién tit, ctta s6 dién vain c6 thé
hoat ddng thém trong khodng 60 gidy nita).

Hé thdng khéa ctra st dung hodc nam chidm dién hoic motor lam cd cau

chap hanh. Ngay nay co cdu chip hanh kiéu motor dudc st dung phS bién
nhat.
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3.2.2. Cautao ciac bd phan

Hé thong khéa cra bao gdm céc chi tiét sau day:

Cong tac diéu khién ] Cong tac diéu khién khoa cla
khoa clia trai Cong tdc m& khod phaj
-“Cum khoa clia

Hinh 3.15: Cdc chi tiét trén hé thong khod ciia.

3.2.2.1. Coéng tic diéu khién khéa ciia

Cong tac diéu
khién khoa clra

Hinh 3.16: Céng tic diéu khién khéa cita.

Cong tic diéu khi€n khéa clra cho phép khda va md t't cd cdc clra dong thdi
chi mdt1an 4n. Nhin chung, cong tic di€u khi€n khéa cita dugc gin & tim dp
trong & clra phia ngudi 14i, nhung & mot so ki€u xe, thi trudng, nd cling dudc
gin & tAim 6p trong & clra phia hanh khach.
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3.2.2.2. Motor khéa cvia

Céng thc didu
khién chia

Hinh 3.17: Motor khéa cua.

Motor khéa ctra 12 cd cdu chdp hanh dé khéa ctta. Motor khéa cira hoat
dong, chuyén dong quay dudc truyén qua bdnh ring chii dong, banh ring
16ng khong, truc vit d&€n banh ring khéa, 1am cita khéa hay mé. Sau khi khéa
hay md clra xong, banh ring khéa dugc 10 xo hdi vi duwa vé vi tri trung gian.
Viéc nay ngian khdong cho motor hoat dong khi stt dung niim khda clra va cdi
thién cdm gidc diéu khién.

D&i chiéu dong dién d€n motor 1am ddi chiéu quay ctia motor. N6 1am motor
khéa hay m§ cira.

3.2.2.3. Coéng tic diéu khién chia

Cong tic diéu khién chia dudc gin bén trong cum khéa cira.

N6 gti tin hiéu khoa dén relay di€u khi€n khoéa cita, khi 6 khéa dudce diéu
khién tir bén ngoai.

3.2.2.4. Cong tdc vi tri khéa cita

‘D& cbng tac
P tigp diém

Khoa ({Céng tic tit) M& (Cong tac bat)

Hinh 3.18: Cong tdc vi tri khéa ciia
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Cong tic vi tri khéa clra dugc gdn bén trong vi tri khéa cira.

Cong tic ndy phat hién trang thdi khéa ctra. Cong tic vi tri bao gdm mdt tim
ti€p diém va d€ cong tic. Khi banh ring khéa & phia md, cong tic bat.

3.2.2.5. Cong tdc bdo khéong cdm chia khod vao cong tic mdy

Céng tac bdo khong cam chia
Hinh 3.19: Cong tdc bdo khong cdm chia.

Cong tdc ndy gin & gia d3 trén truc 14i chinh. N6 phdt hién chia da dudc cdm
vao 6 khéa dién hay chua. N6 bat khi chia dang cdm va tit khi rit chia.

3.2.2.6. Cong tdc ciia:
Chitc ning: Chdng quén chia, an toan va diéu khi€n cira s§ dién sau khi tit
khéa.

Cong tic nay phdt hién ctta m3 hay khong. N6 bat khi cira md va tdt khi clra
dong.

3.2.2.7. Cong tdc diéu khién khéa ciia:
Relay diéu khi€n khéa ctta bao gdm hai relay va mot IC. Hai relay nay diéu

khién dong dién dé&n cdc motor khéa cira. IC diéu khién hai relay nay theo
tin hiéu tr cdc cOng tic khac nhau.

3.2.3. NGUYENLY HOAT PONG

Phan nay md td hoat dong khéa va md khéa clia ciia cic khéa cilra va tirng
chifc ning cia hé thong khéa ctra. Ciu tao cda giic ndi relay diéu khién
khéa ctta va cdch ddnh s§ chan c6 thé khdc nhau tly theo loai xe.
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3.2.3.1. Hoatdong khoa ciia khéa ciia

Khi ctra bi khéa do tin hiéu tif cdc cong tic khiac nhau, Trl bén trong relay
diéu khién khoéa ctra dugc IC bat. Khi Trl bat, dong dién qua cudn day relay
s6 1 lam bat relay s6 1. Khi relay s& 1 bat, dong dién chay qua motor khéa
ctra nhu chi ra & s6 @6 mach dién dudi, khéa tit cd cic cla.

R
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Hinh 3.20: So do hoat dpng khéa ciia khéa cita

3.2.3.2. Hoat dong mé khéa ciia

Khi cdc khéa dugc md, Tr2 dugc bat bdi IC, khi Tr2 bat, relay sd 2 bat va
dong dién chay qua cdc md td khéa ctra lam m& tdt cd cdc khoa cia.
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Hinh 3.21: So dé hoat dong mé ciia khéa ciia.

3.2.3.3. Khéa ciia bang cong tic diéu khién khéa cia

Khi cong tic diéu khién dich d€n Lock, chan 10 cia relay diéu khién khod
cta dudc ndi mass qua cong tic diéu khién khod cira 1am Trl bat trong
khodng 0,2 gidy. N6 1am cho tat cd cdc cira bi khod.

3.2.3.4. Mékhod bdng bang cong tic diéu khién khod ciia

Khi cong tic diéu khién khod ctra dich d&n phia Unlock, chan 11 cla relay
diéu khién khod cira dugc ndi mass qua cong tic di€u khién khod cira, bat
Tr2 trong khodng 0,2 gidy, n6 lam cho t4t ca cdc khod cita m4.

3.2.3.5.  Chiic ning khod ciia bang chia

Khi chia khod ctta quay sang phia Lock, chian 12 ciia relay diéu khi€n khod
clra dugc ndi mass qua cdng tic diéu khién chia, 1am bat Trl trong 0,2 gidy.
N6 lam tit cd cdc clra khod.

3.2.3.6. Chiic ndng khod ciia bang chia

Ctta phia ngudi 14i c6 thé bao gdm chifc ning md khod 2 budc. Khi chia ctra
xoay sang vi tri Unlock, chin 11 clia relay diéu khi€n dugc ndi mass qua
cong tic diéu khi€n chia 1am Tr2 bit trong khodng 2 gidy. N6 1am tit cd cdc
ctra md khoa.
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3.2.3.7. Chiic ndng mé khod 2 budc (phia ciia nguoi ldi)

Chtc ning nay khong ¢6 & mot vai thi trudng. Khi chia cim & clra phia ngudi
14i xoay sang phia Unlock mdt 1an, né chi md khod cho ngudi 1di. Lic nay
chin 9 cla relay diéu khi€n khod clra dugc n6i mass mot 1dn qua cong tic
diéu khién chia, nhung Tr2 khong bat.

Khi chia xoay sang phia Unlock hai 1an lién ti€p trong khodng 3 gidy, chin 9
dugc ndi mass hai 1an, nén Tr2 bat trong khodng 0,2 gidy. N6 lam cho tat cd
cdc khod ctta déu mé.

3.2.3.8. Chiic ndng chéng quén chia

Chdc ning nay khong ¢6 & phia hanh khdch doi v6i mot vai thi trudng.

a.  Khichia dudc cim vao 6 khod dién va cAn khod cira bi 4n trong khi cta md,
tdt cd cdc ctra khong khod. Nghia 13 n&u chin 6 cia relay di€u khién khod
ctta dudc md bdi cong tic vi tri khod ctta trong khi chian 7 dudc ndi mass qua
cong tic bido khong cim chia va hai chan dudc ndi mass qua cong tic ciia,
Tr2 bat trong khoang 0,2 gidy. N6 lam cho cdc cita khong khod.

b.  Khi cong tic diéu khién khod ctta dich sang phia Lock vdi chia cim trong &
khod dién va clra md, tit cd cic khod clra khod tam thdi sau d6 md.

Nghia 13, n&€u chin 10 ctia ro le diéu khi€n khod clra dudc ndi mass qua cong
tic diéu khién khod cla trong khi chidn 7 va chan 2 dudc ndi mass, Trl bat
trong khodng 0,2 gidy. Sau d6 Tr2 bat khodng 0,2 gidy. N6 lam tat cd cdc
kho4 ctra kho4 rdi lai md.

c. N&u clra déng v6i chia cim trong 6 khod dién va 4n khod ctta (khod), c6
nghia n€u an can khod cita 4n trong khodng 0,2 gidy hay lau hon trong khi
cdc ctra khong khod nhd hoat ddng & muc (a), sau dé6 dong, cdc cia dugc méG
khod sau 0,8 gidy. Néu 1an ddu cdc cira khong mé khod, chiing s& dudc md
khod lai sau 0,8 gidy nira.

3.2.3.9. Chiic ndng an toan

Chtic ning nay khong c6 ¢ mot vai model xe.

a. N€u cdc clra dugc khod bdi mot trong cdc hoat dong sau, cdc clra s& khong
md& khod ngay cd khi cong tic diéu khién khod ctra di chuyén vé phia
Unlock.

Ctlra dugc khod bing chia khi khod dién & vi tri khdac vé6i vi tri ON (binh
thuong khi chia bi rdt khdi 8 khod dién), va khi cdc ctra phia 141 xe va hanh
khach dugc dong.
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Cira phia ngudi 14i (hay clra phia hanh khdch) dugc khod bing phuong phdp
khong dung chia (diéu khi€n tir xa) khi khod dién & vi tri khdc vi tri ON, cdc
can khod & ctta ngudi 14i va clta hanh khich bi 4n va clta phia hanh kh4ch
(hay nguoi 141) dong.

b. Chifc ning an ninh ma't tdic dung khi mdt trong cdc hoat dong sau dudc thuc
hién.
Kho4 dién xoay dén vi tri ON.

Cong tic diéu khién chia & ctta ngudi 14i dugc xoay mdt 1an dén vi tri
Unlock.

Cong tic dic¢u khién kho4 d&n phia Unlock véi can khod trén ctra hanh khich
va ngudi ldi duge kéo lén.

3.2.3.10. Chiic ndng diéu khién cita kinh dién khi da tdt khod dién

Thong thudng ctra s6 dién chi hoat dong khi khoa dién & vi tri ON.

Tuy nhién, vdi chiic ning ndy, trudc khi bt ky cira ndo dugc md, cira sé dién
c6 thé hoat dong trong vong 60 gidy ngay cd khi da tit khod dién.

Chii y: Tr4 va Tr3 bat khi khod dién bt va dién dpra 12V dén relay ctta s6 dién
tir chan 15.

3.3. HE THONG NANG HA KiNH (POWER WINDOW)

3.3.1. Cong dung

Nang ha kinh xe nhd motor dién mot chiéu.

3.3.2. DPicdiém
St dung nam chAm vinh cttu, motor nhd, gon, d& Iip rap, bd tri motor quay
dugc cd hai chiéu khi ta ddi chiéu dong dién. C6 thé ning cao hoic ha thap
kinh tuy y.

3.3.3. Cautao

3.3.3.1. Motor ndng ha kinh

La dong cd dién mot chiéu kich tir bing nam chim vinh cttu (giéng nhu
motor hé thong gat va phun nudc).
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BEGULAYOR GEAR

FOWER WINDOwWw
MOTOR

Hinh 3.22: Motor ndng ha ciia kinh trén xe HONDA ACCORD.

3.3.3.2. He¢ thong diéu khién
GOm c6 mdt cong tic diéu khi€n nang ha kinh, b& tri tai cta bén trai ngudi
14i xe va m&i ctta hanh khdch mot cong tic.
- Cong tic chinh (Main switch)
- Cong tic nang ha ctra tai x& (Driver’s switch ).

- Cong tic nang ha cta truGc noi hanh khdch (Front passenger’s switch).

Cong tic phia sau bén trai (Left rear switch).

Cong tic phia sau bén phai (Right rear swich).

3.3.4. So dd mach dién trén xe TOYOTA CRESSIDA

3.3.4.1. Sodo mach di¢n:
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Circuit Breaker
(For Power Window
Door Lock Control & Sun Rooff)
)

=
O
,<§ 2 Céng tac chinh (bén trai ngudi lai)
- -
62
°© = = ()
VE
8
o RB| [S: RY| |S.
8
. ° WE
LY LY —
§ Cau chi '.-E
S, S, S,

- RW)[ (GW)  (RW)|(GW)| (RW) [(GW)| (RW)|(GW
Accu or or or or or or or or
(R) | (&) R) | (&) (R | (&) ] (R) | (G)

M1 M2 M3 M4
Motd nang ha kinh

Hinh 3.23: Sodé mach dién ndang ha ciia trén xe TOYOTA CRESSIDA.

3.3.4.2. Nguyén ly hoat dong

Khi bat cong tic mdy, dong qua Power window relay, cung cAp ngudn cho
cum cdng tic diéu khién noi ngusi 14i (Power window master switch).

Né&u cdng tic chinh (Main switch) & vi tri OFF thi ngudi 14i s& chi dong diéu
khién tit cd cdc cita.
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Cta s M;:
B4t cong tic sang vi tri down: ldc nay (1) sé& ndi (2), motor s& quay kinh ha
xudng.

Bt sang vi tri UP (1) ndi (3’) va (1) ndi (3) dong qua motor ngudc ban dau
nén kinh dudc nang I€n.

Tuong tu, ngudi ldi c6 thé diéu khién nang, ha kinh cho ti't cd cdc clra con lai
(cong tic S, , Sz va Sy).

Khi cong tic chinh dugc mé, ngudi ngdi trong xe dugc phép sit dung khodng
thong thodng theo y riéng (trudng hdp xe khdng md hé thdng diéu hoa,
dudng khdng 6 nhiém, khong 6n...).

Khi diéu khi€n qué gidi han UP hoic DOWN, vit ludng kim trong tirng motor
s€ md ra va VleC diéu khlen khong hdp 1y nay dugc vo hiéu.

34. HE THONG PIEU KHIEN GHE

34.1. Cong dung

Hé thong diéu khién gh& 14i dung dé€ ning ha va di chuyén gh€ trugt vé
truSc hay phia sau tao tu thé thodi mai cho ngudi 14i.

34.2. Cautao

A ’4 . e N ) A < A R
GOm cdc motor di chuyén va cdc cong tac di€u khién.

Rear Vertical Motor

Front Vertical Motor

Slide Motor Reclining Motor
Front Power Seat Switch
Hinh 3.24: Vi tri cdc mo to diéu khién ghé’ldi.
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So dé mach dién:

Céng the ghé tu déng

[T

S
|
—

|H—or

o= Moto trugt WMo nang Moto bat  Mdid ndng
ha trudc ghé& ha trudc

Hinh 3.25: Sodé mach dién hoat dong néng ha ghé ldi.

Cong tic dicu khién sy hoat dong clia ghé:

Front Real Reclining
Vertical Vertical FORWARD BACKWARD =
( |
= S1=3 ' A\ 1121211 |3]4
~ B . \ (
\>DOWN DOWNe? -
FORWARD «mu==p BACKWARD
Hinh 3.26: Cong tdc diéu khién su hoat dong ciia ghé ldi.
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truGe @

bat
Pau day
~ 112 (3456|789 |10
Vi tri cong tac
FORWARD | © o °l 5
SLIDE
SWITCH OFF ° = °ls
BACKWARD| © o
o o
o o
UP py
FRONT o ~ —O
VERTICAL OFF o 3
SWITCH
o o o
DOWN o o
UP (e, o)
REAR o—T© o
VERTICAL OFF -0 O
SWITCH o——g 0
DOWN oI To1°
FORWARD O- o -0 o
RECLINING
o o
SWITCH OFF o o
BACKWARD
o—+to
trféc ! sau

Hinh 3.27: Bdng hoat dong ciia cdc cong tdc & cdc vi tri.
3.4.3. Nguyén ly hoat dong

Cong tic Slide Switch:
- Vitri FORWARD 1 n6&i 9va 4 ndi 10 gh€ chuyén dong vé phia trudc
- Vitri OFF: 1 n6i 10 va 4 n6i 10 gh€ dirng lai.
- Vitri BACKWARD: 1 n&i 10 va 4 ndi 9 gh& chuyén dong vé phia sau.
Cong tic Front Vertical Switch:
- Vitri UP: 21n6i9 va 3ndi 5 gh€ 14i dudc nang 1én.
- Vitri OFF: 2 nd6i 5 va 3 ndi 5 gh€ 14i dirng lai.
- Vitri DOWN: 2 ndi 5 va 3 n6i 9 gh€ 14i dugc ha xudng.
Cong tic Rear Vertical Switch:
- Vitri UP: 6 n6i9 va 7 ndi 8 gh€ sau dudc nang Ién.
- Vitri OFF: 6 ndi 8 va 7 ndi 8 gh€ sau dirng lai.
- Vitri DOWN: 6 ndi 8 va 7 ndi 9 gh€ sau dudc ha xudng.
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Cong tic Reclining Switch:
- Vitri FORWARD: 51n8i 9 va 5 ndi 10 gh& bat vé phia truéc
- Vitri OFF: 1 ndi 10 va 4 n6i 10 gh€& dirng lai.

3.5. HE THONG SAY KiNH

3.5.1. Cong dung

Dung sudi néng kinh sau, 1am tan suong bing cdc dién trd, dugc bd tri giita
16p kinh sau. Cdc dién trd nay dudc cung cidp dong dién d€ nung néng kinh
khi suong bam.

3.5.2. Pic diém

Hé thong st dung ngudn duong (+) cung cAp truc ti€p qua ciu chi va relay xong
kinh (defogger relay), relay dugc diéu khién bdi cong tic xdng kinh (defogger
switch) trén cong tic (defogger switch) c6 mdt dén bdo xong va mot den soi cong
tic.

3.5.3. S¢ d6 mach dién
a. So do mach dién

cB Cong tac xong kinh Pién tré xdong kinh

céng >/ ~ iz |

tic mayy = -

: |
! 1
! 1
! I
! I
! 1
: 1
g 2. |

! \)0 Relay o/| con Bién trd :[] !
! den tac den i
' l
! 1
! . 1
! 1
! 1
! 1
1

kich thudc 1
S Ca u —
chi tong
1
Accu _'-
Hinh 3.28: So dé mach dién xong kinh.
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b. Nguyén ly hoat dong

Theo sd dd mach dién, khi bat cong tic xdng kinh (defogger switch) dién trd
x0ng néng 1€n, den bdo x6ng sang.

Vao ban dém mach den kich thu6c (Tail) s& soi sdng cong tic qua bién trg
diéu chinh d6 sing.
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CHUGNG 4: DIEU KHIEN TRUYEN LUC TU BONG

4.1.CAU TRUC CG BAN CUA HE THONG TRUYEN LUC TU PONG PIEN
(ECT)

Hé thong truyén luc ty ddng ECT 12 mot hop so tu dong st dung cdc cong
nghé diéu khién dién tf hién dai d€ diéu khién hop s6. Bin than hop s6
tu dong (trir than van) thuc t€ giong nhu hop s diéu khi€n thdy lyc hoan
toan, nhung né con bao gdbm céc chi tiét dién ¥, cdc cAm bi€n, mdt ECU
(bd diéu khién dién t) va vai co cdu chiap hanh. Ciu tao va chic ning
ctia bi€n mo6 dung trong ECT tudng ty nhu bi€n mo6 vé6i ly hgp khoa cia
hop s6 diéu khién thdy Iuc hoan toan.

CAu tric co ban ECT bao gom: Bi€n md, cum banh ring hanh tinh, hé
thong diéu khién thdy luc va hé thong diéu khién dién ti.

41.1. Bi&n mé:
C4u tao va chifc ning clia bién md dung trong ECT twong ty nhu bién mo
vdi ly hop khéa ctia hop s6 diéu khién thiy luc hoan toan.

4.1.2. Cum banh riang hanh tinh:
C4u tao va chific ning clia cum bdnh ring hanh tinh dung trong ECT
tudng ty nhu cta hop s6 diéu khién thiy luc hoan toan.

Bo banh rang hanh

, . . B6 banh rang hanh
tinh s6 truyén tang

tinh ba t6C dé [

Hinh 4.1: Vi tri cum bdnh rdng hanh tinh trong hop sé diéu khién tu dong.
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4.1.3. Hé thong diéu khi€n thay luc:

Bom diu dugc st dung trong hé thong diéu khi€n thiy lyc vé cd bin
giong nhu loai trong hop s& diéu khién thdy Iyc hoan toan. Nhung trong
than van, cic van diéu khi€n dugc thay d6i d€ diéu khi€n viéc chuyén so
va khéa bi€n mo.

Ngoai ra con c6 thém cdc van dién (& nhitng vi tri nhu hinh vé dudi) dé
diéu khién cdc van nay.

Ap sudl chudn

ép sudl efam ga

P surdl it bt datans ga

Ap sudl digu ki b lish nang
Ap sudt bign mé

B tron

Ap suat b lam s

wan didu khin [}

il

C; tic dung hod bign o

B, tc dung [ the dung

00
DOOREEE

B, 1o dung \ . L g )

X
o

et ————
Wan digy L apn diau

bién quan linh u—.gr_-l bidn guan sl =4 2
.‘; — q vt |
!
I
i 1
'
=

Ll
= -
by
Lo | Pxw 1f1
van ¢al gidm ap ¢ = ﬁF
o ? —
- % i
Van ehuyén Yan chuyén

Wan chuydn s
Z-3 s61-2 s 3-4

=S -

B& tich nang C,‘; Bé ueh ndng B:% %-

‘ Van dign 1
!} Nea(Ba)
;

Ban b Idm i
matgdy T
[ Van ni 141 é . Eq'
b3 lam ma Nan g le Ll
khoa =
bidn ind an busm a

ga

G Van didu
= ap lhifcdp

Van didu bign J] Van digu khidn B lich nang Co
budan ga ——j L& tinh B li
nang 5 lich nang ¢,

Hinh 4.2: Mach thiiy luc hop s6’ (AI40E) TOYOTA.

4.1.4. Hé thdng diéu khién dién ti
Hé thong diéu khién dién tif 13 mot hé thong diéu khi€n bing may tinh.
N6 kiém sodt thdi diém chuyén s6, thdi di€m khéa bi€n md thich hgp va
diéu khién hop so.
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a. Cdc cam bién va cong tic:

Cé4c cdm bién doéng vai trd thu thap cdc dit liéu khac nhau dé€ xdc dinh thoi
diém chuyén s va khéa bi€n md thich hop, va bi€n né thanh cic tin hiéu

dién rdi truyén dén ECU.

Cé4c cdm bién st dung trong hop sd tu dong bao gdm:

CAM BIEN

CHUC NANG

Cong tic chon ch€ dd hoat
dong

Xdc dinh thdi di€m chuyén s6 va khoda
bi€n md sé 4p dung trong ché dd binh
thuGng hay tai ning

Cong tic kh3i dong trung gian

Phét hién vi tri s6 (“L”, 727, va”N”)

C4m bién vi tri buém ga

Phat hién géc m§ cua budm ga

Cam bién nhiét dd nudc lam
mat

Phat hi€n nhi€t do nudc lam mat

C3m bién toc dd

Phat hién tdc do xe

Cong tic den phanh

Phat hi€n mac d6 dap chin ga

Cong tic chinh s6 truyén ting

Ngin khong cho chuyén 1én sd truyén
ting n€u cong tic chinh s6 truyén ting tit

ECU diéu khién chay tu dong

Khi t6c do xe gidm xudng dudi toc do dit
trong hé thong diéu khién chay tu dong,
né phit ra mot tin hiéu hdy s6 so truyén
ting va hiy khéa bién mo

Bdng cdc cam bién va cong tdc trong hé thong diéu khién dién til.

b. ECU:

ECU quyét dinh thdi di€m chuyén s6 va khéa bi€n mo dua trén tin hiéu tir
cdc cdm bién. Trén co sd cdc tin hiéu nay, né kich hoat cidc van dién

(d6ng/md) trong mach dau diéu khién.

C6 hai loai ECU hop s6 (ECT va ECU). Mot 1a loai ECU ddc 1ap con loai
kia 12 loai ECU két hdp v6i ECU dong co (cum nay dugc goi 1a ECU dong

co va hop s0).
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c. Cdc van dién:
Céc van dién déng hay mé dudng diau bén trong than van theo tin hiéu
ON (md)/OFF (d6ng) tir ECU d€ diéu khi€n van chuyén s& va van khéa
bi€n mo. Vé c¢d ban, ECT c¢6 ba van dién: Van dién No.1 va No.2 diéu
khién thdi d€m chuyén s6 (s6 1,2,3 va sd truyén ting), trong khi van dién
No.3 diéu khién ly hgp khéa bi€n md.

VYandiéntrNo.1 VandiéntrNo.2  Van dién tir No.3

Hinh 4.3: Cdc van di¢n.

4.2.50 PO, NGUYEN LY HOAT PONG VA THUAT TOAN PIEU KHIEN

ECT ECU c¢6 cac chdc nang sau:
a. Piéu khién thdi di€m chuyén so.
b. Diéu khién thdi di€m khéa bién md.

/? e
c. Chan doan.

e

Chitc ndng an toan.
e. Cédc diéu khién khic (di€u khi€n chdng nha't diu khi chuyén sd tir

N sang D, diéu khi€n moment). O day chi md td cdc chic ning A,
D va E.

4.2.1.  So 6, nguyén Iy hoat dong:

4.2.1.1. Diéukhién thoi diem chuyén so:

ECU dugc 1ap trinh v6i mot so dd chuyén sd t&i uu trong by nhé twong Gng
v4i tiing vi tri clia can s6 (D, 2 hay L) va ché€ dod hoat dong.

Dua trén s d6 chuyén sd thich hgp, ECU bat hay tit van dién tir No.1 va
No.2 theo tin hiéu t6c do xe tir cAm bi€n tdc d6 xe va tin hiéu géc md
buém ga tr cdm bi€n vi tri budm ga. Nhu vay, ECU kich hoat cdc van
dién tir, ddng mS dudng dau dén cédc ly hgp va phanh, cho phép hop so
chuyén 1én hay xudng sd.
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Cong tic khdi dong s&
trung gian (tin hi€u vi
tri can s0)

Viéc chon sd dd

Cong tic chon ch€ do
hoat dong (tin hi¢u
chon ché& do hoat
dong)

Cdm bién vi tri buém
ga (tin hiéu d6 md
buém ga)

Céc cdm bién toc dd
xe (tin hiéu tdc do xe)

~ ~
chuyén sod

Piéu kién thdi di€m chuyén s;

L

O

ECU dong co
5¢| (tin hiéu nhiét

do nuSc lam
mat)

e ECU chay ty

< dong

Cong tic O/D

(Y% :Tin hiéu hiy

THAN VAN

Van dién tur No.1

\ 4

Van

y

Van dién tu No.2

O/D)

Bo banh
—rang hanh —
tinh
Ly hogp

e N
Chuyén so

v

v

va phanh

Hinh 4.4 : So do khoi diéu khién thoi diém chuyén sé.

4.2.1.2.

So do chuyén s6:

Nhu trong bang dudi, ECU dugc lap trinh d€ lva chon sd dd chuyén s&
theo ch€ do 14i xe va vi trf can s6.

Vi tri can s6

Ché€ do 14i xe

Binh thudng

Ting tdc

Vi triD SO db chuyén s6 1 | So dd chuyén sb 2
Vi tri 2 So dd chuyén so 3 _
VitriL S db chuyén so 4
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a. S¢ do chuyén sd S - 1: Vitri D, ch& d binh thudng:
Tuong tng véi ché€ dd 14i xe trong thanh phd, ngoai 6 hay dudng cao tdc.
Phi hgp v6i tiéu hao nhién li€u thap va tinh ning ting toc tot.
Vi du: sau khi bu6m ga mé 50%, viéc chuyén tir s6 1 1én s& 2 xay ra khi
tdc do truc thit cAp hop s6 1a 1.500 v/p, tir s6 2 1én s6 3 xdy ra tai 2.500
v/p va tif s6 3 1én sO truyén ting x3y ra tai 4000 v/p.

100

N
S

Lén sb cao

__________ Xubng s6 thap

G6c mS buém ga (%)

il | | |
I | | | |
1000 2000 3000 4000 5000 6000

)

T6c dd truc thit cap (v/p)
Hinh 4.5: So do chuyén s6°S-1: vi tri D, ché& do binh thuong.
b. So do chuyén sé'S — 2 : vi tri D, ché dj tdi ndng:
Pay 13 ché& d9 t6t nhat d€ ting tdc. Vi ly do d6, tdc dd 1én va xudng sd
cao hon so v6i khi & ch&€ do binh thudng. Vi du: sau khi buém ga mé 50%,
viéc chuyén tir s6 1 1én s6 2 x4y ra khi tdc d6 truc thit cAp hop so 12 1.800

100/ ‘. ! : Ay
ol 5[5 o
& —3 33— > om
% i -
g s —
IS Lén sd cao
o) :
; - r - rtr Xudbng s6 thap
s |
0 —— 1 | = i =
1000 2000 3000 4000 5000 6000
T6c do truc thit cap (v/p)
Hinh 4.6: So do chuyén sé’S - 2: vi tri D, ché d¢ tdi ndng.
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c. S¢ @ chuyénséS—-3:vitri2:
SO dd nay tudng Wng vdi vi tri 2 trong hdp s tu dong loai thudng.
Khodng tdc dd trong sd d6 nay rat rong. Mot uu di€m khic 1a c6 thé
phanh bing dong co khi xe chay theo quan tinh trén dudng ddc.
Tuy nhién, d€ cho ddng cd khong chay qud nhanh, hop sd tu dong chuyén
sang s& 3 néu toc do truc thit cAp ting cao hon mot tdc dd nao dé.

100
. |
o0 i :
Es+ s ,
i : : Lén s cao
2 | e
§ : : Xudng so thap
o) : :
@) : :

0 : | | L | | |

1 1 1 1 1 1
1000 2000 3000 4000 5000 6000
To6c dd truc thit cap (v/p)

Hinh 4.7 : So do chuyén sé'S — 3: vi tri 2.

d.  Sodo chuyén s’ S- 4: vitri L (khong lién quan dén ché d¢ hoat dong)

100 ' |
S E |
e ! 2¢ 73
) l «— 2 |
5 ! |
2 . .
2 s |
o i A Xubng s6
o) 1 1
3 i |

L T N I
1000 2000 3000 4000 5000 6000
T6c dd truc thit cap (v/p)
Hinh 4.8: S0 do chuyén s6'S — 4: vi tri L.
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4.2.1.3. Huy s6 truyén ting

Trong qué trinh 14i xe binh thudng, ECT ECU chuyén 1én s& cao theo cédc
so @6 chuyén s& nhu trén, nhung tily theo trang thdi cia cdc cdm bién sau,
s6 truyén ting bi cit cho du dang chay trong so truyén ting hay khong.

a.  Cong tdc s6 chinh so truyén ting
Né&u 14i xe tit cong tic ndy, s6 truyén ting bi hdy va hop so khong
chuyén 1én s6 truyén ting dudc. Néu dang & s& truyén ting, hop so
chuyén xudng sd 3.

b.  ECU diéu khién chay tu dong
Khi dang chay § s& truyén ting, néu toc do xe gidm xudng khodng 10
km/h thap hon tdc d6 c6 dinh trong bo diéu khi€n chay ty dong, ECU
chay tu dong glri mot tin hiéu d€n ECT ECU d€ nh3 sd truyén ting va
tranh cho hop s khdi bi chuyén ngudc lai s6 truyén ting cho d&n khi tdc
do xe dat gid tri c6 dinh trong bd nhé ECU chay tuy dong.

Cong tic sd . SN
truyén ting "1 OD: S » Vandiénuwr
! No.1
ECU diéu khién ECUECT TR
chay tw dong S, Van dién tir
No.2
bién > Chay tu > OD]
nhigt o dong
nudc :
Hinh 4.9 : So do diéu khién thoi diém chuyén so.
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4.2.2. Thuét toan diéu khién:

4.2.2.1. Diéukhién khéa bién mo:

Cong tic khdi dong s6 trung
gian (cdm bién vi tri chuyén sd)

Cong tic chon ché€ dd hoat dong
(tin hiéu chon ch& dd hoat dong)

ECTECU

vy

Chon so do
khéa bi€n mo

C4m bién vi tri cdnh budm ga
(tin hié¢u d0 m3 budém ga)

C4dm bién toc dd xe
(tin hiéu toc do xe)

biéu khi€n thoi diém || | Van dién
khéa bi€n mo tir No.3

J

Cong tdc den phanh W
(tin hi€u phanh)
ECU d6ng co (tin hi€u 3%
nhiét d6 nudc lam mat)
Cdm bién vi tri cdnh buém ga %
(tin hiéu IDL)
PAY
ECU chay tu dong

Van tin hiéu

khéa bi€n mo6

4

Ly hop khoa
bi€n mo

v% : Tin hiéu hiy

khéa bién md

Hinh 4.10: So do diéu khién khod bién mé.

ECT ECU dugc 1ap trinh trong bd nhd clia né v6i mot so dd hoat dong clia
ly hgp khéa bi€n md ¢ng véi tirng ché dd hoat dong (binh thudng va ting
tdc). Dua trén so dd khéa bi€n mo nay, ECT bat va tit van dién tir No.3
theo tin hiéu t6c dd xe va tin hiéu gé¢c md buém ga.

Phu thudc vio van dién tir No.3 bat hay tit, van diéu khi€n khéa bi€n md
thuc hién viéc chuyén giita cdc dudng diu ciia 4p sudt tic dung 1én bién
mo d€ in khép hay nha khép ly hgp khod bién md.

4.2.2.2. Diéukién khéa bién mo

ECT ECU sé& bat van dién tir No.3 d€ kich hoat hé thong khéa bi€n md
néu ba diéu kién sau xdy ra dong thdi.
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a) Xe dang chay trong s6 2 hay 3 hay s6 truyén ting (vi tri D).

Phu thudc vio van dién tir No.3 bat hay tit, van diéu khién khéa bi€n md
thuc hién viéc chuyén giita cdc dudng diu ciia 4p sudt tic dung 1én bién
mo d€ in khép hay nha khép ly hgp khda bién mo.

b) T&c @6 xe bing hay 16n hon tdc @6 tiéu chuidn va géc md budm ga bing
hay 16n hon mot gia tri tiéu chuén.

c) ECU khong nhan dugc tin hiéu hiy khéa bién md cudng bic.

4.2.2.3. Diéukhién khoa bién mo
ECU diéu khién hé thong khéa bi€n mo bing cdch 1am cho né in khép tai
tdc do & ch&€ do binh thudng thap hon so v6i ché do tdi ning.
ECU ciing diéu khién thdi di€ém khéa d€ gidm va dap khi chuyén s6. Néu
chuyén xudng hay lén sd trong khi hé thong bi€n mo dang hoat dong,
ECU sé& lam mat tic dung hé thong khéa.
Diéu nay gidp 1am gidm va dap khi chuyén so. Sau khi viéc chuyén sd
xudng hay 1én s6 két thiic, ECU sé& kich hoat lai hé thdng khéa.
C6 thé khéa bién md trong s6 2,3 va O/D & vi tri D. Tuy nhién né chi bit
diu hoat dong khi t6c d6 xe dat dén téc dd tiéu chudn tiy theo géc md
budm ga.

4.2.2.4. Hiiy khéa bién moé cuong biic

N&u c6 bat ky mdt trong cdc diéu kién sau x3y ra, ECU tit van dién No.3
d€ nha khéa bi€n mo.

a. Cong tic den phanh sdang (khi phanh).

b. Tié€p di€m IDL ctia cdm bién vi tri buém ga déng.

c. Nhiétdo nudc lam mat thAp hon mot nhiét do nhat dinh.

d. To6c do xe giam khodng 10 km/h hay hon so vé6i tdc dd c¢d dinh khi hé

thdng diéu khién chay tuv ddong dang hoat dong.

Muc dich cia di€u kién a va b 1a trdnh cho dong co khdng bi chét néu cic
banh xe bi ket. Muc dich ctia diéu kién b ciing d€ cai thién kha ning ti
dic biét trong khi xuéng ddc. Muc dich ctia diéu kién c 1a dé€ cai thién kha
niang tdi va 1am cho hop sd nhanh chéng. Muc dich cia diéu kién d 12 1am
cho bi€n mod hoat dong d€ khuy&ch dai moment.

4.2.2.5. Cdc diéukhién khdc:

a. DPiéu khién chong nhd'c dau xe khi chuyén tiv N sang D:

TCé thong dién than xe & diéu khién tie dpng trén 6t6 Trang 101

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

PGS.TS Pé Vin Diing

Khi hop s6 chuyén tir N sang D, hé thdng diéu khi€n chong nhic diu xe
ngin khong cho chuyén sé truc ti€p sang s6 1 bing cach chuyén sang s6 2
hay 3 trudc 16i sau d6 sang sd 1. Piéu nay lam gidm va dap chuyén sd va
chong nhic diu xe. Chic ning nay hoat dong khi tit cd cdc diéu kién sau
dong thdi x4y ra:

- Xe dang dau.

- Cong tic dén phanh & vi tri dong.

- Tiép di€m IDL & vi tri d6ng.

- Hop sd chuyén tir N sang D.

- Nudc lam mat Am.

C4m bién toc do xe

A 4

Cong tic den phanh

ECT
ECU

C4dm bién vi tri buém ga

k4

Cong tic khdi dong trung

\ 4

Cdm bién ECU
nhiét do nudc | Pongco

y

A 4

1

Van dién tor No.1 va No.2

Hinh 4.11: Cdc diéu kién dé diéu khién chong nhdc dau xe.
b. DPiéu khién moment déng co(chi cd trén mot s6 xe):

D€ tranh va dap khi chuyén s6, thi diém danh 1¢a dudc 1am mudn tam thdi
trong khi chuyén s d€ gidm moment dong co.

ECU dong co va hop sd diéu khién viéc chuyén s6 theo so @6 chuyén s6 va
khod bi€n mo lua chon biing vi tri cAn s8 (D, 2 hay L) va ch& d6 14i xe (binh
thudng hay tai nang).

ECU dong cd va hop s6 nhan bi€t ch€ do 14i xe dya trén tin hiéu toc do dong
cd (Ne) va tin hiéu toc do truc thit cAp hdp s6 (SP2), sau d6 xdc dinh gbc
ddnh Ira muon t8i vu dua trén so dd chuyén so (1 sang 2, 2 sang 3, 3 sang
O/D, O/D vé 3,3 vé 2,2 vé 1) va géc mS budm ga.
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Kc quy >

C4m bién toc dd No.2 » ECU dong co
va ECT

C4m bién vi tri buém ga >

C4dm bi€n nhiét 34 nudc 1am mat >

T6c dd dong co

C4m bién tdc do ly hop truc ti€p O/D

Cong tic chon ch€ d hoat dong

Van dién tr No.1

vil No.2 IC danh Ita

Hinh 4.12: Cdc tin hié¢u lién quan dé diéu khién moment dong co.
Céc tin hi€u lién quan:
T6 dd dong cd (Ne).
Toc do xe (SP2).
- Vi tri buém ga (VTA).
- Nhiét d§ nuSc lam mat (THW).
- S0 dd chuyén s6 (S1, S2).
- I&C quy (+B).
Cam bién tc do ly hgp truyén thing O/D (NCO)*.

4.2.2.6. Cdc chiic nang khdc
a. Chitc ndng chdn dodn:

ECU dudc trang bi mot hé thdng ty chdn dodn cho phép k¥ thuit vién xdc
dinh dudc chi ti€t hay mach dién huw hdng mdt cich dé dang va nhanh
chéng trong khi xit 1y su c6 ECT.
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ECU thudng xuyén theo ddi cdm bi€n t6c d0, cdc van dién tif va mach
dién cta ching va trong trudng hgp c6 hu hdng sé:

- Nhdy dén O/D OFF d€ b4o cho 14i xe biét su cd.

- Luu ma hu hdng trong bd nhd.

- Chira ban chit ciia hu hdng bing ma chin dodn.
Pén bio: N€u phat hién thdy c¢6 hu hdng mot trong cdc cdm bié€n tdc do
(No.1 hay No.2) hay trong van dién No.l hay No.2 hay mach dién cia
ching, den bdo O/D OFF nhdy.

Vé& mit k§ thuat, dén bdo sé chi nhdy trong cédc trudng hgp sau:

- Cam bién tdc dd xe: Xe da chay vai cAy s6 ma cdm bién t6c do bi hdng.

- Van dién tir: T6c dd truc thit cAp hop sd chay qua di€m chuyén s6 mot vai
1an ma khong c¢6 chuyén s6. C6 thé xdc dinh ma chan dodn biing cich ndi
mass cyc ECT (hay cuc DG trong mdt sd ki€u xe) va dé€m s6 1an nhdy dén
O/D OFF.

- Khi hu héng dugc stta chira, den O/D OFF s€ ngirng nhdy miac du ma hu
héng van dudc luu trong bé nhé ECU.

- Khi cong tdc O/D chinh tit, d&n O/D OFF sé& sidng né€u c6 hu hdng, nhung
khong nhay.

- Né&u van dién tir No.3 (cho diéu khién kho4 bién md) hdng, ECU sé& khong
nhdy deén O/D OFF d€ bio cho 14i xe. Tuy nhién, né sé ghi lai hu hdng &
dang mi 64 va c6 thé doc dugc khi xt 1y su ¢d.

b. Chiic ndng nho

- Khi mdt hv hdng dugc luu trong hé thong nhd clia ECU, né s€ dudc luu
gitt lai cho dé&n khi xo4 di cho du sau d6 hu hdng da dudc stta chira.

- Ac quy thudng xuyén cap dién 4p 12V dé&n cuc +B ciia ECU. Do d6 khi c6
mdt hu héng dugce lvu trong ECU, dong tir dc quy sé duy tri n6 trong bod
nhd tham chi khi tit khod dién.

- Tat cd cdc hu hdng vé cdm bién téc do, van dién t va mach dién cla
ching dudc luu trong b nhd.

- D€ x04 mi chin dodn trong bd nhé clia ECU, cin thdao mdt cAu chi nhat
dinh vdéi khod dién tit.

- Mai chin dodn: C6 5 loai mad chan dodn dugc hién thi, ma sé dugc dudc
x4c dinh bdi s6 1an nhdy dén O/D OFF.
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C. Chitc ndng an toan:
ECU ctia ECT c¢6 mot vai chifc ning an toan d€ cho phép xe ti€p tuc chay
tham chi n€u hu hdng x4y ra trong hé thong khi xe dang 14i xe.
Chitc ning du phong cia van dién tir:
Né&u van dién tir No.1 hay No.2 bi héng, ECU van c6 thé diéu khién dudc
hop s6 bing cich kich hoat van dién tif con lai d€ dua hop s6 vao mot
trong cdc tay s6 ma ch phép xe ti€p tuc chay.
Vi du: Né&u van dién tr No.1 bi hdng khi xe dang chay & s6 1 vdi hop s&
trong vi tri D, chifc ning an toan s& cho phép hdp sd chi chuyén 1én s6 3
thay vi s6 O/D nhu khi khong c6 chifc ning an toan.
Hon nita, n€u cd hai van dién tir bi hdng, 1di xe van ¢6 thé cho xe chay an
toan bing cdch gat can s6.
) . CA HAI
N N VAN DPIEN No.l1 VAN DPIEN No.2
BINH THUONG HONG G VAN
\%! HONG
TRI | Van dién Van dién Van dién -
No. | No. | S& S6 S6 Tay s0
) ' 2' No.1 | No.2 No.l | No.2 khi gat
, . Bat | S63 .
Bat | Tat | So 1 X . Bat X So 1 O/D
at] Tty so (Tiy | (©omy| * 0
. . Tit O/D
“D” | Bat | Bat | S62 X Bat | S63 X . O/D
D™ Bat ) Bat 50 S0 Bap (S6 1)
Tat | Bat | S6 3 X Bat | S6 3 | Tat X O/D O/D
Tit | Tit | O/D | X Tit | O/D | Tit X O/D O/D
, y Bat | S0 3 . .
Bat | Tat | So'1 X ', Bat X S6 1 So 3*
il Bl (Tin | (omy | * ° 0
. . Tét S6 3 * .
“2” | Bat | Bat | S62 X Bat | S63 X . So 3*
il Bl 00 Bay ssn | P
Tét | Bat | SO 3 X Bat | S6 3 | Tit X S6 3 S6 3%
Bat | Tit | So'1 X Tit | S6 1 | Bat X So 1 So 1
GGL”
Bat | Bat | S62 X Bat | S62 | Bat X So 1 So 1
Ghi chu: () : N€u khong ¢6 chifc ning an toan.
X : Hu hdng.
O/D : Trong hop sd A540E, A540E, A540H.

Hinh 4.13: Bing diéu khién chitc ning duv phong.
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d.

Chitc ndng cdm nhdn téc dé du phong

C6 hai cdm bié€n tdc do xe, cdm bi€n téc dd xe thit 2 dit trong hdp ndi cla
hop s6 hay vé hop (loai dit ngang) va cdm bi€n t6c do thit nhat dit trong
dong hd téc do. Do d6 vi mot Iy do ndo d6 ma cdm bién thit 2 bi hdng,
ECU vin c6 thé ti€p tuc hoat dong binh thudng biing cich diing cdm bién
toc do th nhat bdo toc dd xe.

Néu cd hai cdm bién tdc dd xe déu bi hdng, khong c6 tin hiéu tdc do xe
biao dé€n ECU, ECU sé coi nhu t6c d0 xe bang khong 1am cho hop s6
chuyén sang sd 1, do d6 khong thé chuyén s6 dudc.

Chifc ndng hoat déng bdng can gat so"

Né&u vi mot Iy do nio d6 ma hé thdng diéu khié€n dién ti bi hu hdng hoan
toan, ECT cho phép chuyén s6 biing cin s nhu trong sd db sau.

Thdo giic n6i ECU hay van dién ti¥ trong khoang ddng cd ta c6 thé
chuyén s6 biing cin sd.

——> Daiuxe
—— S0 lui
SO trung gian

=—> S0 3 (A540E:0/D)
— So1

(e
ﬂ

Hinh 4.14: Chitc ndng hoat dong bdng cdn gat so6.
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4.3.CAU TAO VA HOAT PONG CUA CAC PHAN TU CO BAN

4.3.1. Bié€n mo:

Truc stator .
%0

Pénhop s6 ¢4 8_

Truc sd cAp hop s&~ = fm

Bom dau

Hinh 4.15: Bién mé

Bi€n mo6 ECT vé cd ban gidng nhu ly hgp khod dudc sit dung ty dong diéu
khién thity luc hoan toan.

Hoat djng ciia ly hop khod bién mo:
Dong chdy cla diu tuong @ng vdi hoat dong clia van dién diéu khién
trang thaingét ly hdp khod bi€n mo.
Cinh tuabin Dia ly hop khod bi&n md Bia ly hop khod bi€n mo
Cdnh bom _

1

Vo trude

| Ap sud
(“——:ﬁ; . - - N A i
) ——— bi€n mo__
Pé&n bo 1am mat diu || [~ Truc so cap j
Ap suit bién O/D s
mo . ,
NHA KHGP AN KHOP

Hinh 4.16: Ly hop khod bién mé.
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4.3.2. Cum banh riang hanh tinh:

a. Cdu tao:

Cau tao va chifc ning clia cum banh ring hanh tinh trong ECT vé cd ban giong
nhu & hop sd tu dong diéu khié€n thily luc hoan toan.

Phanh s& 1 va lui (B,) Phanh quén tinh s&
Lv ha x. Phanh O/D (B,) Phanh s8 2 (B») 2 (B)
y hop truyen 5nh i Ly hop s6
thiing O/D (Cy) Binh ring it
chd dong trung gian Khép mot chié tién (Cy) Ly hgp truyén

No.2 (F,) thing (C,)

o r T
| = ‘@r{;" — 5 Joia| 8
Kh6p mdt chidu _— A——— > .

0/D (C,) Trans
B6 banh rang trung

hanh tinh O/D  gian

Bo6 banh
ring hanh ~ Khdp mot B0 banh
tinh sau  chi€uNo.1 ring hanh

Truc so cap

(F)) tinh trudc
B6 banh riang B6 banh riang B6 banh riang
hanh tinh O/D hanh tinh sau hanh tinh trudc
ey f e ~ Is 2 =

Truc sd cAp

Banh ring = :
frung gian b io 13 Fiz Er Truc trung gian
o )
one TTTTo7T 7777777 77T 77 777
Hinh 4.17: So do nguyén Iy ciia cum bdnh rdng hanh tinh.
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b.  DPiéukién hoat dong:

inst |5 | Net | Noa| Co| Fo | Bo| €| Cs| By| Ba | Fy | Bs| Fo
P Phanhtay | Bat | Tit | @
R S6 lui Bat | Tit | @ [ o
N 50 Frung Bat | Tit | ®
glan
So 1 Bat | Tat | @ | @ L [
S6 2 Bat | Bat | @ | @ [ )
D S83 Tit | Bat | @ | @ C I C )
Sogﬁzen Tat | Tat e o o °
So 1 Bat | Tit | @ | @ ° P
2 S62 Bat | Bat | @ | @ ® N
S6 3 Tit | Bat | @ | @ o o e o
So 1 Bat | Tt | ® | @ ) C )
L S6 2 Bat | Bat | @ | @ o e o o

Hinh 4.18: Bdng diéu ki¢n hoat dong ciia cum bdnh rdng hanh tinh.

4.3.3. Hé thong diéu khién thuy luc

Dua trén 4p suit dau dudc sinh ra bdi bom, hé thong diéu khi€n thiy luc
diéu chinh 4p suat diu tdc dung 1én bi€n mod, cdc ly hop, cdc phanh phil
hdp v6i diéu kién chuyén dong. Hé thdng diéu khién thdy Ivc bao gdm:
Bom dau, thin van, cdc van dién tir, cling nhu cdc dudng diu dé ndi cdc
chi ti€t ndy ctlia xe.

C6 3 van dién trong thin van. Nhitng van dién nay dugc diéu khi€n bdi
ECU @€ diéu khién cdc van gai s6. N6 dé6ng mé dudng diu d&€n bi€n mo,
cic ly hop va cdc phanh d€ diéu khi€n bi€n mo va cdc cum banh ring
hanh tinh.
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————— Hé thong diéu khién thiy lyc ————————— —————___

Van than van

|

|

|

|

I ! : R

| ' PIEU KHIEN AP
| ' | SUAT THUY LUC
|

|

—
I | |
| B6 banh
I : ring
[ ]! R C4c phanh N
> 1| | Chuyén dudng diu P hujp| hanh
/é? } i & ly hop tinh
L
| |
I Bi€n mo
L
Ly
|

|

| I

ECU i._;“cerc‘vaﬁareﬁ‘tﬁ"““ |
|

|

Hinh 4.19: Sodé hoat dong ciia hé thong diéu khién thiiy lic.

4.3.3.1. Bomddu

Bom diu vé cd ban gidng nhu loai st dung & hdp s& ty dong diéu khién thiy
luc hoan toan.

Hinh IuGi liém

BOM DAU

Hinh 4.20: Bom ddu.

4.3.3.2. Thdn van

Mach thiy luc trong hé thdng chuyén s6 va khod bi€n mo thay thay ddi
rat nhiéu so v6i mach ding & hop s6 tr dong diéu khién thiy luc hoan
toan. Cdc md td dudi diy chi ra van diéu khi€n sd va van diéu khién kho4
bi€n mo dugc diéu khi€n bdi cic tin hiéu md- déng cla cic van.
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A *A b ~ g
Hoat dong cuia van dién va van chuyén so:

CAC VAN BIEN CAC VAN CHUYEN SO
No.1 No.2 1.2 2.3 3.4 VI TRI SO
Bit Tit | —> | Xudng Lén Lén |=—> S6 1
Bat Bit | = | Lén Lén Lén |—> S6 2
Tat Bat —> Lén Xuong Lén |—> S6 3
Tat Tat S Lén Xubéng | Xudng |=—=> | S60O/D
Van dién ti No.1 (tat) Van dién ti No.2 (bat)

=]
=]
B

"
NI
HE

ST=
—
—
— -
] [e——— —
: N~— O —
— =
g Bl —
_l
(=
| I | | T J
Van chuyén sé 2_3 Van chuyén s6 1_2 Van chuyén s6 3_4

Hinh 4.21: M6i quan hé giita van chuyén sé Van dién No.1 va No.2.
a. Van chuyén sé'1 - 2:
Van chuyén s6 1 - 2 thyc hién viéc chuyén giita s& 1 va sd 2.
- Khi ECU tit van dién No.2, 4p sut chudn tic dung 1én phin 1 cia
van chuyén s6 1 — 2, ddy né di xudng va chuyén hdp sd sang so 1.
- Khi ECU md van dién No.2, 4p suit chudn tdc dung 1én phin 1 cia
van chuyén s& 1 — 2 1&n phia trén, 1am hop s chuyén sang s 2.

d6¢ thong dién than xe & diéu khién tie djng trén 6t6 Trang 111

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn
PGS.TS Pé Vin Diing

- Khi hop s6 & ché& @6 so truyén ting, van dién No.2 déng, giong nhu
khi & s6 1, 4p suat chuén tic dung 1én phan 1 cia van. Tuy nhién, do
4p sudt chuin tif van chuyén s6 2 — 3 tic dung 1én phan 2 clia van
chuyén s6 1-2 (nhu khi van dién No.1 d6ng), nén van chuyén s 1-2
van bi ddy 1én trén bdi 10 xo nén.

Van dién tu No.2 tat Van dién t No.2 bat Van dién tu No.2 tat
.- L
d o N
[ L
[
q
Xa <-— _‘V‘ —> Xa —
Q < <
I 4 Apsuatchudn [ Z8 i p sudt chudn <=
- | =
— Ap sudt chuan
1 O — IJ_I
X4 <— ;

XA <«—

||/L—._l

E« Ap suét chudn « Ap suat chuén «
(tU van diéu khién — —_—
o & day D, 2 hay L) <] Bén bo fich néng B, B, <—

1 |J_| van cét gidm ap va van |J_I

tin hiéu khoa bién mé

Ap suét chudn

Ap sugt chudn tlr van chuydn sé ~—
:@ mp D=0 ¢ yénss mp ==~
1

(tir van chuyén s6 2 -3va s O/D)
2-306s03)

(a) SO 1 (0)sO2VASO3 (c) SO TRUYEN TANG
Hinh 4.22: Hoat dong ciia van chuyén sé'1 - 2.
b.  Van chuyén sé'2 - 3:
Van chuyén s6 2 — 3 thuc hién viéc chuyén giita s6 2 — 3.
- Khi ECU tit van dién No.1,4ap suit chuin tic dung Ién phan I cla
van chuyén sd 1 — 2 dugc gidi phong qua clra x4 clia van dién No. 1,
vi vdy van chuyén s 2 — 3 bi ddy 1én phia trén bdi sifc cing 10 xo va
hop s6 dugc chuyén sang so 2.
- Khi ECU d6ng van dién No.l1, 4p suat chudn tic dung 1én phan 1
clia van, ddy né di xudng va chuyén hdp sd sang sd 3.
Tuy nhién, khi cAn s6 & vi tri L, 4p suat chudn tif van diéu khién tdc dung
1én phan 2 clia van chuyén s& 2- 3 nén van van § vi tri phia trén va hop s6
khéng chuyén sang s 3.
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Van dién tir No.1 bat

Van dién ti No.1 tat

Van dién tir No.1 bat

L

)14

)

7 ‘B In
< (a
-y Ap sudt chudn Ap sust chugn Ap sudt chudn
E - ) ) il
€n van chuyén sé 3 - 4 é
A ; ” - Dén van
; (tL‘}J vsalilaé%huusﬁién S RITERIEY WP chuyén s6 3 - 4
Ap sudt = —
had El day D, 2 hay L) Bén C,bo tich nang C, A q
Uan va van chuyénsd 1 -2 :
E E
_ﬁi Ap sust chudn el
== (ttr van diéu khién day L) 8
£ S ! L
(a1 SG 1 VA 2 (b) SG 3 VA O/D (c) DAY L, S6 1
N A A A
Hinh 4.23: Hoat dong cuia van chuyén sé 2-3.
A A
c. Van chuyén so 3- 4

Van chuyén sé 3- 4 thyc hién viéc chuyén giita s6 3 va s6 truyén
tang (O/D)

Khi ECU md van dién No.2, 4p sudt chuin tic dung Ién phin 1 cla
van chuyén s6 3- 4 dugc gidi phéng qua clra x4 cta van dién No.1.
Vi vdy, van chuyén s& 3 —4 bi ddy 1én phia trén bdi stic cing cta 10
xo va hop s dugc chuyén sang sd 3

Khi ECU d6ng van dién No. 2, 4p suit chudn tic dung 1én phan 1
clia van, day né 1én trén va hop s& chuyén sang O/D.

Khi hop s6 & s6 1, van dién No.2, déng nhu khi & O/D, 4p suit chuian
tic dung 1én phan 1 clia van chuyén s& 3 —4. Tuy nhién, do 4p suit
diu tir van chuyén s6 2 — 3 tdc dung 1én phin 2 ciia van chuyén so 3
— 4 (khi van dién No.1 md) nén van chuyén sd 3 —4 vin bi diy lén
phia trén bdi sic cang 10 xo.
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Van dién 1 No.2 bat Van dién tir No.2 tat

il

--._-.\Y,--._-..

o | ®

Ap suat 4 4 "
2 Ap suét chuan

chuan |

S
<= Ap suat chuin
(tr bom dau)
—e— Dén bd tich nang
0 L~ C,vacG,
= ] Ap sutchudn @S
Ap suat chudn (tir van chuyén s6 2 - 3)
(tir van chuyén s& — :
2-3,0s62)
{a) SO2VA3 {b) SO TRUYEN TANG () SO 1
~ A pd A’
Hinh 4.24: Hoat dong ciia van chuyén s6 3-4
d. Van tin hiéu khod bién méo.

Ly hgp khod bi€n m6 nh4

- N€&u van dién No.3 khong bat bdi tin hiéu tr ECU, n6 van déng, lam
4p sudt chudn tic dung 1én phia trén van tin hiéu kho4 bién md.

- Khi van tin hiéu khod bi€n md dich chuyén xudng dudi, né cit dudng
diu (4p sudt dudng B2) tir van chuyén s6 1 —2 lam van role kho4
bi€n md dich chuyén xudng dusi do 4p suit dau tic dung Ién phia
trén .

- N6 d6ng mé ciac dudng dau 4p suat dau bi€n md truyén di nhu hinh
vé dudi, dau di vio bi€n md, ddy va tich ly hdp khod bi€n md nén
né khéng déng dugc v6i bi€n mo.
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Ly hdp
khod

£ ~ g
Ap suat chuin
bi€én mo

——
LI

Ap suit __Xa

chudn _Ap suﬁtm B
chudn f|fs N
. | :lLl

Ap suat ,
- 2P T Van dién tir No.3 tit

Van tin hiéu

= ]
N A

Dén bo 1am mat dau-

bién md

TR

Van rd le khod bi€n md

kho4 bién méo

Hinh 4.25: Ly hop khod bién mé nhd.
Ly hdp khoa dong:

- Khi van dién s6 3 mdi bdi tin hiéu tir ECU, n6 gidi phéng 4p sud't dau
tic dung 1én phia trén cda van tin hiéu khod. Van tin hiéu khod bi
ddy 1én phia trén bdi stc cing 10 xo va 4p sudt dau (dp suit dudng
B2) tir van gai 1-2 tdc dung 1én phan dudi clia van ro le khod. Do d6,
van 16 le khod dich chuyén 1én trén, chuyén d6i dudng diu qua bién
md (nhu hinh v& dudi). Ap sudt bi€n md tac dung 1én phia bén phii
cia ly hdp khod, ddy né ty vao vé phia trudc, nén ly hop khod va vé

truc (tfic dong co va truc sd cip) quay nhuw mdt cum ma khong c6 su
trugt .

Vo trudc
< 5t chud
Ly hop ® Ap suat chuan
khoa
bi€n “
mo
Van dién tir No.3 bat
Van tin hiéu
khod bi€n mo
Van rdle khod bién mo
Hinh 4.26: Ly hop khod bién mé déng
d6¢ thong dién than xe & diéu khién tie djng trén 6t6 Trang 115

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

PGS.TS Pé Vin Diing

4.3.4. Heé thong diéu khién dién td

CAC CAM BIEN CAC VAN PIEN
, / ECU TU
Cong tac chon ché R
d6 hoat dong g | Van dién No.1
- Diéu khién thoi
C()ng, tac khdidong | | diém chuyénss [ |
sO trung gian »  Van dién No.2
C4m bi€n vi tri
budém ga g Bléu khlén khoa > Van dién No.3
bi€n mo .
C4m bi€n nhiét do >
nudc lam mat
Hé thong Peén bdo s O/D
Cém bién tc do |- ty chéln dodn “OorF
Cong tic den .
phanh g
ECU diéu khién Hé thdng
chay ty dong > du phong

Hinh 4.27: Méi lién hé giita cdc chi tiét trong hé thong ECT.
Hé thong diéu khién dién ti ctia ECT diéu khién thdi di€m chuyén s va khoa
bi€n mo trong ECT, bao géom 3 ki€u chi ti€t. Cdc cdm bi€n khic nhau, mot
ECU va céc loai van dién tir. So dd sau chi ra m&i lién hé gitta cdc chi ti€t nay
trong A140E (TOYOTA).
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4.3.4.1. Cdc bo phin diéu khién dién ti:
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Hinh 4.28: Cdac b phdn trong hé thong diéu khién dién tu.
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4.3.4.2.

Mach dién diéu khién dién tir
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Hinh 4.29: Mach dién diéu khién dién tit.
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4.3.4.3. Cong tdc chon ché dp hoat dong

Cong tit chon ch& dd hoat dong cho phép ngudi 14i chon ch& dd hoat dong
mong mudn (binh thudng hay tdi ning).

ECT ECU
beén bao )
ché do lai

Tu Accu o JTWR o o PWR

—P——% NORM

Pen bao
ché& do lai

———ﬁ? GND
@M@ <®ka

— 1

Hinh 4.30: Cong tdc chon ché& dp hoat dong.

- ECT ECU chon sd @ chuyén s&, khod bi€n md va ché& do hoat dong da
chon.

- ECT ECU ¢6 cuc PWR nhung khong c6 cuc NORMAL. Khi chon ché dd
hoat ddng, dién dp 12V dugc cip 1én cuc PWR va ECT ECU nhin biét
ring da chon ch& d® POWER. Khi chon ché d0 NORMAL, dién 4p 12V
khong dugc cap 1én cuc PWR nita va ECT ECU biét ring da chon ch& do

NORMAL.
Ché& d6 hoat dong Pién 4p cuc PWR
NORMAL ov
POWER 12V

Céc ti€p di€m cla cong tic niy ciing dugc st dung d€ bat mot trong
cdc dén bdo vi tri cia cong tic d€ bao cho ngudi 14i bi€t ch€ @6 hoat dong.
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4.3.4.4. Cong tdc khéi dong sé trung gian

ECT ECU nhin thong tin vé s6 dang gii tif cdm bién vi tri gai s& dudc
gin trong cdng tic khdi dong trung gian, sau d6 xdc dinh ché dd gai s6

tudng Ung.
ECT ECU
B
Cong O{j > Bén may
thc may p  khdiddng
ST R [
- oIN R N N Y
G° SAV. o|D [ [ [
Cau chi 012 tiLﬂ((,z
Cau chi 1 ¥L

-

Pén bao vi tri can s8
Hinh 4.31: So d6 mach khdi dpng s6 trung gian.

Céc cuc dudc ndi dién v6i nhau

- Trong ECT, cong tit khdi dong sd trung gian c6 ti€p di€m cho moi vi
tri s0.

- Né&ucucN, 2hay L ctia ECU dudc ndi véi cuc E, ECU xdc dinh dugc
ring hop s6 dang & hodc 6 s6 N, 2 hay L.

- Né&u khdng c6 cuc nao trong cdc cuc N, 2 hay L dudc ndi vdi cuc E,
ECU x4c dinh ring hop s6 dang & s6 D.

- Chuy:

J s6 P, D va R, cong tic khdi dong so trung gian khong gii cdc tin hiéu

dé bdo cho ECU V& vi tri cAn s6. G mot vai ki€u hop s, cong tic khdi

dong sd trung gian giii c4c tin hiéu & s6 R.
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Hinh 4.32: Cong tdc khéi dong sé trung gian.

s A - R A < N ~ R 1A 2 N
- Ti€p di€ém cta cOng tac nay cling dugc st dung d€ bat trong ciac dén
bdo vi tri can s8, bdo cho ngudi 141 bi€t vi tri can s6 hién tai.

Trang thai d6ng — md clia mdi ti€p di€ém dudc cho ra nhu bang dudi.

cyc CAhO Céjlg tac kl.léi Cdc den bdo vi tri cAn chuyén s&
dong so trung gian
S0 B NB E|P|R|N|D|2|L
P o———° o——0
R o, O
N Oo———0 o, O
D o O
2 o O
L o O

O—0 : C4c cuc dudc ndi dién vdéi nhau
Chu y:
N&u tin hiéu ECT ECU khong binh thudng, ECU s€ phén tng nhu sau:
HJ mach tin hiéu “2”:
Khi & vi tri “2”, ECU chuyén s6 do cho vi tri D. Tuy nhién do cdch ché tao
mach thiy luc, hdp s6 chi dudc gailén s6 3.

HJ mach tin hiéu “L”:
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Khi § vi tri “L”, ECU chon vi tri gai cho vi tri D. Tuy nhién do cich ché&
tao mach thiiy luc chi dugc gailén so 2.

HJ mach tin hiéu “N”:
Tir “N” sang “D” khong c6 diéu khién chdng nhic dau.

4.3.4.5. Cam bién vi tri buém ga
- C4dm bién nay dudc gin trén buém ga va cdm nhan bing dién mic do md
buém ga sau d6 né gbi nhitng dit liéu nay d€n ECU (dué6i dang tin hiéu
dién) d€ diéu khi€n thdi di€m chuyén sd va khod bié€n md.
- Kiéu gidn ti€p
A140E 13 ki€u ma ECU ddng co dudc gin gifta vi tri cAm bi€n buém ga
ECT ECU nhu hinh vé dudi.

Cé hong gi6 ECU déng co ECTECU

Ca&m bi€n vi Cam bié&n vi tri buém
tribuém ga M3

boéng

Hinh 4.33: Cdm bién vi tri buém ga va so do mach dién.

- Cam bién vi tri bu6m ga bi€n d6i mot cich tuyén tinh lic mé budm ga
thanh cdc tin hiéu dién. Mot dién 4p khdng ddi 5V dudc cidp dén cuc Ve
tot ECU ddng co.

Khi buém ga trugt doc dién tr§ theo goc md buém ga, dién ap tic dung
1én cuc Vra ti 1€ v4i goc nay.
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Pién tr& Tiép diém cho tin

Tiép diém cho tin hiéu IDL

Hinh 4.34: Cam bién vi tri buém ga .

5
<
H
Z T MG hoan toan
\g 4 Khong tai \ VA
a |l

0 | | | |

< G6c mé budm ga (%) >

Hinh 4.35: Moi quan hé giita géc mé budm ga va dién dp VTA.
- ECU dong cd bién ddi dién 4p VTA thanh mot trong 8 tin hiéu géc md
budm ga khic nhau @€ bdo cho ECT ECU biét géc md clia budm ga.

- Nhitng tin hiéu nay bao gdm cdc tip hdp khdc nhau cla cdc dién 4p cao
va thap tai cuc L1, L2, L3 hoiic IDL ciia ECT ECU nhu bing duéi.

v

p—
S
S
N

vi G6c md budm ga

|:| bién cao dp (L4, Ly, L3, khodng 5V
IDL khodng 12V )

[ ] biéndp thap khoang OV
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- Khi buém ga déng hoan toan, ti€p di€m cho tin hiéu IDL vdi cuc E, gifi tin
hiéu d&€n ECT ECU d€ bdo ring, buém ga déng hoan.

- Sau khi ECT ECU nhén dudc cac tin hi€¢u L1, L2, L3 va IDL, n6 thay ddi
géc md clia budm ga thanh dién dp tir OV dén 8V dé€ bdo cho ky thuit
vién biét géc md clia budm ga phét ra tr cyc TT ¢é duge dua vao mot
cdch binh thudng hay khong.

4.3.4.6. Cam bién nhiét do nuéc lam mat

- Khi nhiét dd nu6c 1am mat thap hon nhiét do xdc dinh, tinh ning clia dong
co va kha ning tii s& gidm néu hop s chuyén 1én ti s6 truyén ting. DE
tranh hién tuong nay, cdc tin hiéu dugc nhap vao ECU d€ ngin khong cho
né chuyén lén tf s6 truyén ting trudc khi nhiét dd nudc 1am mat dat dén
nhiét d§ xac dinh.

Céam bién nhiét
ddé nudc

ECU diéu khién
chan ga ty dong

ECT ECU
)

ECU déng co

E, oD,

) 0D,

——0 GND

Cam bién nhiét do ~——

Hinh 4.36: Cdam bién nhiét dp nudc lam mdt va so do mach dién.

- Cé&m bi€n nay cdm nhin nhiét do nudc 1am mat nhd mot nhiét dién trd,
bi€n né thanh céc tin hiéu dién va gt cdc tin hiéu nay d€n ECU dong co.

Nhiét dién trd

Hinh 4.37: Cdu tao cdm bién nhié¢t dp nudc lam mdt loai nhiét dién tré.
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- Né€u nhiét dd nuéc 1am mét gidm xudng dudi mot nhiét do xdc dinh (tic
60°), ECU d0ng cd gti tin hiéu dén OD1 cia ECT ECU, ngin khdng cho
hop s6 chuyén 1én O/D va ly hop khod bi€n mo hoat dong.

O mot vai kiéu xe ngin khong cho chuyén 1én s6 3 tai thdi di€m nay.

- ECU dong co bao gdm chic ning dy phong: N€u cdm bi&n nhiét do nudc
lam mat hdng do hd hay chdp mach, ECU dong cd sé diéu khién véi gia
thi€t nhiét do nudc lam mat_la 800C, ma khong phu thudc vao nhiét do
nudc lam mat thuc t&.

4.3.4.7. Cam biéntoc dp

- Pé€ ddm bdo ring ECT ECU ludn nhin dudc thdng tin ding vé téc do
banh xe, céc tin hiéu dugc nhap vao ECT ECU nhd 2 cdm bié€n tdc do.
D€ dat dd chinh xdc hon nita, ECT ECU lién tuc so sinh tin hiéu nay dé
xem chiing c6 gidng nhau hay khong.
Cam bién téc do No.1 ECT ECU
(G&n trong bang déng ho) ST

OsP,
75\

Cam bién té¢c d6 No.2
(Trong hop s0)

)

[
—
1 T

JSP,

—

Hinh 4.38: So do cdc cdm bién toc do trong hé thong.

Cam bién toc do so 1:

. Dang hé tc do
Cong tac lusi ga

Hinh 4.40: Cam bién toc dj so'1.

TCé thong dién than xe & diéu khién tie dpng trén 6t6 Trang 125

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM

http://www.hcmute.edu.vn

PGS.TS Pé Vin Diing

Cam bién nay dudc gin trong ddong hd t6c d6 va hoat dong d€ thay th&
cdm bi&n tdc do chinh néu né bi hdng. N6 sinh ra 4 xung cho mdi vong

quay cua diy cdng td mét.

Chd y:

N&u ci 2 tin hiéu tdc do déu ding, cdc tin hiéu tir cdm bi&€n s& 2 dudc s
dung d€ diéu khi€n thdi di€m chuyén sd sau khi so sdnh vdi tin hiéu véi

cdm bi€n s6 1. N€u tin hiéu tir cdm bi€n toc dd s6 2 1a sai, ngay lap tic
ECU khong sit dung tin hiéu ndy ma st dung cdm bién tir t6c dd s6 1 dé
diéu khién thdi di€m chuyén s6. N6sé phat ra mi chuin dodn s§ 62 néu
hién tuong nay x3y ra thém viao dé ma chuidn dodn s6 42 ciing dugc hi€n

thi n€u cdm bién s6 1 trd nén khong binh thudng.

Cam bién tdc do so 2:

Mot md t6 c6 gidn cdc nam chAm bén trong dudc gin trén truc din dong
banh ring ctia hdp sd hay truc thit cdp. Bt cit khi nao truc quay dugc mot
vong, nam cham kich thich cong tic udi ga (dudc gin & truc cdm bi€n
chinh), Iam n6 sinh ra mot tin hiéu. Tin hiéu ndy tudng Ung véi 4p sudt ly
tAm trong hop sd diéu chinh thdy Iyc hoan toan, dudc giri dé€n ECU, ECU
stt dung n6 d€ diéu khi€n thdi di€m chuyén s6 va hoat dong cta ly hdp
khod bié€n mo6. CAm bi€n nay phit ra mot xung trong vong quay thif cip.

4.3.4.8. Cong tdc den phanh

Tir dc quy

Céng tac

Céng téc dén phanh

déen phankh | ECT ECU
OSTP
Bén W
\ phanh

Ban dap phanh

i

Ban dap phanh

Hinh 4.41: Cong tdc den phanh.

—OGND
L1
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ECT ECU nhan bi€t khi nao dap phanh. N6 hiiy khod bi€n mo khi dap
phanh va né hiy viéc diéu khi€n nhic diu tr N sang D khi dap ban dap
phanh.

Cong tic ndy dudc gin trén gid dd ban dap phanh. Khi dap ban dap
phanh, cong tic nay g&i mot tin hiéu dé€n ECU, bdo cho né bi€t ring dang
dap phanh.

Chén phanh Phanh dién ap cuc STP
bap 12V
Nha oV

ECU ciing hly hoat ddng ctia ly hgp khod trong khi dang phanh d€ tranh
lam ché&t m4y né€u cdc bdnh chld dong bi phanh ciing.

Tin hiéu nay ciling dugc stt dung d€ diéu khi€n chong nhac dau N sang D.
Chu y:
Né&u c6 hd mach & mach tin hiéu STP, viéc hdy khod bi€n mo va diéu
khién chdng nhic diu khi chuyén cin s tir N sang D sé& khong dudc thuc
hién.
4.3.4.9. Cong tdc chinh O/D:
Cong tic nay dugc phép dit ECT vao trang thdi c¢6 thé chuyén 1én O/D
hay khong thé.
Khi n6 bat, ECT sé& chuyén sang O/D khi théa man cdc diéu kién. Khi n6
tit, ECT bi ngin khong cho né chuyén sang O/D & batky diéu kién nio.
a.  Coéng tdc chinh O/D bdt ON:
Khi cong tic chinh O/D bat ON (tiép diém md). Dong dién tir ic quy dén
ECU, lam hdp c6 thé chuyén sang O/D, nhu sd d6 dugi day.
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ECT ECU
Tu Accu —
L’ (12V)
» o OD,
Cong téc chinh
"/ O/D “ON”
o GND
—

Hinh 4.42: Cong tdc chinh O/D bdt ON.
b.  Céng tdc chinh O/D tit OFF

Khi cong tic chinh O/D tit OFF (ti€p di€m d6ng), dong dién tir ¢ quy dén
mass.Vi viy, khong thé chuyén 1én O/D, titc 12 ECU khong cho phép ECT
chuyén 1én O/D. Liic nay d&n O/D OFF sé& bat sdng.

ECT ECU
Tu Accu N
Pbén bao O/D OFF
(0V)
» o OD,
Céng tac chinh
Z O/D “OFF”
o GND
—

Hinh 4.43: Cong tdc chinh O/D bdt OFF.
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Cong tic chinh O/D hoat ddng nhu bdng dudi day:

Cong tic chinh O/D
ON OFF
Ti€p di€m cila cong tic chinh M4 béng
S3 O/D C6 thé Khong thé
bén bdo O/D Tit Séng
4.3.4.10. ECU diéu khién chay tu dong
ECT ECU
)
ECU chan ga tuy déng
— JE ECT o——qOD;
——oGDN
ECU ddng ca -

Hinh 4.44: Sodé ECU diéu khién chay tu dong.
Né&u t6c dd thyc ctia xe gidm xudng khodng 10 km/h hay nhd hon t6c do dit

diéu khié€n xe chay ty dong, ECU diéu khi€n chay ty dong sé& glri mot tin hiéu
d&€n ECT ECU, 1énh cho né nha ly hgp khod bi€n md va hiy O/D.

O/D va ly hgp bién 4p cuc O/D,
C6 thé 12V
Huiy ov

4.3.4.11. Cdc van di¢n

C6 3 van dién, van No.1, No.2 diéu khién viéc chuyén sd (s6 1, 2. 3 va O/D),

trong khi van No.3 diéu khi€n kho4 bi€n mo.
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ECT ECU
Y

Yandign trNa.t Vandign il Ne2  Van dién tivNo3

|

1

: 1) 81
:Van dién tu

IV S,

an dién tu No.2]

s L
Van dién tu No.3

(Trén than hop s6)

Hinh 4.45 : Cdc van dién.
Van No.1 va No.2

Nhirng van dién ndy dugc gin trén thin van va bt hay tit theo cdc tin
hiéu tir ECU lam déng, m& cdc mach thiy luc khi cian, nhd d6 hop sd dugc
chuyén tif s6 nay sang so khéc.

Bat G diay c¢6 nghia la m& piston ciia van dién dugc cudn diy hit 1€n trén,
vi vay cho phép diu cao 4p trong dudng dng x4 vé thing.

n

Pit tong _
uma L =
Xa & Xa

Ap suat chudn

Hinh 4.46: Cdu tao van di¢n.

M@éi lién hé giita hoat dong clia van nay mdi sd dudc chi ra nhu bdng dudi day:

S ,
' So 1 S6 2 So6 3 So6 4
Van dién tir
S6 1 Mé Mé Tat Tat
S6 2 Tit Md Mé Tit
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Chi §:
Né&u mach van dién s6 1 va s6 2 hd hay chap, ngay lap ttic ECU ngdt dong
dién cap cho cdc van va hoat dong cia hé thong dy phong.

Van dién No.3

Van dién ndy dugc gin trén vd hop sd (hay than van) va bat hay tit béi tin
hiéu tir ECU, do d6 diéu khién ctia ly hgp kho4.

Khi ECU gdi tin hiéu d&€n van dién No.3 bat, lam n6 bat, 4p sudt chuin tic
dung 1én phin trén cla van tin hiéu khod bi€n md dugc gidi phéng, va ly
hgp khod nha.
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CHUONG 5: HE THONG PHANH BIEU KHIEN BANG BIEN TU

5.1 PAI CUGNG VE HE THONG PHANH CHONG BO CUNG BANH

XE ABS:

5.1.1 Tong quan:

Hé thong phanh (Brake System) 1a c¢d cAu an toan chii dong cia 6t6, ding
dé€ gidm toc dd hay dirng va dd 6t6 trong nhitng trudng hop cin thi€t. N6 1a
mdt trong nhitng cum téng thanh chinh va déng vai trd quan trong trong viéc
diéu khién 6t6 trén dudng.

Cha't lugng clia mot hé thdng phanh trén 6td dugc ddnh gid thong qua tinh
hiéu qui phanh (thé hién qua cédc chi tiéu nhu quing dudng phanh, gia tdc
chim dan, thdi gian phanh va lyc phanh), dong thdi ddm bdo tinh 6n dinh
chuyén dong ctia 6t6 khi phanh.

Khi 6t6 phanh gip hay phanh trén cdc loai dudng c6 hé s6 bam ¢ thap
nhu dudng tron, dudng dong bing, tuyét thi dé x4y ra hién twgng sém bi him
ciing banh xe, tic hién tugng banh xe bi trugt 1€t trén dudng khi phanh. Khi dé,
quiang dudng phanh sé& dai hon, tifc hiéu qua phanh thap di, ddng thdi, din dén
tinh trang mat tinh 6n dinh hudng va khi ning diéu khién clia 6t6. Néu cic
bdnh xe trudc sém bi b6 ciing, xe khong thé chuyén huéng theo sy diéu khién
clia tai x&; néu cdc banh sau bi b ciing, sy khdc nhau vé hé s6 bam giita banh
trdi va banh phai véi mit dudng s€ lam cho dudi xe bi lang, xe bi trugt ngang.
Trong trudng hgp xe phanh khi dang quay vong, hién tugng trugt ngang cla cac
banh xe dé din dén cdc hién twong quay vong thi€u hay quay vong thira lam
mat tinh 6n dinh khi xe quay vong.

D€ gidi quyét van dé néu trén, phan 16n cdc 6 t6 hién nay déu dugc trang
bi hé thong chdng him cing bdnh xe khi phanh, goi 12 hé thong “Anti-lock
Braking System” - ABS. Hé thdng nay chdng hién tugng bi him citng ciia banh
xe bing cdch diéu khién thay d6i 4p sudt dau tdc dung 1én céc co cAu phanh &
cdc banh xe d€ ngin khong cho ching bi him cing khi phanh trén dudng tron
hay khi phanh gip, ddm b3o tinh hiéu qua va tinh &n dinh cda 6t6 trong qua
trinh phanh.

Ngay nay, hé thong ABS di giit mot vai trd quan trong khong thé thi€u
trong cdc hé thdng phanh hién dai, d3 tr§ thanh tiéu chuidn bit budc d6i véi
phin 16n cdc nudc trén thé gidi.

5.1.2 Lich st phdt trién

D€ tranh hién tugng cic banh xe bi him citng trong qud trinh phanh khi
14i xe trén dudng tron, ngudi ldi xe dap phanh bing cdch nhip lién tuc 1én ban
dap phanh d€ duy tri lyc bam, ngiin khong cho banh xe bi trugt 16t va dong thdi
c6 thé diéu khi€n dugc huéng chuyén dong clia xe. V& co ban, chic ning clia
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hé thong phanh ABS ciing giéng nhu vdy nhung hiéu quéd, do chinh x4c va an
toan cao hon.

ABS dudgc st dung 1an diu tién trén cdc miy bay thuong mai vio nim
1949, chong hién tugng trugt ra khdi dudng bing khi mdy bay ha cdnh. Tuy
nhién, két cAu cia ABS lic dé con cong kénh, hoat dong khong tin ciy va
khong tic dong di nhanh trong moi tinh hudéng. Trong qud trinh phat trién,
ABS @3 dudc cdi tién tr loai co khi sang loai dién va hién nay 1a loai dién t.

Vao thap nién 1960, nhd k§ thuat dién tif phat trién, cdc vi mach dién t
(microchip) ra ddi, gidp hé thong ABS 1an diu tién dugc ldp trén 6t6 vao nim
1969. Sau d6, hé thong ABS d3 dudc nhiéu cong ty sdn xuit 6t6 nghién ctfu va
dua vao ¢ng dung tif nhitng nim 1970s. Cong ty Toyota s dung 1in diu tién
cho cdc xe tai Nhat tif nim 1971, day 1a hé thong ABS 1 kénh diéu khién dong
thdi hai bdnh sau. Nhung phdi d€n thap nién 1980s hé th6ng nay mdi dugc phat
trién manh nhd hé thong diéu khién ky thuat s6, vi xt¢ ly (digital
microprocessors/microcontrollers) thay cho cdc hé thdng diéu khién tuong tu
(analog) don gian trudc do.

Liic dau hé thdng ABS chi dugc 1dp trén cdc xe du lich cao cip, dit tién,
dudc trang bi theo yéu ciu va theo thi trudng. Din dan hé thong nay dudc dua
vao st dung rong rdi hon, d&€n nay ABS gan nhu di tr§ thanh tiéu chuin bit
budc cho tit cd cdc loai xe tdi, mdt s6 xe du lich va cho phan 16n cdc loai xe
hoat dong & nhitng ving c6 dudng bing, tuyét dé tron trugt. Hé thong ABS
khong chi dugc thi€t k& trén cdc hé thong phanh thiy lyc, ma con ng dung
rong rii trén cdc hé thong phanh khi nén clia cic xe tdi va xe khach 1én.

Nhim ning cao tinh én dinh va tinh an toan cda xe trong moi ché& dd hoat
dong nhu khi xe khdi hanh hay ting td¢c dot ngot, khi di vao dudng vong véi toc
do cao, khi phanh trong nhitng trudng hop khin cap,... hé thdng ABS con dugc
thiét k& k&t hop vdi nhi€u hé thong khéc:

Hé thong ABS k&t hgp véi hé thong ki€m sodt luc kéo - Traction control
(hay ASR) 1am gidm b6t cdng sudt dong cd va phanh cdc banh xe dé chdng
hién tugng cdc banh xe bi trudt lin tai chd khi xe khdi hanh hay ting t6c dot
ngot, bdi diéu nay 1am tén hao vd ich mot phan cong suit cda dong cd va mat
tinh 6n dinh chuyén dong clia 6td.

Hé thong ABS két hdp vdi hé thong phan phdi lyc phanh bing dién t
EBD (Electronic Brake force Distribution) nhim phin phdi 4p suit diu phanh
dén cdc banh xe phu hgp véi cdc ch€ do tai trong va ché€ do chay ctlia xe.

Hé thong ABS két hop véi hé thong hd trg phanh khdn cAp BAS (Brake
Assist System) lam ting thém lyc phanh & cdc bianh xe d€ c6 quing dudng
phanh 13 ngin nhat trong trudng hdp phanh khan cip. Hé thong ABS két hop
v6i hé thdng 6n dinh 6t6 biing dién tit (ESP), khong chi c¢6 tic dung trong khi
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dirng xe, ma con can thiép vao cd qud trinh ting toc va chuyén dong quay vong
clia 6t0, gitip nang cao hiéu suit chuyén dong clia 6td trong moi trudng hdp.

Ngay nay, vdi sy phat tri€n vugt bic va hd trd rat 16n cda k§ thuit dién
tl, cda nganh di€u khién ty dong va cdc phan mém tinh todn, ldp trinh cuc
manh d3 cho phép nghién cifu va dua vao ¢ng dung cidc phuong phip di€u
khién méi trong ABS nhu diéu khi€n md, diéu khi€n thong minh, t3i vu hda
qud trinh diéu khi€n ABS.

Céac cong ty nhu BOSCH, AISIN, DENSO, BENDIX la nhitng cong ty di
diu trong viéc nghién ctfu, cdi ti€n va ché tao cdc hé thong ABS cho 6 to.

5.2 PHAN LOATI HE THONG ABS THEO KIEU PIEU KHIEN
ABS dudc diéu khién theo cdc phuong phap sau:
5.2.1 Diéu khién theo nguéng trugt

- Piéu khién theo ngudng trugt thap (slow mode): Vi du: khi cdc bdnh xe
trdi va phdi chay trén cdc phan dudng c6 hé s6 bam khic nhau. ECU chon thdi
diém bit diu bi him cing cla bdnh xe c¢6 khad ning bam thap, dé diéu khi€n
4p suat phanh chung cho cd cAu xe. Liic nay, luc phanh & cdc banh xe 13 biing
nhau, biing chinh gid tri luc phanh cuc dai cda banh xe c6 hé s6 bam thap.
Binh xe bén phin dudng c6 hé s6 bdm cao vin con nim trong viing 6n dinh
ctia dudng dic tinh trigt va luc phanh chua dat cuc dai. Vi vay, cdch nay cho
tinh 6n dinh cao, nhung hiéu qua phanh thap vi lyc phanh nhé.

- Piéu khién theo ngudng trugt cao (high mode): ECU chon thdi diém
banh xe c6 kh3 ning bim cao bi him ciing d€ diéu khién chung cho ca cau xe.
Trudc d6, badnh xe & phan dudng c6 hé s6 bam thap da bi haim citng khi phanh.
Cé4ch nay cho hiéu qua phanh cao vi tin dung hét khd ning bdm ctia cdc banh
xe, nhung tinh dn dinh kém.

5.2.2 Diéu khién doc lip hay phu thujc

- Trong loai diéu khi€n doc 1ap, banh xe ndo dat téi ngudng trudt, tirc bit
dau c6 xu hudng bi bé ciing thi diéu khién riéng banh d6.

- Trong loai diéu khi€n phu thudc, ABS diéu khi€n 4p sudt phanh chung
cho hai banh xe trén mot cau hay cd xe theo mot tin hiéu chung, c6 thé theo
ngudng trudt thap hay ngudng trugt cao.

5.2.3 Diéu khién theo kénh

- Loai 1 kénh: Hai banh sau dugc diéu khi€n chung (c6 & ABS thé hé dau,
chi trang bi ABS cho hai banh sau vi dé bi hdam citng hon hai banh trugc khi
phanh).

- Loai 2 kénh: Mot kénh diéu khién chung cho hai bianh xe trudc, mot
kénh diéu khién chung cho hai banh xe sau. Hoic mot kénh diéu khi€n cho hai
banh chéo nhau.
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- Loai 3 kénh: Hai kénh diéu khién doc 1ap cho hai banh trudc, kénh con
lai diéu khi€n chung cho hai banh sau.

- Loai 4 kénh: Bon kénh diéu khién riéng ré& cho 4 banh.

Hién nay loai ABS diéu khién theo 3 va 4 kénh dudc st dung rong rii. Uu
va nhudc di€m cida tirng loai dugc thé hién qua cdc phudng 4n bd trf sau.

5.3 CAC PHUONG AN BO TRI HE THONG PIEU KHIEN CUA ABS

Viéc bd tri sd d6 diéu khi€n ctia ABS phai théa man déng thdi hai yé&u to:

- Tan dung dugc kha ning bam cuc dai gitta banh xe v6i mit dudng trong
qud trinh phanh, nhd vdy lam ting hi€u qua phanh tdc 1a 1am gidm quing
dudng phanh.

- Duy tri kha ning bdm ngang trong ving c6 gid tri di 16n nhd vdy lam
ting tinh &n dinh chuyén dong (driving stability) va 6n dinh quay vong
(steering stability) ctia xe khi phanh (xét theo quan di€m vé do trugt).

K&t qué phan tich 1y thuy€&t va thuc nghiém cho thiy: d6i véi ABS, hiéu
qua phanh va 8n dinh khi phanh phu thudc cht y&u vao viéc lya chon so dd
phin phdi cdc mach diéu khi€n va mitc dd doc 1ap hay phu thudc clia viéc diéu
khién Iyc phanh tai cdc bdnh xe. Sy thda man dong thdi hai chi tiéu hiéu qua
phanh va tinh 6n dinh phanh clia xe 13 kha phic tap, tiy theo pham vi va diéu
kién st dung ma chon cdc phudng 4n diéu khién khac nhau.

Hinh 5-1 trinh bay 6 phudng 4n bd tri hé thdng diéu khi€n clia ABS tai cic
bdnh xe va nhitng phin tich theo quan di€m hiéu qua va 6n dinh khi phanh.

5.3.1 Phuong dn 1: ABS c6 4 kénh véi cdc banh xe dudc diéu khi€n ddc
lap.

ABS c6 4 cdm bié€n bd tri & bon banh xe va 4 van diéu khién doc 1ap, sit
dung cho hé thdng phanh bd tri dang mach thudng ( mot mach din dong cho
hai banh xe ciu truéc, mdt mach din dong cho hai banh xe cau sau). Véi
phuong 4n nay, cic bianh xe déu dugc tr dong hiéu chinh lyc phanh sao cho
ludn niim trong ving c6 kha ning bim cuc dai nén hiéu qua phanh 1a 16n nhAat.
Tuy nhién khi phanh trén dudng c6 hé s& badm trdi va phdi khong déu thi
moment xoay xe s& rat 16n va khé c6 thé duy tri dn dinh huéng bing cich hiéu
chinh tay lai. On dinh khi quay vong ciing gidm nhiéu. Vi vdy véi phuong 4n
nay can phdi bd tri thém cdm bi€n gia tdc ngang d€ kip thdi hiéu chinh luc
phanh & cdc banh xe d€ ting cudng tinh 6n dinh chuyén dong va 6n dinh quay
vong khi phanh.

5.3.2 Phuong dn 2: ABS c6 4 kénh diéu khi€n va mach phanh b& tri chéo.

St dung cho hé théng phanh c6é dang bd tri mach chéo (mot budng ciia xy
lanh chinh phan b8 cho mdt bdnh trudc va mdt banh sau chéo nhau). ABS c6 4
cdm bi€n bd tri & cdc banh xe va 4 van diéu khi€n. Trong trudSng hgp nay, 2
banh trudc duge diu khién doc lap, 2 banh sau dugc di€u khi€n chung theo
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ngudng trugt thap, tic 1a banh xe ndo c6 khd ning badm thap sé quyét dinh dp
lyc phanh chung cho cd ciu sau. Phuong 4n nay sé loai bd dugc md men quay
vong trén cau sau, tinh 8n dinh ting nhung hiéu qua phanh gidm bét.

5.3.3 Phuong dn 3: ABS c6 3 kénh diéu khién.

Trong trudng hgp nidy 2 banh xe sau dugc diéu khién theo ngudng trugt
thap, con & cAu tru6c chii ddng c6 thé c¢6 hai phuong 4n sau:

- P61 v6i nhitng xe ¢6 chiéu dai ¢d s6 I6n vd moment qudn tinh d6i véi
truc ding di qua trong tAm xe cao — tifc 1a ¢6 nhiéu kha niing cdn tré do 1éch
hudng khi phanh, thi chi cAn st dung mot van diéu khi€n chung cho ciu trudc
va moOt cAm bién tdc dd dit tai vi sai. Luc phanh trén hai banh xe cau trudc sé
bing nhau va dugc diéu chinh theo ngudng trudt thip. Hé thdng nhu vdy cho
tinh 6n dinh phanh rat cao nhung hiéu qua phanh lai thap.

- Pdi v6i nhitng xe ¢6 chiéu dai cd s& nhd vd moment quan tinh thap thi
dé ting hiéu qua phanh ma vin ddm b3o tinh &n dinh, ngudi ta &€ cho hai banh
trudc dugc diéu khién doc 1ap. Tuy nhién phdi sit dung bd phan Iam cham su
gia ting moment xoay xe. Hé thong khi d6 st dung 4 cdm bién tdc do dit tai 4

banh xe.
4 K ¥ D
C1 L]
v
< <
7
a. Phuong dn 1 b. Phuong dn 2 ¢. Phuong dn 3
: ] |: ’ |
m1 ]
(7
< >:| |:<
d. Phuong dn 4 e. Phuong dn 5 Jf. Phuong dn 6
Hinh 5-1: Cdc phuong dn diéu khién ciia ABS.
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5.3.4 Cdc phuong dn 4, 5, 6

Péu 12 loai ¢6 hai kénh diéu khién. Trong d6:

- Phuong 4n 4 tuong ty nhu phuong d4n 3. Tuy nhién cau trudc chii dong
dugc diéu khi€n theo mode chon cao, tifc 13 4p suit phanh dudc diéu chinh theo
ngudng clia banh xe bam tdt hon. Piéu nay tuy lam ting hiéu qui phanh nhung
tinh 6n dinh lai kém hon do moment xoay xe kh4 16n.

- Phuong 4n 5, trén mdi cAu chi c6 mdt cdm bi€n dit tai 2 banh xe chéo
nhau d€ diéu khién 4p sud't phanh chung cho cd ciu. Cu truc dugc diéu khién
theo ngudng trudt cao, con cau sau dudc diéu khién theo ngudng trugt thap.

- Phuong 4n 6 st dung cho loai mach chéo. Vi hai cdm bié€n téc do dit
tai cau sau, 4p suat phanh trén c4dc banh xe chéo nhau s& bing nhau. Ngoai ra
cdc banh xe cdu sau dugc diéu khi€n chung theo ngudng trugt thip. Hé thong
nay tao d6 6n dinh cao nhung hiéu qua phanh s& thap.

Qu4 trinh phanh khi quay vong ciing chiu 4nh hudng clia viéc bo tri cdc
phuong 4n diéu khién ABS: N&u viéc di€u khi€n phanh trén ti't ci cdc banh xe
doc 1ap thi khi quay vong luc phanh trén cdc banh xe ngoai s€ 16n hon do tai
trong trén chiing ting 1&én khi quay vong. Pi€u ndy tao ra moment xoay xe trén
mdi cAu va Iam ting tinh quay vong thi€u. Néu dd trudt clia cau tru6c va cau
sau khong nhu nhau trong qud trinh phanh (do k&t qua cia viéc chon ngudng
trugt thap hay cao trén mdi cau, hodc do phin bd tdi trong trén cau khi phanh)
s& tao ra sy trudt ngang khong ddng déu trén mdi cau. N&u ciu trude trugt
ngang nhiéu hon sé& 1am ting tinh quay vong thi€u, ngudc lai khi cau sau trugt
ngang nhiéu hon sé lam ting tinh quay vong thira.

5.3.5 Mot s6'so do bo'tri thuc t&

Khoa dién
e
Rdle cuén day L

| J (?,\1) bén bao | ﬁ?@

\l

ABS
NS LSP &BV E?U « |
P Xi-lanh
X t IJ_'I Cam bién banh sau
Lé gia toc 3
Hop g ﬁg% i |
ALT Cam bién toc do
cau Ial !
MAIN 1 T Xi-lanh chinh
j_ Bom trg Iuc lai o |

va binh chla dau

|-

Hinh 5.2: S0 do hé thong phanh ABS diéu khién cdc banh sau
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Xi lanh chinh

B6 chdp hanh ABS | Van 1 chiéu ‘
"""""""" : Bom van 1 chiéu

Van dién ba vi tri

Cam bién G
Y Cam bién
I | B | T tz:z ABSECU M tscap
4Bl e s
Xilanh banh  Xilanh banh Xilanh banh Xilanh banh
xe trugc trai  xe trudc phai xe sau trai  xe sau phai

Hinh 5.3: S0 do hé thong phanh ABS diéu khién tdt cd cdc banh

Xy lanh phanh chinh .
y P Van mét chiéu

B& chédp hanh ABS

Van diéu chinh __|

Bom mot chi€u

|uu lugng s J J
: A SF |Cam bién
toc db
as . — ) Y— }2/3 -
/ S
/
/ = ABS ECU
Van dién 2 vj tri Q
Al T
Xy lanh Xy lanh Xy lanh Xy lanh
bdnhxe  banh xe banh xe  banhxe
trudc trdi  sau trai sau phai trugc phai
Hinh 5.4 : So do hé thong phanh ABS van dién 2 vi tri
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P.valv

3-way union

ABS
ECU
7 ___—_____________- ____________
Cdam &) @9
&L FA dnh xe ; .
toc do e b;lfzil?xe bdnh xe bdnh xe
s rudc 5
bdanh bén phdi X 5 sau bén sau bén
xe phat bén trdi phdi .
trai

Hinh 5.5: So do hé thong phanh ABS van 3 vi tri

5.4 CAU TRUC HE THONG PHANH ABS
CAu tric hé thong phanh ABS dudc trinh bay trén hinh 5.6.

Hinh 5.6: So do hé thong phanh ABS trén xe
1. Cam bién téc dp bdanh xe 2. Xi lanh 3. Xi lanh chinh va cum thiiy luc
4. Hop diéu khién 5. PBen bdo ABS
Nguyén Iy 1am viéc:Khi xe chuyén dong & t6c dd khong ddi, toc do clia xe va banh xe 1a
nhu nhau (néi cach khic cdc banh xe khong trugt). Tuy nhién khi ngudi 14i dap phanh dé
gidm téc dd, toc do clia cdc banh xe gidm tir tir va khdng thé bing t6c d6 thin xe lic nay
dang chuyén ddng nhd qudn tinh cia né. Su khic nhau giita toc d6 than xe va téc do
banh xe dudc bi€u dién bing mot hé sd goi 1a hé s6 trugt.
Téc do xe — téc dé bdnh xe
Hé s6 truot = x100%
Toc do xe
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Dung sai trugt

1 EEE
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/ € tong kho
. \.\T\%‘tp{é@%halt _— -

Tu%’f ~ ',: Ry =,
40 60 80 100
Hé so trugt (%)
Hinh 5.7: Do thi méi quan hé giita luc phanh va hé sé truot
Hinh 5.7 chi ra cdc dudng dic tinh trudt, thé hién mdi quan hé giita hé s6 bam
doc ¢, va hé s6 bam ngang ¢, theo do trugt tuong ddi A cla banh xe ¥ng véi

20

cdc loai dudng khic nhau.

T cdc dd thi trén, ching ta ¢6 thé rit ra mot s6 nhan xét nhu sau:

- Céc hé s6 bdm doc ¢, va hé s6 bam ngang ¢, d€u thay ddi theo do trugt
A . Lic dau, khi ting do trugt A thi hé sd bim doc ¢ ting 1én nhanh chéng va
dat gia tri cuc dai trong khodng do trugt A =10 + 30%. N&u dd trugt ti€p tuc
ting thi ¢, gidm, khi do trugt A = 100% (16p xe bi trudt 1€t hoan toan khi
phanh) thi hé s6 bdm doc ¢, gidm 20 = 30% so v6i hé s6 bam cuc dai. Khi
dudng uét con c6 thé gidm nhiéu hon nita, d€n 50 = 60%. Pdi v6i hé s6 bam
ngang ¢,, s& gidm nhanh khi d6 trugt ting, & trang thai trugt 1€t hoan toan thi
¢, gidm xudng gan bing khong.

- Hé s6 bam doc dat gid tri cuc dai ¢, & gid tri dO trudt i uu A,. Thuc
nghiém ching 6 ring ng vdi cdc loai dudng khac nhau thi gid tri A thudng
nim chung trong gii han tir 10 <30 %. O gid tri do trugdt t6i wu Ao nay, khong
nhitng ddm bdo hé s6 baim doc ¢, ¢6 gid tri cuc dai ma hé s6 bdm ngang ¢,
cling c6 gid tri khé cao.

- Ving a goi 12 viing dn dinh, tng v6i khi mdi bt ddu phanh, viing b 12
vung khong dn dinh cla dudng ddc tinh trugt. 0] hé thdng phanh thudng, khi do
trugt ting dén gidi han bi him citng A = 100% (ving b), do thuc t€ sit dung ¢,
<¢.  nén chua tdn dung h€t khd ning baim (kha ning ti€p nhan phdn luc ti€p
tuyén P, = Z,. ¢).

- O hé thong phanh thudng, khi phanh d&n gi6i han bi hdm cing A= 100%
thi hé s6 bdm ngang ¢, gidm xudng gan bing khong, thim chi ddi véi loai
dudng c6 hé s6 bam doc cao nhu dudng bétong kho, nén kha niing bdm ngang
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khong con nira, chi cAn mdt luc ngang nhd tic dung ciing di 1am cho xe bi trugt
ngang, khong t6t vé phuong dién dn dinh khi phanh.

Nhv vay, n€u gitt cho qué trinh phanh x4y ra & do trugt clia banh xe 1a A
thi s& dat dugc lyc phanh cuc dai Ppuex = @onar Gp, nghia 1a hi€éu qud phanh sé&
cao nhit vd ddm bdo dd on dinh t6t khi phanh nhd ¢, § gid tri cao. Mot hé
thong phanh chong ham cing (ABS) dudc thi€t k& dé thuc hién muc tiéu nay.
5.5 QUA TRINH DIEU KHIEN CUA ABS
5.5.1 Yéu cdu ciia hé thong diéu khién ABS

Mot hé thdng ABS hoat dong tdi uu, ddp 'ng nhu cau nang cao chat lugng
phanh ctia 6t6 phai thda man dong thdi cdc yéu cau sau:

- Tru6c hét, ABS phdi ddp tng dugc cdc yéu cau vé an toan lién quan dén
dong luc hoc phanh va chuyén dong clia 6t6.

- Hé thdng phdi 1am viéc dn dinh va c6 kha ning thich &ng cao, diéu
khién t6t trong sudt dai tdc do clia xe va & bat k¥ loai dudng nio (thay ddi tir
dudng bétdng kho c6 sy bam tot d€n dudng dong biang cé sw bam kém).

- Hé thong phéi khai thdc mot cdch t6i uu khd ning phanh clia cidc banh
xe trén dudng, do dé giif tinh &n dinh diéu khién va gidm quing dudng phanh.
Piéu nay khdng phu thudc vao viéc phanh dot ngdt hay phanh tir tir cia ngudi
14i xe.

- Khi phanh xe trén dudng c6 cdc hé s6 bdm khac nhau thi moment xoay
xe quanh truc ding di qua trong tim ctia xe 13 ludn ludn xay ra khong thé tranh
khéi, nhung véi sy hd trg clia hé thong ABS, sé lam cho né ting rat chim dé
ngudi 14i xe c6 dd thdi gian b trit moment nay bing cdch diéu chinh hé thong
14i mot cdch dé dang.

- Phdi duy tri 46 6n dinh va kh3 ning 14i khi phanh trong lic dang quay
vong. Hé thdng ciing phdi c6 ch& do tu kiém tra, chin dodn va du phong, bio
cho 14i xe biét hu hédng ciing nhu chuyén sang lam viéc nhu mot hé thong
phanh binh thudng.

5.5.2 Pham vi diéu khién ciia ABS

Muc tiéu cda hé thong ABS la giit cho bianh xe trong qud trinh phanh c6
dd trudt thay d6i trong gidi han hep quanh gi4 tri A, (A = 10 -30%, trén dd thi
dic tinh trugt), goi 12 pham vi di€u khién clia hé thong ABS. Khi d6, hiéu qua
phanh cao nhat (Iyc phanh dat cuc dai do gid tri @) dong thdi tinh dn dinh
clia xe 12 t6t nhit (¢, dat gid tri cao), théa min cdc yéu cau cd ban ctia hé
thong phanh 1 rit ngin quing dudng phanh, cdi thién tinh &n dinh huéng va
kha ning diéu khi€n 14i ciia xe trong khi phanh. Thuc t€ gidi han nay c6 thé
thay d6i trong pham vi 16n hon, c¢6 thé bit ddu sém hon hay két thic tré hon
tly theo diéu kién bam clia banh xe va mit dudng.
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77 Ving A5 didu khidn

Hé s6"bdm doc

]

] :zlc F_qlo : 80 80
Hinh 5.8: Pham vi diéu khién ciia hé thong ABS.
1/ Lop b6 tron (radial-ply) chay trén duong bé tong kho; 2/ Lop bé chéo (bias-
ply) chay trén duong nhita uét; 3/ Lop b tron chay trén duong tuyét; 4/ Lp bo
tron chay trén duong dong bdng.

Trén hinh 5.8 thé hién mdi quan hé giita hé s6 bam doc ¢, va dd trugt A
ttng vGi cdc loai 16p khdc nhau chay trén céc loai dudng c6 hé s6 bam khéc
nhau. Pham vi diéu khién clia hé thdng ABS tng véi tirng diéu kién cu thé 12
khac nhau. Theo d6, ta thd'y doi vé6i loai 16p bd tron chay trén dudng bétdng
khé (dudng congl) thi gid tri @, dat dudc ing véi do trugt khoang 10% so véGi
loai 18p b6 chéo chay trén dudng nhura w6t (dudng cong 2) 1a 30%. Do trugt tdi
wu A, dé€ dat gia tri hé s6 bam cuc dai trong hai trudng hgp trén 1a khic nhau.
Vi vay, pham vi diéu khi€n ABS ciia ching ciing khic nhau, trudng hop 16p bd
tron chay trén dudng bétdong khd s& cé qué trinh diéu khié€n ABS x4y ra sém
hon. Tuong ty 12 pham vi diéu khi€n ctia hé thong ABS d6i véi loai 16p bo tron
chay trén dudng tuyét va dudng déng bing (dudng cong 3 va 4).

77 Witng ARS digu khign

M

Hé 56 bdm
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Hinh 5.9: Pham vi diéu khién ciia ABS theo géc truot banh xe.
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Khi phanh trén dudng vong, xe chiu sy tic dong cia luc ngang nén cac
banh xe s& c6 mot géc trudt o. P thi hinh 5.9 thé hién mdi quan hé giita hé s&
bdm doc ¢, va hé s6 bam ngang ¢, v4i d0 trugt A Gng vé6i goc trugt a =2° va o
=10°. Ta nhan thdy ring khi géc trugt 16n (vi du a=10°) thi tinh 6n dinh cia xe
gidm di rat nhiéu. Trong trudng hgp niay hé thong ABS sé& uu tién diéu khién
tinh dn dinh cda xe hon 13 quing dudng phanh. Vi viy ABS sé& can thiép sém
khi hé s6 bam doc ¢, cOn gia tri rdt nhd (¢, ~0,35),trong khi hé s6 bam ngang
@, dat dugc gid tri cyc dai cia né la 0,8, qud trinh diéu khién nay ciing dudgc
kéo dai hon binh thudng. Nhd viy xe giit dugc tinh 6n dinh khi phanh trén
dudng vong, mic dii quing dudng phanh cé thé dai hon so véi khi chay thing.
5.5.3 Chu trinh diéu khién ciia ABS

1 2

il —

Tin hiéu dau

—

Tin hi¢u tdc dong

”, .n N R
Tin hiéu diéu khién

Hinh 5.10 : Chu trinh diéu khién kin ciia ABS.
1 - B6 chdp hanh thity liuc; 2 - Xy lanh phanh chinh;
3 - Xy lanh lam viéc; 4 - Bj diéu khién (ECU);
5 - Cdm bién téc do bdnh xe.

Quad trinh diéu khién ctia hé thong ABS dudc thuc hién theo mot chu trinh
kin nhu hinh 5.10. C4c cum ctia chu trinh bao gom:

- Tin hiéu vao 13 lyc tic dung 1én ban dap phanh clia ngudi 14di xe, thé
hién qua 4p suit dau tao ra trong xy lanh phanh chinh.

- Tin hiéu diéu khi€n bao gdm cdc cdm bién tdc d6 banh xe va hdp diéu
khién (ECU). Tin hiéu tdc @6 cdc banh xe va cic thong s6 nhan dudc tif né nhu
gia tdc va do trugt lién tuc duge nhan bi€'t va phdn hdi vé hdp diéu khién dé xir
1§ kip thdsi.

- Tin hiéu tdc ddong dugc thuc hién bdi bd chap hanh, thay d6i 4p suat diu
cAp dén cdc xy lanh 1am viéc & cdc cd cAu phanh banh xe.
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- Pdi tugng diéu khié€n: 1a lyc phanh giita binh xe va mit dudng. ABS
hoat d@ong tao ra moment phanh thich hgp & cic banh xe d€ duy tri hé sd bam
tdi vu giita banh xe véi mit dudng, tin dung khd ning bdm cuc dai d€ luc
phanh 12 16n nhat.

- Céc nhan t6 4nh hudng: nhu diéu kién mit dudng, tinh trang phanh, tai
trong clia xe, va tinh trang ctia 16p (4p suat, do mon,...)

Qu4 trinh diéu khi€n cla ABS dudc trinh bay dudi dang sd do trang thdi
dudc trinh bay trén hinh 5.11:

Khi phanh chdm, sy gidm tdc clia xe thay ddi chAm va nhd thi hoat dong
clia hé thong phanh 1a binh thudng (Normal braking), hé th6ng ABS khong can
thiép. Khi phanh gip hay phanh trén dudng tron, gia toc cham dan ciia banh xe
ting nhanh, c¢6 hién tugng bi him cling & cdc banh xe, thi ABS s€ dua ra tin
hiéu diéu khién gidm 4p sud't phanh (Decay state) d€ chdng sy lai sy him ciing
cdc banh xe. Sau d6 4p suit phanh s& dugc diéu khi€n & cdc ch& do giit 4p
hoiic ting 4p/ gidm 4p (Hold or build/ decay), thuc hién ch&€ do ting 4p chim
hay ting 4p nhanh (slow build or fast build) d€ duy tri d6 trugt khi phanh nim
trong khodng tdi wu. Chu ky gidm 4p — gilt 4p — ting 4p dugc diéu khién lip lai
phu thudc vao tinh trang trugt cia cdc banh xe. Tuy vao diéu kién clia bé miit
dudng, s6 chu ky diéu khién sé& dao dong tir 4 — 10 1an trong vong mot gidy.
ABS dat dugc t6c do di€u khi€n nhanh nay nhd nhitng tin hiéu dién tir va khi
niang ddp ung, xi ly nhanh cla cdc bd vi xtt 1y trong ECU.

Giit hay
tang, gidm
ap

Dung tdc Gidm dp
dong ABS nhanh

Hinh 5.11 : So do trang thdi khong gian bié¢u dién hoat dong ciia ABS.

Luu do thuat todn chi sy hoat dong clia hé thdng ABS theo mot vong Lip
kin nhu s6 d@d hinh 5.12. Sau khi ki€m tra va kich hoat cdc di liéu cia hé thong
(reset and initialize), hé thong vi x{ 1y bit ddu diéu khi€n hoat dong ctia hé
thong theo mdt vong lip (Main loop), ti€n hanh tinh todn tdc do cdc banh xe,
tdc dd xe, ki€m tra tinh trang, kh3 ning dip tng cta bd diéu khién va hé
thong, chon ch€ d6 1am viéc c6 hay khong c6 su can thiép ciia ABS. Khi ABS
hoat dong sé& ti€n hanh phan tich dién bié€n clia qud trinh phanh théng qua céc
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tin hiéu vao, x4c dinh cach ng x& va ti€n hanh diéu khi€n cdc bo phan chip
hanh lam viéc theo mdt chu trinh vong 1dp kin.

Kiém tra ban ddu

Tinh todn tic dé xe
va banh xe

i
Kiém tra bd diéu
khién va hé thong

Knhong cho phép_~than ABS hoat déng
[ ngudng

Phén tich va
Khéing tac dung ana Xt

ABS
Khong Higu khién Co
ABS
Bit ddu

tac dong
y

Hoat déing clia
cdc van va mo to

l

Hinh 5.12: Luu dé thudt todn hoat dpng ciia ABS.
5.5.4 Tin hiéu diéu khién ABS

Viéc lya chon céc tin hiéu diéu khién thich hop 13 nhan td chinh trong
viéc quyét dinh tinh hiéu qué cla qu4 trinh diéu khi€n ABS. TAt ¢4 cdc xe hién
nay déu st dung cdc cdm bién tdc dd banh xe dé tao ra tin hiéu diéu khién co
ban nhit cho viéc diéu khién qué trinh hoat dong clia hé théng ABS. St dung
nhitng tin hiéu nay, hop diéu khi€n (ECU) sé& tinh ra dugc tdc d clia mdi banh
xe, su gidm toc va ting téc clia né, tinh dudc téc dd chudn clia banh xe, tdc dd
xe va dd trugt khi phanh.

Su thay ddi gia toc clia banh xe 12 mdt tin hiéu chinh, déng vai trdo quan
trong nhat trong qud trinh diéu khi€n ctia ABS. ECU sé tinh todn va xdc dinh
cdc gid tri gidi han clia sy gidm toc (- @) va ting toc (+a) cho phép c6 thé co
cia xe d€ diéu khi€n cdc ch€ dd hoat dong clia cic van dién (solenoids) trong
bd chap hanh.

T6c do chudn clia banh xe khi phanh (vg,) 12 t6c do tuong dng véi ¢ dd
banh xe dudi diéu kién phanh t5i wu (c6 do truot t6i uu). PE xdc dinh tdc dd
chuin nay, cdc cdm bién tdc do banh xe lién tuc gt vé ECU tin hiéu tdc dd
ctia ca 4 banh xe. ECU chon nhitng gid tri chéo tic banh truGc phdi va sau trdi
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ching han va dya vao diy tinh t6c dd chuin. Mot trong hai bianh xe quay
nhanh hon dudc ding @€ xdc dinh t6c d6 chuidn cla banh xe trong tirng giai
doan cta qua trinh phanh.

Do trugt khi phanh 13 gid tri khong thé do dude mdt cach tryc ti€p nén st
dung mdt tin hiéu tuong ty dugc tinh todn trong ECU, goi la ngudng trugt 4,
(ddy 12 mot gid tri van tdc). Toc dd chuin clia banh xe dugc st dung 1am co s&
cho tin hi€u nay. Ngudng trugt 4; 1a mot tin hi€u quan trong thi hai trong qua
trinh di€u khién cia hé thdng ABS. Van tdc thuc t&€ clia banh xe khi phanh (vg)
dudc so sanh vdi ngudng trugt A; d€ hé thdng ABS quyét dinh cdc ché do diéu
khién ting, giit hay gidm 4p suit phanh trong bd chdp hanh.

D41 véi cdc banh xe bi dong hay cdc bdnh xe chii ddng ma khi phanh c6
cit ly hop thi chi cin tin hiéu gia tdc cia banh xe 13 di d€ diéu khién cho qua
trinh hoat dong cia ABS. Piéu nay tuin theo quy tic ¥ng X\ trdi ngugc nhau
ctia hé thong phanh trong viing 8n dinh va khong 6n dinh clia dudng dic tinh
trugt. Trong viing 6n dinh, sy gidm tc clia banh xe rit nhd, tifc 1a néu 14i xe
dap phanh vdi luc cang ting thi xe gidm tdc cang nhiéu ma banh xe khong bi
hdm ctng. Tuy nhién & ving khong 6n dinh, thi chi can ting 4p suit phanh
thém mot it cliing di lam cho cdc banh xe bi hiam cing tdc thsi, nghia 1a sy
gidm tdc bié€n thién rat nhanh. Dya trén sy bién thién gia t6c nay, ECU c6 thé
xdc dinh dugc mitc dd ham ciing cda banh xe va c6 diéu khié€n thich hop dé
duy tri do trudt khi phanh nim trong khodng t6i uu.

D6i véi cdc banh xe chli ddng ma khi phanh khong cit ly hgp va can so
dat & vitri s6 1 hay s6 2, dong cd s& tdc dong 1én cdc banh xe chi dong va ting
mot cich dang k€ moment quan tinh khdi lugng & cdc banh xe. N6i cach khéc,
cdc banh xe sé& ng x¥ nhu thé 12 chiing ning hon rit nhiéu. Piéu nay din dén
gia t6c cham din banh xe thudng chua dd 16n d€ c6 thé coi nhu' 1a mot tin hidu
diéu khi€n di cho ECU c6 th€ xdc dinh duge mic do him céng cia banh xe.
Nhu vay, viéc diéu khi€n ctia ABS sé& thi€u su’ chinh xdc. Vi viy, cin thiét phai
diing mot tin hiéu tudng ty v4i do trugt phanh dé 1am tin hiéu diéu khién phu,
va can k&t hgp tuong thich tin hiéu nay véi tin hiéu gia tdc cla banh xe. P6
chinh la ngudng trugt 4;.

Trén mot sd xe c6 gin thém cdm bién gidm tdc do truc ti€p su gidm tdc
clia xe va cdm bi€n gia tdc ngang xdc dinh tinh trang quay vong clia xe, cdc tin
hiéu nay dudc xem nhu cdc tin hiéu bd sung cho tin hiéu gia t6c clia banh xe.
Mach logic trong ECU tinh todn va xi Iy t6 hgp dif liéu nay dé€ dat dugc qua
trinh diéu khi€n phanh t&i uu.

5.5.5 Qua trinh diéu khién ctia ABS

D6 thi hinh 5.13 biéu dién qud trinh diéu khi€n di€n hinh clia hé thong
ABS. Budng v bi€u dién t6c do xe gidm dan khi phanh; dudng vg,s 12 t6c do
chuin clia banh xe; vg thé hién tdc do thuc t& clia banh xe khi phanh; dudng A,
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12 ngudng trudt dugc xdc dinh tir tdc dd chuin Vref - Muc ti€u cia ABS 1a diéu
khién sao cho trong qud trinh phanh gid tri t6c do thuc t€ clia banh xe vk cang
sdt v4i toc do chudn v, cang t6t (nhd ring vg,s 12 tdc dd banh xe khi phanh
dudi diéu kién phanh t6i vu), tifc né phdi nim trén nguéng trugt A;.

Trong giai doan dau clia qud trinh phanh, 4p suit diu & cdc xylanh banh
xe ting 1&n va sy gidm tdc cua cdc banh xe ciing ting 1é€n. Giai doan nay tudng
'ng v6i viing 6n dinh (a) trong dudng dic tinh trugt, ldc nay tdc do ciia banh xe
vg bing véi toc dd chudn vg,s.

O cudi giai doan 1, sy gidm tdc clia banh xe bit ddu thap hon ngudng da
chon (- a). Lap tic cdc van dién trong bd chdp hanh ABS chuyén sang ché& do
gilt 4p sudt. Ap suat diu trong cdc Xy lanh phanh b4nh xe chua gidm ngay vi su
tré trong qué trinh diéu khi€n, nén sy gidm toc ti€p tuc vugt qua ngudng (- a).

O cudi giai doan 2, t8¢ do cta banh xe vg gidm xudng dudi ngudng .
Van dién trong bd chdp hanh chuyén sang ch& do gidm dp, k&t qua 12 4p suat
phanh gidm cho dén khi bdnh xe ting tdc trd lai 1én gan ngudng (- a).

O cudi giai doan 3, gia toc cda banh xe vugt 1én trén ngudng (- ) mdt 1an
nita, van dién trong bd chip hanh lai chuyén sang ché do giit 4p vdi thdi gian
dai hon. Do d6, & thdi di€ém nay, gia tdc clia xe ting 1én v vugt qua ngudng
(+a). Ap sudt phanh van giit khong ddi.

G cudi giai doan 4, gia toc clia xe vugt qua ngudng gidi han (+a), 1ap titc
hop ECU diéu khi€n van dién chuyén sang ch& d6 ting 4p trong giai doan 5.

Trong giai doan 6, 4p sudt phanh dugc giit khong d6i mot 1an nita vi gia
t6c banh xe van con trén ngudng (+a). O cudi giai doan nay gia téc clia banh
xe xudng dudi ngudng (+a), di€u nay cho thdy cdc banh xe di di vao viing dn
dinh ctia dudng cong dic tinh trugt, téc di nim trén ngudng trudt A, .
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Hinh 5.13: Qud trinh diéu khién ciia ABS.

vi - Técd§ xe; vry - Toc dd chudn bdnh xe; vy - Téc dd thuc t& ciia
bdnh xe; A;— Nguong truot.

Ap suét phanh dugc tiép tuc ting 1én tirng nic mot trong giai doan 7 dé
gidm tdc d6 cla xe cho d&n khi gia t6c gidm din clia bdnh xe xudéng dudi
ngudng (- a) & cudi giai doan 7. Lic nay 4p sudt phanh gidm ngay tifc thi ma
khong cin tin hiéu 4, diéu khién. Céc chu k¥ mdi dudc ti€p tuc diéu khién
theo nguyén ly nhu trén cho dén khi két thiic qua trinh phanh.

5.5.6 Chiic ning lam tré sy gia ting moment xoay xe

Khi phanh xe trén dudng c6 hé s6 bdm khic nhau hay dudng khong bing
phing, ching han nhu cic banh xe bén trdi chay trén dudng nhua kho va cic
banh xe bén phdi chay trén dudng déng bing. K&t qua 1a lyc phanh khidc nhau
§ cdc banh xe trén cdc cAu lam sinh ra mot moment xoay xe quanh truc ditng di
qua trong tAm banh xe, 1am 1éch huéng chuyén dong ctia xe (hinh 5.14).
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Hinh 5.14: Moment xoay xe quanh truc ditng do su chénh léch
luc phanh ¢ hai bdnh xe trudc.
M,., - Moment xoay xe quanh truc diing di qua trong tdm xe;
P,, P, - Lic phanh bdnh xe trudc trdi va trudc phdi.

DPdi véi cdc xe tdi va xe khdch 16n c¢6 chiéu dai co s 16n con chiu dnh
hudng tuong ddi cao clia moment quén tinh quanh truc ding. O nhitng xe nay,
st tao thanh moment xoay xe quanh truc ditng x3y ra tuong doi chAm va ngudi
14i xe c6 dl thdi gian d€ diéu chinh tay 14i trong qud trinh 1am viéc cia ABS.
Trén nhitng xe nhd c6 chiéu dai cd sé ngdn, moment quén tinh quanh truc ding
thdp, nén viéc tao thanh moment xoay xe dé xdy ra va nhanh hon. Vi vay,
phin 16n cdc hé thdng ABS déu c6 trang bi mot hé thdng lam tré di sy tao nén
moment xoay xe (Yaw-moment buildup delay), giip cho ngudi ldi xe c6 du
thdi gian dé€ diéu chinh tay 14i thich hgp khic phuc hién tugng nay, giit cho xe
dudc 6n dinh trén nhitng mit dudng c6 hé s& bam khic nhau. Hé thdng 1am tré
moment xoay xe lam chdm sy gia ting dp sudt phanh ctia banh xe chay trén
phian dudng c6 hé sd bam cao hon. P& ¢6 chifc ning nay, ECU dugc thiét k&
dic biét, hodc c6 thé k&t hdp thém mdt vai cdm bi€n, ching han nhu cdm bién
gia toc ngang, cdm bi€n gidm toc.

C6 cédc cdch lam tré moment xoay xe sau:

ABS c6 thé diéu khién 4p suit ddu phanh 16n nhdt & cdc banh xe chay
trén phin dudng c6 hé s6 bam cao ting chim lai trong mdt khodng thdi gian
ngin, nén sy chénh l&ch Iyc phanh & cdc badnh xe chay trén phan dudng c6 hé
s6 bdm cao va cdc bdnh xe chay trén phan dudng c6 hé s6 bdm thdp xdy ra
chim, 1am cho moment xoay xe dién ra chAm di. Quing dudng phanh trong
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trudng hdp nay cé ting hon mot it so vdi hé thong ABS khong c6 chic ning
lam tré moment xoay xe. Cdch diéu khién nay thudng dudc tng dung ddi véi
cic xe c6 hé thong ABS diéu khi€n doc 14p & tit cd cac banh xe.

ABS ciing c6 thé diéu khién 1am tré moment xoay xe biing cich xdc dinh
tdc d6 xe va chia né ra lam 4 cAp tdc dd dé c6 cdc mitc 1am chim moment
xoay xe khéc nhau. G trong pham vi t6c do cao thi thdi gian tich liy 4p suat
phanh sé& ngidn hon & banh xe c¢6 hé s6 bam cao, trong khi thdi gian nay s& ting
& banh xe c6 hé sd bam thap. Piéu nay sé& lam gidm moment xoay xe, dic biét
1a tai t6c d6 xe cao. \

5.6 SO PO, CAU TAO VA HOAT PONG CUA CAC PHAN TU
VA HE THONG

Hé thong ABS dudgc thi€t k&€ dya trén ciu tao clia mot hé thong phanh
thudng. Ngoai cdc cum bd phan chinh clia mot hé th6ng phanh nhu cum xy
lanh chinh, biu tr¢ luc 4p thap, cd cAu phanh banh xe, cdc van diéu hoa luc
phanh,... @€ thuc hién chifc ning chdng him cting banh xe khi phanh, thi hé
thdng ABS cin trang bi thém cdc bd phadn nhu cdm bié€n td¢ do banh xe, hdp
ECU, bo chap hanh thdy lyc, bd phan chin dodn, bdo 16i,... Hinh (5-16) gidi
thiéu so dd ciu tao mot hé thong ABS trén xe.

Ro to cdm bién

Céam bién tdéc do banh

Hinh 5-16: So do cdu tao mot hé thong ABS trén xe.
Mot hé thdng ABS nio ciing bao gdm 3 cum bd phén chinh:
- Cum tin hiéu vao bao gdbm cdc cdm bién tdc d6 banh xe, cong-tic bdo
phanh,... ¢6 nhiém vu gl tin hiéu t6c do cdc banh xe, tin hiéu phanh vé hop
ECU.
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- Hop diéu khién (ECU) c6 chifc ning nhan va xt 1y cdc tin hiéu vao, dua
tin hiéu diéu khi€n d€n bd chdp hanh thdy luc, diéu khién qud trinh phanh
chéng ham citng.

- BO phan chidp hanh gém c6 bd di€u khién thiy luc, d&n bio ABS, bd
phan ki€m tra, chan doan. Bd chdp hanh thiy luc nhin tin hiéu diéu khién tir
ECU va thyc hién qud trinh phan phdi 4p suit diu dén cdc cd cAu phanh bdnh
Xe.

Trén cdc xe d5i mdi hién nay, thudng ECU dudc 1dp tich hgp chung thanh
mot cum vdi bo diéu khién thiy luc. Piéu nay gitp gidm xdc suat hu héng vé
dudng diy dién va dé ki€m tra, si¥a chita.

Hinh (5-17) thé hién so dd khdi cdc cum chic ning cliia hé thong ABS.

TIN HIEU VAO BO PHAN CHAP HANH
- ABS
Cdm bién tdc dj bdanh xe ECU Boé chdp hanh thiiy luc
Cong-tdc bdo phanh > » Dén bdo ABS
Cdm bién gidm t6c” Ché dj du phong
Cdm bién gia téc ngang' Ché' dj tu chdn dodn

*: chi mdt vai loai xe cé.
Hinh 5-17: So do khoi cdc cum chiic ndng ciia ABS.
Nguyén tic diéu khi€n cd bin cia hé thong ABS nhu sau (hinh 5-10):

Cam bién téc dé sau

e
bién H

Cang phanh dia
(xy fanh banh xe)

Hinh 5-18: So db diéu khién ciia hé thong ABS.
- Céc cdm bién t6c do banh xe nhan bi€t t6c dd gbc clia cdc banh xe va
glii tin hiéu vé ABS ECU duéi dang cdc xung dién 4p xoay chiéu.
- ABS ECU theo ddi tinh trang cdc banh xe biang cdch tinh t6¢c d6 xe va su
thay ddi toc @6 banh xe, xdc dinh mifc do trugt dua trén toc dd cdc banh xe.
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- Khi phanh g&p hay phanh trén nhitng dudng udt, tron trugt cé6 hé sd bam
thap, ECU diéu khién bo chap hanh thdy luc cung cAp dp sudt diu tdi vu cho
mdi xy lanh phanh banh xe theo cdc ché€ dd ting 4p, giit 4p hay gidm 4p d€ duy
tri dO trudt ndm trong gidi han t6t nhat, trdnh bi him ctng bdnh xe khi phanh.

CA4u tao va nguyén ly hoat ddng clia cdc cum chi ti€t va cd hé thdng ABS
dugc trinh bay dudi day.

5.6.1 Cac cdm bi€n
a. Cdm bién toc dp banh xe
Ciu tao:
Tuy theo cdch diéu khi€n khic nhau, cic cdm bién t6c dd banh xe
thudng dugc gin & mdi banh xe dé€ do riéng ré tirng banh hoic dugc gin & v4
boc clia cau chi ddng, do t6c dd trung binh ciia hai bidnh xe dya vao téc do
ctia banh ring vanh chau. O banh xe, cdm bién t6c dd duge gdn cd dinh trén
cdc bg truc cla cdc banh xe, vanh ring cdm bi€n dudc gidn trén dau ngoai cla
ban truc, hay trén cum moay-6 banh xe, d6i dién va cdch cdm bién t6c d0 mot
khe hd nhd, goi 1a khe hd tur.
Cam bién tdc dd banh xe ¢ hai loai: cdm bi€n dién tif va cdm bi€n Hall.
Trong d6 loai cdm bié€n dién tir dugc st dung phd bi€n hon.

C4m bién tdc d6 banh xe loai dién tir truc va sau bao gdm mot nam
cham vinh citu, cudn diy va 16i tr. Vi tri Iip cdm bi&n t6c do hay roto cdm
bié&n ciing nhu s6 ring clia roto cdm bié€n thay ddi theo ki€u xe.

Nam cham 3

vinh ri711

Ré6 to cam bién

Cém bién tdc do

Hinh 5.19: Cdu tao cam bién toc do
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Hoat dong:
Nam cham vinh cliu

Cudn day
R& to cAm bién

+V O toc do cao

AN LA [
TV

Hinh 5.20: Hoat dong ciia cdm bién toc dj banh xe

-V

Khi b4anh xe quay, vanh ring quay theo, khe hd A giita diu 16i tir va
vanh ring thay ddi, tir thong bi€n thién 1am xu't hién trong cudn ddy mot
sitc dién dong xoay chiéu dang hinh sin c6 bién d6 va tin sd thay doi i 1&
theo tdc do géc cia banh xe (hinh 5.20). Tin hiéu nay lién tuc dugc gbi vé
ECU. Tuy theo c4u tao clia cAm bi&n, vanh ring va khe hd gitta ching, cic
xung dién 4p tao ra ¢6 thé nhd dudi 100 mV & tdc do rat thap clia xe, hodc
cao hon 100V & tdc do cao.

Khe hd khong khi gitra 16i tif va dinh ring clia vanh ring cdm bi€n chi
khodng 1mm va do sai léch phdi nim trong gidi han cho phép. Hé thdng
ABS sé khong 1am viéc t6t n€u khe hd nim ngoai gid tri tiéu chudn.

b. Cam bién giam toc

Trén mot s6 xe, ngoai cdm bién tdc dd banh xe, con dudc trang bi
thém mot cdm bi€n gidm t6c cho phép ECU xéc dinh chinh xdc hon sy
gidm toc clia xe trong qud trinh phanh. K&t qud 1a, mic do ddp dng cla
ABS dudc cdi thién tdt hon. N6 thudng dudc st dung nhiéu trén xe 4WD
bdi vi n€u mot trong cdc banh xe bi ham citng thi cdc banh xe khéc ciling ¢6
xu huéng bi him cing theo, do tit cd cdc banh dudc ndi véi hé thong
truyén luc nén c6 tdc do dnh hudng 14n nhau. C&dm bi€n gidm tdc cOn goi
12 cdm bién “G”.

d6¢ thong dién than xe & diéu khién tie djng trén 6t6 Trang 153

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

PGS.TS Pé Vin Diing

Dia xé
" ranh
__Transistor
quang

——=——" Pia xé ranh

: m 'i%)"'—"-';“' Transitor

Hinh 5-21: Vitri va cdu tao cam bién gidm toc.

Mue 0o Thép-1 | Thép-2
giam toc | i
* B SR PR s i e Ij_.. il AN
Vi tri cla dia
xé ranh
Transistor Transistor |
quang s8  quang sd
1 (bat) 2 (bat)
M,"Tc d_? | Trung binh
giam toc :
Vi tri cia dia
xé ranh

Hinh 5-22: Cdc ché& dp hoat dong ciia cdm bién giam toc.

CAu tao clia cdm bi€n nhu hinh (5.21), gdm ¢6 2 cip dén LED (Light
Emitting Diode - diod phdt quang) va phototransistors (transistor quang),
mot dia xé rinh vd mot mach bi€n ddi tin hiéu. Pic diém ctia den LED 1a
phdt sdng khi cip dién va phototransistor 1a dan dién khi c6 4nh sdng chi€u
vio. Khi mifc d6 gidm tSc clia xe thay ddi, dia xé rinh lic theo chiéu doc xe
twong ng véi mic dd gidm tdc. C4c ranh trén dia cit hay cho 4nh sdng tir
dén LED dén phototransistor, lam phototransistor déng, md, bao tin hiéu ve
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ECU. ECU nhin nhitng tin hiéu nay dé€ x4c dinh chinh xdc tinh trang mit
dudng va thuc hién cdc diéu chinh thich hop. Tin hiéu nay ciing dugc diing
dé ECU diéu khién ch& do 1am cham sy ting moment xoay xe.
St dung hai cip LED va phototransistors sé tao ra su déng va md cia
cac phototran31st0r chla miutc do glam tdc thanh 4 mic (hinh 5.22).
5.6.2 HOP PIEU KHIEN PIEN TU (ECU)
Chifc ning ctia hop di€u khi€n ABS (ECU):

- Nhan bi€'t thong tin vé tdc dd gbc cdc banh xe, tir d6 tinh todn ra toc dd
banh xe va sy ting gidm tdc cla né, xdc dinh tdc do xe, tdc dd chuin cia
banh xe va ngudng trugt. d€ nhan bi€t nguy cd bi him ciing cla banh xe.

- Cung cap tin hiéu diéu khi€n d&n bo chap hanh thiy luc.
- Thuc hién ch& d@6 ki€m tra, chdn dodn, luu giit ma code hu hdng va
ché& do an toan.
C4u tao ctia ECU 1a mdt t6 hop cdc vi xit 1y, dudc chia thinh 4 cum
chinh ddm nhin céc vai tro khdc nhau (hinh 5.23):
- Phan xt 1y tin hiéu;
- Phan logic;
- BO phén an toan;
- B6 chdn dodn va luu gift ma 15i.

Hép diéu khién ECU

—1
Xy Logic Chénpoén
tin hiéu diéu khign| |An toan
Béo loi
e r__"'__

5 Tac déng ap
sudt dau

Hinh 5.23: Cdc chiic ndng diéu khién cia ECU.
1 — cdm bién téc dj banh xe; 4 — tinh trang mdt duong;
2 — xy lanh phanh bdnh xe; 5 - bo diéu khién thity luc;
3 — dp sudt dau phanh; 6 — xy lanh phanh chinh.
a/ Phdn xit Iy tin hiéu
Trong phan nay cdc tin hiéu dudc cung cip d&€n bdi cdc cdm bién tdc
dd banh xe sé& dugc bi€n ddi thanh dang thich hdp dé st dung cho phin
logic diéu khién.
P¢€ ngin ngira su truc tric khi do tdc dd cdc banh xe, sy gidm tdc cia
xe,... c6 thé phat sinh trong qué trinh thiét k€ va van hanh cda xe, thi cic
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tin hiéu vao dugc loc trude khi sit dung. Cac tin hiéu dudc xi 1y xong dudgc
chuyén qua phan logic di€u khién.
b/ Phén logic diéu khién

Dua trén céc tin hiéu vao, phan logic ti€n hanh tinh todn d€ xdc dinh
cdc thdong sd co ban nhu gia tdc clia banh xe, toc d6 chuin, ngudng trugt,
gia tdc ngang.

Céc tin hiéu ra tit phan logic di€u khi€n cdc van dién tir trong bd
chap hanh thdy luc, 1am thay d6i 4p sudt dau cung cip dén cdc co ciu
phanh theo cdc ch€ d ting, gilt va gidm 4p suat.

¢/ Bo phdn an toan

Mot mach an toan ghi nhin nhitng truc trac cua cdc tin hiéu trong hé
thong ciing nhu cia bén ngoai c¢6 lién quan. N6 ciing can thiép lién tuc
vio trong qud trinh diéu khi€n ctia hé thong. Khi c6 mot 16i dugc phat
hién thi hé thng ABS dugc ngdt va dudc bdo cho ngudi 1ai thong qua den
bdo ABS dudc bat sang.

Mach an toan lién tuc gidm sat dién 4p binh accu. N€u dién 4p nhd
dudi mitc qui dinh (dudi 9 hoicl10V) thi hé thdng ABS dugc ngit cho dén
khi dién 4p dat trd lai trong pham vi qui dinh, lic d6 hé thong lai dudc dit
trong tinh trang sdn sang hoat dong.

Mach an toan ciing k&t hop mdt chu trinh ki€m tra dudc goi 13 BITE
(Built In Test Equipment). Chu trinh nay ki€m tra khi xe bit dau chay vdi
toc do tir 5 dé€n 8 km/h, muc tiéu ki€m tra trong giai doan nay la cdc tin
hiéu dién 4p tir cic cdm bién tdc dd banh xe.

d/ Bé chdn dodn va luu git ma 16i

Dé€ gitip cho viéc ki€m tra va sia chita dugc nhanh chéng va chinh
xdc, ECU sé& tié€n hanh kiém tra ban diu va trong qu4 trinh xe chay ctia hé
thong ABS, ghi va luu lai cdc 16i hu hdng trong bd nhé dudi dang cdc ma
16i hu hdng. Mot s6 ma 15i c6 thé ty x6a khi da khic phuc xong 156i hu
héng, nhung ciing c6 nhitng ma 16i khong tu x6a duge ké cd khi thdo cuc
binh accu. Trong trudng hgp nay, sau khi stta chita xong phai ti€n hanh
x6a ma 16i hu hdng theo qui trinh clia nha ché tao.

Vi du so dd mach dién mot hé thdng ABS nhu hinh (5.24).

Qud trinh di€u khi€n chéng him cting banh xe khi phanh:

ECU diéu khién cdc van dién trong bo chap hanh thdy lyc déng mé céic
clfa van, thyc hién cdc chu ky ting, gilf va gidm 4p suit & cdc xylanh lam viéc
céc banh xe, giit cho banh xe khong bi bo citng bang cdc tin hiéu dién. C6 hai
phuong phap diéu khi€n: Piéu khién bing cudng d6 dong dién cAp dén cic van
dién, phuong phdp nay st dung ddi véi cdc van dién 3 vi tri (3 trang thdi dong
md cta van dién).
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Pénbao phanh Con%tac bao Cauchi
p mmuo au : STop
Congtac R <
phan Congtac
Coéng Pénbao tay den
tac may 8au ((:ahllE ABS
B
. t O = IG FR+ Cambién téc do
CauchiECU IG| Giac suachia MR FR- trugc-phai
FL AM AL
* Cam biéntdc ga mdblen
RAE —o MT RL- do trudc-trai haO en
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FLMAIN vandién Giac ki8m tra cg) pen
disu khiénl ABS SR TS phanh
T erae SR GST Cambién
Accu _i_ GST giam toc ( )
SR GST
R-
GN GN

Hinh 5.24 : So d6 mach dién ABS (xe Toyota Celica).

Phan 16n hién nay dang diéu khi€n & 3 mic clia cudng do dong dién: 0, 2 va
5A tudng ng véi cdc ché do ting, gilf va gidm 4p suAt.

Piéu khi€n bing dién dp 12 V cap dén cdc van dién, phuong phdp nay s
dung doi vdi cdc van dién 2 vi tri. Mic du tin hiéu dén van dién 12 khic nhau doi
vdi tirng loai xe, nhung viéc diéu khién toc @6 cdac banh xe vé cd ban 12 nhu nhau.
Céc giai doan diéu khién dudc th€ hién trén hinh 5.25.

Téc dd xe

Téc do

Gia téc
bdnh xe

Giam |
Gilr
Tang -

Tin higu

Ap sudt
diu xy
lanh banh xe |,

Théi gian (s)

Hinh 5.25: Piéu khién chéng ham ciing bdnh xe khi phanbh.
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Khi phanh, 4p suit ddu trong mdi xylanh bdnh xe ting 1én va tdc do xe
gidm xudng. N&u c¢6 banh xe nao sip bi b6 ciing, ECU diéu khi€n gidm 4p suat
diu & banh xe d6.

Giai doan A: ECU diéu khién van dién & ch& @6 gidm 4p, vi viy gidm 4p
suat dau & xy lanh banh xe. Sau d6 ECU chuyén céc van dién sang ch& do giir
4p dé theo ddi sy thay d6i vé tdc dd clia banh xe, néu thdy cin gidm thém 4p
sudt dau thi né sé diéu khi€n gidm 4p tiép.

Giai doan B: Tuy nhién khi gidm 4p sudt diu, lyc phanh tidc dung 1én banh
xe lai nhé di, khong di hdam xe dirng lai. Nén ECU lién tuc diéu khi€n cdc van
dién chuyén sang ch& do ting dp va giit ap.

Giai doan C: Khi 4p sudt dau ting tf tif nhu trén 1am banh xe cé xu huéng
lai bi b6 citng, vi viy cdc van dién dudc diéu khi€n sang ché d6 gidm 4p.

Giai doan D: Do 4p sudt trong xy lanh bdnh xe lai gidm (giai doan C),
ECU lai bit dau diéu khién ting 4p nhu giai doan B. Chu ky dugc lip lai cho
dén khi xe dirng hin.

5.6.3 BO CHAP HANH THUY LUC
Cdu tao

Bo chap hanh thiy lyc (hinh 5.26) ¢6 chifc ning cung cAp mot 4p suat dau
tdi vu dén cdc xi lanh phanh banh xe theo sy diéu khi€n cia ABS ECU, tranh
hi€n tugng bi b6 ciing banh xe khi phanh.

DPén xi lanh phanh

Bé chdp hanh ABS
Hinh 5.26: Cdu tao by chdp hanh

CAu tao clia mdt bo chap hanh thiy Iyc gdm cé cdc bd phan chinh sau: cdc van
dién tlr, motor dién din dong bom dau, bom diu va binh tich 4p.

a/ Van dién tit : Van dién tir trong bo chdp hanh c6 hai loai, loai 2 vi tri va
3 vi tri. C4u tao chung ctia mot van dién tift gdm c6 mdt cudn day dién, 16i van,
cdc clra van va van mdt chiéu. Van dién tlr ¢6 chifc ning déng md céc cifa van
theo sy diéu khién clia ECU dé diéu chinh dp suat diu dé&n cédc xy lanh banh
Xe.

b/ Motor di¢n va bom ddu: Mot bom diu ki€u piston dugc din dong bdi
mdt motor dién, c6 chifc ning dua nguge dau tir binh tich 4p vé xi lanh chinh
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trong cdc ché€ do gidm va giit 4p. Bom dudc chia ra hai budng l1am viéc doc 1ap
thong qua hai piston trdi va phai dudc diéu khi€n biing cam 1éch tAim. Cédc van
mdt chiéu chi cho dong diu di tir bom vé xylanh chinh.

¢/ Binh tich dp: Chita diu hdi vé tir xi lanh phanh bdnh xe, nhit thoi lam
gidm 4p suit diu § xi lanh phanh banh xe.
Hoat dong

Hinh 5.27 thé hién so d6 hoat dong clia mot bo chap hanh thiy luc loai 4
van dién 3 vi tri. Hai van dién diéu khi€n doc 1ap hai banh trudc, trong khi hai
van con lai diéu khi€n dong thdi hai banh sau, vi vay hé thong nay goi 13 ABS
3 kénh. LAy vi du hoat ddng cia mdt banh trude (hinh 5.28).

Cit néi 3 dau

B6 chép hanh ABS

_|
|
|
|

Van dién
Jvilri

f——f——————————

® &

Xy lanh bénh, xe Xy lanh banh xe Xy lanh banh xe Xy lanh banh xe
trudc bén phai sau bén trai sau bén phai trudic bén trai

Hinh 5.27 : So do by chdp hanh thity luc.
a/ Khi phanh binh thuong (ABS khong hoat dong)
Khi phanh xe § t6¢c d6 cham (duSi 8 km/h hay 12, 25 km/h, tuy loai xe)
hay ra phanh, ABS khong hoat dong va ECU khong gdi dong dién dén cudn

diy cda van dién. Do d6 , van 3 vi tri bi 4n xudng béi 10 xo hdi vi va clta A vin
md trong khi ctra B vin déng . DAu phanh tir xi lanh phanh chinh qua ctra A dén
ctta C trong van dién 3 vi trf rdi t6i xy lanh banh xe. Dau phanh khong vao
dudc bom bdi van mdt chiéu sd 1 gin trong mach bom. Khi nhd chin phanh,
dau phanh hdi tir xi lanh banh xe vé xi lanh chinh qua cita C dén ctta A va van
mdt chiéu so 3 trong van dién 3 vi tri.
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Xi lanh chinh
.
Van | chiéussd ~tl ‘ L Cira A b:lln | chiéu
= il s0 1
i L
L xo héi vi‘c:
| Cuon Bom
J-'_‘ .'-n;‘ "'-.; [ ..'..‘a'c \-d'l.]\
Cilra (i B Van | chién
Cing phanh dia @2
| xi fanh bdnh xe ) l
= Binh diun 1
g -
Cam baén 107

% diy binh trudc

Hinh 5.28: Ché dj phanh binh thuong (ABS khong hoat dong).

b/ Khi phanh gdp (ABS hoat ddng)

Néu c6 bat ky banh xe ndo gin bi b6 citng khi phanh gap, bd chdp hanh thiy
luc diéu khi€n gidm 4p suit dau phanh tdc dung 1én xy lanh banh xe d6 theo tin
hiéu tir ECU. Vi vay bdanh xe khong bi ham cing.

Ché dp “giam dp” (hinh 5.29): Khi mot banh xe gan bi ham citng, ECU g&i
dong dién (5A) dén cudn day clia van dién tir, lam sinh ra mot lyc tf manh. Van 3
vi tri chuyén dong 1én phia trén déng ctta A va 1am md clra B. K&t qua 1a dau
phanh tir xi lanh bénh xe qua ctra C t6i ctta B trong van dién 3 vi tri va chdy vé
binh tich dp. Cung lic d6 motor bom hoat dong nhd tin hi€u dién dp 12 V tu ECU,
hit ngugc dau phanh tir binh tich 4p vé xy lanh chinh.

Xi lanh chinh

Van | chiduss 3~

Lé& xo hoi vi—————

Ciing phanh dia
{ xi lanh binh xe )

fY—

Binh din

Cdm bién 16¢

F 3 X 2
E do binh tnde

Hinh 5.29: Pha giam dp.
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Mit khdc, cra A déng ngin khong cho diu phanh tir xi lanh chinh vao van
dién 3 vi trf va van mdt chiéu so 1, s6 3. K&t qua 13 4p sudt dau bén trong xy lanh
banh xe gidm, ngin khdng cho bianh xe bi him citng, mic d6 gidm dp sudt dau
dugc diéu chinh bing cdch lip lai cdc ch€ d6 “ gidm 4p” va “gilt 4p”.

Ché dp “giit ap” (hinh 5.30): Khi 4p sudt trong xy lanh banh xe gidm hay
ting, cdm bi€n toc dd gbi tin hiéu bdo ring tdc dd banh xe dat d€n gid tri mong
mud6n, ECU cap dong dién (2A) d&€n cudn day clia van dién d€ giit 4p sudt trong
xy lanh bdnh xe khong ddi.

Xi lanh chinh

Van | chituss3d i omlizuen
58 1
L X0 hoi v \ gy
N :
Cuém Bom
- diy
S X
. _ Ciea € ] Wam | chicu
C".u_-*p p~'1-'.|ll!1 i 5572
| xi lanh bdnh xe ) l

Binh didu

e e e i

Cim bign 16¢

E do binh tridc
Hinh 5.30: Pha giit dp.

Khi dong dién cap cho cudn diy clia van dién bi gidm tir 5A (& ch& do gidm
4p) xudng con 2A (& ch& do giit 4p) Iuc tir sinh ra trong cudn diy ciing gidm. Van
dién 3 vi tri dich chuyén xudng vi tri giita nhd luc ctia 10 xo hdi vi 1am cita A va
ctfa B déu déng. Lic nay bom dau vin con lam viéc.

Ché& do“ting 4p” (hinh 5.31): Khi cAn ting 4p suat trong xi lanh banh xe d€ tao
lyc phanh 16n, ECU ngdt dong dién, khong cAp cho cudn day van dién .Vi vay ctta
A ciia van dién 3 vi tri m& va ctra B déng . N6 cho phép diu trong xy lanh phanh
chinh chdy qua ctra C trong van dién 3 vi tri d&n xi lanh bdnh xe, mitc dd ting 4p
sudt dau dugc di€u khién cdc ch& d6 “ting” va “giit 4p”.

Nhu vay, khi hé thong ABS lam viéc, banh xe sé& c6 hién tugng nhap nha khi
phanh va c6 su rung dong nhe cia xe, dong thdi & ban dap phanh c¢6 su rung dong
do dau phanh hdi vé tir bom dau. Pay 1a cdc trang thdi binh thudng khi ABS lam
viéc.

Van dién 3 vi tri nhu trén dugc st dung nhiéu trén cdc xe trudc diy, ngiy nay
ki€u van dién hai vi tri dugc s dung phd bién hon. Hinh 5.32 13 sd d@ bo chap
hanh ABS st dung 8 van dién 2 vi tri, bao gdm 4 van giit 4p suit va 4 van gidm
4p. Hoat dong co ban ctia by chap hanh thiy luc kiu ndy giong nhu kiéu van dién
3 vi tri. Tin hiéu diéu khién tit ECU dén cdc van dién dudi dang dién 4p.
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Xi lanh chinh

Van | chiéuso 3

Ly xo hdi vi

g Van I chidun

s 2

Cimg phanh dia
{ x1lanh bamh xe )

P e A e e e

Cam bign 16c

E s bidnh trudc

Hinh 5.31: Pha tding dp.

Xy lanh chinh

Van gilr ap sudt

o @]
G A
\_“\“‘
Cia h+\
cta © /j/ R L
Cla @® ] | | Cam bién l
© — ll = t5c do
‘an giam &p 7, [ i
(| L == J
(L ABS
— ECU
] !
: *
= i
Xy lanh banh Xy lanh banh Xy lanh banh Xy lanh banh G

xe trudc trai xe sau phai xe sau trai xe trudc phai
Hinh 5.32: Sodoé by chédp hanh thiiy luc loai 8 van dién 2 vi tri.
Trang thdi 1am viéc cia mdi clra van vd bom dau nhu bing (5-1).

Bdng 5-1.
P N oy o co Motor
Ché do hoat dong Van gitt 4p | Van giam 4p
bom
Khi phanh binh thudng ) ) . 3 Dung
Cta Amé | CuaDd
(ABS khong hoat dong) anm AP OFF)
X oAn iz Clra A , ,
Khi E),hanh Ché do giam 4p déng Cua D mé ON
gap ¢
(ABS hoat | Ché do gi dp Cdf)i 2 CitaD déng | ON
do .
M) [ Chedo tangap | Cita Amé | CitaDdéng | ON
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+ Giai doan A
ECU dit van dién 3 vi tri & ch€ dd gidm 4p theo mitc do gidm t6c¢ clia cdc banh
xe, vi vy gidm 4p sudt diu trong xi lanh cia mdi xi lanh phanh b4dnh xe. Sau
khi 4p sudt gidm, ECU chuyén van dién 3 vi tri sang ch& do gitt 4p d€ theo ddi
sy thay ddi vé tdc do clia banh xe.
Né&u ECU thdy 4p sud't dau can gidm hon n6 sé lai gidm 4p suat.

+ Giai doan B
Khi 4p suat dau bén trong xi lanh bdnh xe gidm, 4p suat dau cAp cho banh xe
cling gidm, din dén banh xe gin bi bé citng lai ting tdc dd. Tuy nhién, néu dp
sudt diu gidm, luc phanh tic dung lén banh xe sé trd nén qud nhé. PE tranh
hién tuong nay, ECU lién tuc dit van dién 3 vi tri 1an lugt & cdc ché @6 ting dp
va ch& do giit 4p khi banh xe gin bi b6 ciing phuc hdi tdc do.

+ Giai doan C
Khi 4p sud't dau trong xi lanh banh xe ting tir tit bdi ECU bdnh xe ¢6 xu huéng
lai bé ciing. Vi vy, ECU lai chuyén van dién 3 vi tri d&€n ch& d6 gidm 4p dé
gidm 4p suit dau bén trong xi lanh banh xe.

+ Giai doan D
Do 4p sudt trong xi lanh banh xe lai gidm, ECU ting 4p suit nhu giai doan B.
Piéu khién relay

B6 chadp hanhABS
Relay diéu khién ABS i

oo O— NN | >
“I00° Motac
Rdle motowy bom
S S ABS
ik ECU
Raole van dién
1 - L4

Hinh 5.33: So do diéu khién cdc relay
+  Diéu khién relay solenoid
ECU bat relay solenoid khi tit cd cdc diéu kién sau dugc thda min:
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B4t cong tic mady
Chtic ning ki€m tra ban ddu (né hoat ddng ngay lap tic khi bat cong tic mdy) da
hoan thanh. Khong tim thd'y hu hdng trong qu trinh chin do4n. ECU tit relay néu
mdt trong cdc diéu kién trén khong dudce thda man.
+ Diéu khién relay motor bom
ECU bat relay motor khi tit cd cdc di€u kién sau théa man: ABS dang hoat dong
hay chifc ning ki€m tra ban dau dang thuc hién. Relay solenoid bat. ECU tit relay
motor néu bat ky diéu kién nao & trén khong thda man.
Chiic niing ki€m tra ban diu
ABS ECU kich hoat van dién va mo to bom theo thi ty d€ kiém tra hé thong dién
cia ABS. Chtic ning nay hoat dong khi toc do xe 16n hon 6km/h v6i den phanh
tit. N6 chi hoat dong mot 1an sau mdi 1an bat khéa dién.
Chitc niing chian doan
N€&u nhu hu hdng x4y ra trong bat cit hé thong tin hiéu nao, dén bdo ABS trén
bang ddng hd s& bat sang d€ bao cho tai x& bi€t hu hdng d3 x3y ra, ABS ECU
ciing s& luu mi chin dodn ciia bat ky hu hdng nao.
Chifc niing ki€m tra cam bi€n
Bén canh chiic ning chin dodn, ABS ECU ciing bao gédm chtc ning kiém tra cdm
bi€n téc dd. Mot vai ki€u xe ciing bao gdm chifc ning ki€m tra cdm bi€n gidm tdc
dé chin dodn cdm bi€n gidm toc.
+ Chiic ning kiém tra cdm bién téc dj:
Kiém tra dién 4p ra cda tit cd cdc cim bi€n
Kiém tra sy dao dong dién 4p ra ciia titcd cdc cim bi€n
+ Chitc ndng kiém tra cdm bién gidm téc:
Ki€m tra dién 4p ra cda cdm bi€n gidm tdc
Kiém tra hoat dong ctia dia xé rdnh
Chitc ning du phong
Néu xdy ra hu hdng trong hé thong truyén tin hiéu d&€n ECU, dong dién tir ECU
dén bd chdp hanh bi ngidt. K&t qud 1a hé thdng phanh hoat dong nhu khi ABS
khong hoat dong, do d6 ddm bdo dudgc cac chic ning phanh binh thudng.
5.7 ABS KET HOP VGI CAC HE THONG KHAC
5.7. 1. GIGI THIEU CHUNG
Trong nhitng nim gan diy, vdi su phdt tri€n nhanh cta ky thuit diéu khién
dién t va ty dong, cdc hé thong didu khi€n trén 6td ngay cang dudc cdi ti€n va
hoan thién hon, gép phan ning cao tinh tién nghi va an toan st dung cia 6td.
Nhiim nang cao toc do6 chuyén dong va tinh an toan chi dong cta 6td, c6 thé néi
hé thong phanh 12 mdt trong nhitng muc tiéu dugc diu tu va phdt trién nhiéu nhi't
va ciling 3 dem lai nhitng hiéu qua 16n nhat. Trén cd sé mot hé thong ABS, c6 thé
k&t hdp v6i mot sd hé thong khdc, dén nay, mot hé thdng phanh hién dai c6 rat
nhiéu chifc ning wu viét, khong chi c¢é tdc dung trong viéc gidm toc do hay dirng
xe, ma con can thiép cd trong qua trinh kh&i dong va ting tdc clia 6td, khong ché
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cdc hién tugng quay vong thi€u, quay vong thira, 1am ting tinh 6n dinh ciia xe khi
di vao dudng vong.

Mot s6 sy két hop cia ABS véi cdc hé thong khic:

- ABS két hgp v6i hé thong phan phdi luc phanh bing dién tir (Electronic
Brake-force Distribution — EBD) va hé thong tr¢ lyc phanh khin cdp (Brake
Assist System — BAS).

- ABS k&t hgp v6i hé thong ki€m sodt luc kéo (Traction Control (TRC) hay
Acceleration Slip Regulator (ASR)).

- ABS két hdp v6i hé thong diéu khi€n 6n dinh 6t6 (Electronic Stability
Program — ESP).

5.7.2. HE. THONG ABS KET HOP VGI HE THONG EBD VA BAS

Ta biét ring Ivc phanh ly tudng dugc phan phdi & cdc banh xe ti 1€ véi sy
phin bd tdi trong tdc dung 1én chiing. Phan 16n cdc xe c¢6 dong cd dit & phia trudc,
tdi trong tdc dung lén cdc bdnh xe trudc 1a 16n hon. Pong thdi khi phanh, do Iuc
qudn tinh nén tdi trong ciing dugc phan bd lai, cang ting & cdc bdnh xe trudc va
gidm di & cdc banh xe sau. Vi vay luc phanh § cdc banh xe sau can dugc phan
phdi nhd hon so v6i banh trude d€ chong hién tugng sém bi bé citng banh xe. Khi
xe c6 tai thi tdi trong & cdc banh sau ting 1én, vi vdy ciing can phai ting lyc phanh
& cdc bdnh sau 16n hon so v6i trudng hgp xe khong ¢ tdi.Viéc phan phdi luc
phanh nay trudc day dugc thyc hién hoan toan bdi cdc van cd khi nhu van diéu
hoa luc phanh, van bu tdi, van gidm toc... Trén cdc hé thong ABS don gidn ma ta
da xét, vin con tdn tai van diéu hoa luc phanh bing co khi. Mot trudng hdp nita 1a
khi xe quay vong, tdi trong cling ting lén § cdc banh xe phia ngoai, con phia
trong gidm di, nén lyc phanh ciing can phai phan phdi lai, nhung cdc van diéu hoa
luc phanh co khi khong gidi quyét duge van dé nay.

Trén mot s& xe hién nay, cdc van di€u hoa luc phanh bing co khi da dugc
thay th€ bdi mot hé thdng phan phoi luc phanh bing dién tt (EBD). Viéc phin
phoi lyc phanh biang dién tif nay cho do chinh xdc va hiéu qud cao hon.

Trong trudng hop phanh khin cidp nhu gip chudng ngai vat dot ngodt, ngudi
14i xe - ddc biét 1a nhitng ngudi thi€u kinh nghiém, thudng hoang mang, phdn ing
khong kip thdi nén dap chin 1én ban dap phanh khong di manh, do d6 khong tao
dd luc phanh d€ dirng xe. Pong thdi luc tdc dung clia ngudi 14i xe 1&én ban dap
ciing yéu dan di trong qué trinh phanh, 1am lyc phanh gidm di. Bing cdch nhin
bi€t toc do va luc tdc dung 1én ban dap phanh cta ngudi l1di xe, mot hé thdng trg
luc phanh khan cap (BAS) sé ty dong cung cAp thém mot luc phanh 16n hon nhiéu
so vdi Iuc phanh do ngudi 14i tao ra d€ dirng gip xe. Hinh (5-34) so sdnh Iyc phanh
tao ra trong hai trudng hgp c6 va khong c6 trd luc phanh khan c4p.

Cdc hé thong EBD va BAS dugc thi€t k€ trén cd s& k&t hdp vdi hé thong
ABS. Cau tao clia cd hé thong ciing gdbm 3 cum bd phin chinh nhu clia hé thong
ABS. Hé thong EBD lam viéc ciing dua trén cdc tin hiéu vao clia ABS nhu cdm
bién toc dd banh xe, cdm bi€n gidm tdc, cdm bién gia toc ngang,... va chic ning
xtr ly cia ECU.

d6¢ thong dién than xe & diéu khién tie djng trén 6t6 Trang 165

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

PGS.TS Pé Vin Diing

Luwc phanh

Co tro luc
phanh

Khong co trg luc
phanh

Thoi gian
Hinh 5-34: Do thi so sdnh lyc phanh khi cé va khong cé tro luc
phanh khdn cép.

D€ nhin biét trudng hgp phanh khin cAp, mdt cAm bi€n 4p sudt dau xy lanh
phanh chinh dugc 1dp thém trong bd chdp hanh thiy luc. Cdm bién nay nhan biét
dugc trudng hdp phanh gip thong qua su gia ting 4p suit dau. Trén mot vai ki€u
xe clia chdu Au, mot cdm bién gia tdc dudce gin trong bau trd lyc chan khong, do
gia toc clia can day xy lanh phanh chinh d& nhin biét trudng hgp phanh gip thay
cho cdm bié€n dp suit ddu. Sd dd hé thong ABS két hop vé6i cac hé thong EBD va
BAS nhu hinh 5-35 va thyc hién ddng thdi cdc chic ning sau:

Hé thdng ABS lam nhiém vu chong hién tugng him ciing banh xe khi phanh.

Hé thong EBD s& phan phdi luc phanh d€n cdc banh xe phit hgp vdi su phian
b0 tdi trong va cdc ché& do 14i xe.

Hé thong trg luc phanh khan c4p gitip tao ra mdt luc phanh 16n d€ dirng gip
xe trong trudng hdp phanh khin cap.

{’5ng tic din kio phank

/ Cém bién dp smit

) i xylanh chinh
= / //
=S 1A &=
b -1 zm
B8 chip hanh
Uim bin tée sl E Cim bifa tdc

a0 binh x0 | / 66 hinh xe

= J | &

P
Pdug hii e 45 xe
" T Deatio ARS T | ECU
k. A
Udng tic phash tay
. J

Hinh 5-35: So do hé thong ABS véi EBD va BAS.
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S0 dd hoat dong clia bd chap hanh thiy lyc nhu hinh (5-36), cling tuong tu
nhu mot bd chdp hanh thong thudng loai van dién hai vi tri, gdm :4 van giit dp
(5,6,7,8), 4 van giam ap (9,10,11,12), cic bom dau, binh tich ap. Ngoai ra con
c6 thém 2 van cit xy lanh chinh (1,4) va hai van hit dau (2,3) sit dung trong trg
Iuc phanh khin cap.

Xylanh chin Cdm bicn 4p suft
diu xylanh chinh

% Binh chifa :@ e

Bianh xe¢ Béanh xe Bdnhxe Bdnh xe
trude trdl  trde phai sau trdl  sau phdi

Hinh 5-36: So db hoat dong ciia ABS véi EBD vaBAS.
Hoat dong ciia ABS véi EBD
Dya trén céc tin hiéu nhan dugc tir 4 cdm bién td¢ dd banh xe. Hop ECU
tinh todn t6c d0 va sy gidm toc & ting banh xe. Trudng hdp banh xe bi him
ciing va trudt, hop ECU sé& diéu khi€n cdc van gidm 4p va giit 4p diéu chinh 4p
sudt diu cung cAp cho cdc banh xe theo 3 ch& do6 gidm 4p, gilt 4p va ting 4p
gidng nhu trong hé th6ng ABS binh thudng.
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Phanh
Khong hoat dong binh -- --
thudng
Ché& do Ché& do giir .
Hoat dong y © ,Q © ) © &l Ché d6 giam ap
tdng 4p ap
Van gitt dp OFF ON ON
(Ctra E,F,G,H) (M3) (Pong) (P6ng)
Van giam ap OFF OFF ON
(Cta I,J,K,L) (Poéng) (Poéng) (M3)
Ap suit dau 5 .y .
<ilanh banh xe Tang ap Gitr 4p Giam ap

Bdng 5-2: Cdac ché dp hoat dong ciia hé thong ABS véi EBD.
Hoat dong ciia hé thong tro luc phanh khdn cép
Mot 4p suat dau dudgc tao bdi bom dau trong bd chAp hanh, hit dau tir xy
lanh chinh va cip thing dé€n cdc xy lanh con banh xe. Ap sudt nay 16n hon
nhiéu so vdi 4p sudt dugc tao bsi xy lanh chinh do ngudi 14i tic dung, két
qué 1a mot lyc phanh 16n dugc cung cap.

Khoéng trg luc phanh C(;IZC.LLUC
Van cit xilanh chinh (1),(4) OFF ON*
Ctta A,.D (M3)
Van hiit dau (2),(3) OFF ON
Cta B,C (Béng) (M3)
Van giit dp (5),(6),(7),(8) OFF OFF
Cta E,F ,G,H (M) (M3)
Van gidm ap OFF OFF
(9),(10),(11),(12) (Péng) (Péng)
Cta 1LJLK,L

* Van nay sé& diéu khién 4p suit dau giita hai ch€ d6 d6ng va md phu hgp
vé6i titng di€u kién 1am viéc bing cdch diéu chinh lién tuc.
Bdng 5-3: Cdc ché dj hoat dong ciia tro luc phanh khdn cap.

57.3. ABS KET HQP VOI HE THONG TRACTION CONTROL (TRC)

O dudng c6 hé s6 bam ¢ thap, cdc banh xe chi dong s& d& bi trugt quay

néu xe khdi hanh hay ting t6c dot ngdt (do lyc kéo chii ddng P, vudt qud gidi
han khéd ning bam P, giita binh xe va mat dudng), lam mat mat moment chi
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dong va xe bi mat 6n dinh. P& khic phuc hién tugng nay, phdn 16n cic xe ngay
nay dugc trang bi mot hé thong ki€m sodt Iuc kéo, thudng dugc goi 1a hé thdng
TRC (Traction Control System — TRC). Hé thdng nay dugc thi€t k& dya trén co
sd mot hé thong ABS. Khi c6 hién tugng trudt quay ctia banh xe, hé thong
Traction sé& c6 dong thdi hai tdc dong: mot 1a 1am gidm moment xodn clia dong
co bang cdch déng bdt cdnh buém ga ma khong phu thudc vao y dinh cia
ngudi 141, hai 12 cling Iic d6 né k&t hgp véi hé thong ABS diéu khién hé thong
phanh tdc dong 1&n cdc banh xe chi dong, vi vy lam gidm moment kéo truyén
dén mit dudng t6i mot gid tri phit hdp. Nhd d6, xe c6 thé khdi hanh va ting tdc
mot cich nhanh chéng va dn dinh.

Hé thong diéu khién 13 TRC ECU va ABS ECU (hai hop diéu khién nay
c6 thé nim r5i nhau, hoic tich hgp lai thanh mdt hop chung nhu phan 16n céc
xe hién nay dang sit dung). TRC & ABS ECU d4nh gid diéu kién chuyén dong
cla xe dua trén tin hiéu tir cdc cdm bién toc do trudc va sau, dua vao tin hiéu
vi tri buém ga tir hop diéu khi€n dong cd (ECU) va hop diéu khién hop so tu
dong (ECT) rdi gt tin hiéu diéu khi€n d&n bo chdp hanh cdnh buém ga phu va
bd chap hanh phanh TRC. Cung lic d6 né gt tin hiéu dé€n ECU dong co va
ECT dé bflO TRC dang hoat dong. .

5.2 CAU TAO VA HOAT PONG CUA CAC PHAN TU TRONG

HE THONG ABS +TRC
C4c bo phan clia hé thdng nay dugc trinh bay trén hinh 5.37

ABS & TRC
Dong cova ECT ECU

Cdm bién té'c dp bdnh sau

Bé chdp hanh buém ga phu
Cdm bién vi tri /
budm ga phu chinh R6 to cdm bién

’ A téc Ao bdnh sau
B¢ chdp hanh phanh TRC g e

B¢ chdp hanh ABS

T Céng tdc khéi dong

s6 trung gian
Cdm bién té'c dp banh tr 0\ 'f__.../.-;i. Bo chdp hanh

Lo — T f \
Ro le phanh chinh TRC Ro le buém ga TRC ~ phanh TRC
RO to cam bién toc
do bdnh trudc

Hinh 5.37 So'do bo tri hé thong TRC
Hé thong ABS+TRC bao gom:
- ECU - ABS va TRC:Pinh gia diéu kién chuyén dong dua trén tin hiéu tir
cdm bi€n t6c dd trudc va sau, va dwa vao tin hiéu vi tri buém ga tr ECU
dong cd rdi gti tin hiéu diéu khi€n dén bd chap hanh buém ga phu va bd
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chap hanh phanh TRC cuing lic dé né gii tin hiéu d€n ECU ddng co d€ bio
ring TRC hoat dong. N&u hé thdng TRC héng, né bat d&n TRC d€ bdo cho
ngudi 141 bi€t. Khi dit & ch€ dd chan dodn, né hién thi cdc hu hdng bing ma
s0.

- B¢ chdp hinh budm ga phu: Diéu khi€n géc mé budm ga phu theo tin
hiéu tir ECU — ABS va TRC, vi vdy diéu khién dugc cong suit dong
CO.

- Cdm bién vi budm ga chinh: Phat hién gé¢c md buém ga chinh va gti
tin hiéu d€n ECU — ABS va TRC thong qua ECU dong co.

- Cdm bién vi buém ga phu: Cdm bién nay dudc gin véi truc budm ga
phu.N6 bién ddi géc md buém phu thanh tin hiéu dién dp va géi tin
hiéu ndy dé€n ECU ABS va TRC qua ECU ECT va dong cd.

- ECU dj¢ng co: Nhan tin hiéu vi tri buém ga phu va chinh roi giti dé€n
ECU - ABS va TRC.

- B¢ chdp hanh phanh TRC: Tao, tich va cung cip 4p suit dau d&én bd
chap hanh ABS theo tin hiéu tir ECU ABS va TRC.

- B§ chdp hanh phanh ABS: Piéu khién dp suit diu dé€n cédc xi lanh
phanh bdnh xe sau bén phdi va trdi mot cach riéng ré theo tin hiéu tir
ECU - ABS va TRC.

- Peén bdo TRC: B4o cho ngudi ldi bi€t hé thdng TRC dang hoat dong
va bdo cho ngudi 14i biét hé thdng TRC c6 hu hdng.

- Peén bdo TRC OFF: B4o cho ngudi 14i bi€t hé thong TRC khong hoat
dong do hu hdng trong ABS hay hé thong diéu khién dong cd, hay
cong tic cit TRC da tit.

- Ro le chinh phanh TRC: Caip dién dén bd chap hanh phanh TRC va ro
le m6to TRC.

- Ro le méto TRC: CAp dién d&€n moto bom TRC.

- Ro le buém ga TRC: Cap dién d€n bd chidp hanh buém ga phu qua
ECU - ABS va TRC.

- Cong tdc khéi dong s trung gian: Gii tin hiéu vi tri cAn s6 dén ECU
— ABS va TRC.

- Céng tdc den phanh: Phét hién tin hiéu phanh (c6 dap phanh hay
khong) va giti tin hiéu nay dén ECU — ABS va TRC.
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So @6 mach dién cia ABS + TRC

benbdo Céngtic Congtic béo
phanh phimhtay muc dau phanh

Cauchi STOP
oo

CauchiGAUGE
—\_o—4

o~ 0

Pén bao vitri can sé6 (s6 ‘P’)

//Dén bao vitri can sé (s6 ‘N’)

L mTDCL

AM1FL IG1 ECU -IG
O00—0)0

¢

ECU +B

A
Rale phanh chinh TRC

[ |
kl e
0 N
'_ e
e e
C
¢
o
=
=y
ey
o
3 . 1
5 U@
<«O-
“ | Role busm ga TRC g
TRC beén check =
S\ BMor BTH . N
ABS FL Giac kiém tra
{ TTR
_ - TR5 @ A
§ Role métd bom TRC I
IDLA
TMR Cam bién vi tri
budm ga chinh
= M6te bom TRC B& chép hanh oH
MTT ACM budém ga pru
ML+
= A
ML- A
— Gidcslachia B @ |
—1L1 B
5 MT BCM
IDL2
Rdle méta bom VTH
——
| VSH
Lo o = TR2
L MR NEO
—— % FR+ Cam bién téc do
YN FR- banh trudc phai
—0—10 FL+

Cam bién téc do
banh trugc trai
Cam bién toc do
banh sau phai
Céam biéntéc dod
banh sau trai

FL-
RR+

RR-
RL+

RL-

Role van
dién

!
j__ Bo chap hanh ABS

Hinh 5.38: So d6 mach dién hé thong phanh ABS + TRC
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B6 chap hanh buém ga phu
Bo chdp hanh nay dugc gdn & hong gi6. N6 diéu khién géc md buém ga

phu tir ECU ABS va TRC vi vay diéu khién dugc cong sui't dong co.
Buom ga chinh

Buom ga phu

Bdnh rang cam Bdnh rdng ddn dong

Bé chdp hanh buém ga phu

Hinh 5.39: Vi tri by chdp hanh buém ga phu
Ciu tao:
Bo chap hanh buém ga phu gdbm mot nam chAm vinh cifu, mot cudn day va mot
truc roto. BO chdp hanh ndy 12 mot mdts budc, né quay bdi tin hiéu nr ECU
ABS va TRC. Mot banh ring chid dong dudc gin tir truc roto dé din dong banh
ring cam ( gdn § dau truc budm ga phu), vi vay di€u géc m§ clia buém ga phu.

Cudn day

C =

] Bdnh ring ddn dong

2

s :
L i e rotor

=

Nam chdam vinh ciiu

Hinh 5.40: Céu tao bo chdp hanh buém ga
Hoat dong:
- Khi TRC khdong hoat dong, buém ga nay mG hoan toan.
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Bdnh rang cam

WU

Buom ga chinh
Bdnh ring dan dong  Budm ga phu

Hinh 5.41: Vi tri buom ga phu mé hoan toan
- TRC hoat ddng cuc b6 buém ga phu md 50%.

AAA

Hinh 5.42: Vi tri buom ga phu mé 50%
- TRC hoat dong hoan toan buém ga phu dong hoan toan.

Hinh 5.43: Vi tri buom ga phu dong hoan toan
Cam bi€n vi tri buém ga phu
Cam bi€n nay dudc gin vdi truc buém ga phu. N6 bién d6i géc mé buém ga
phu thanh tin hiéu dién dp va gdi tin hiéu nay téi ECU ABS va TRC qua ECU

ECT va dong co.

Tiép diém cho vi tri tin
hiéu buom ga

Tiép diém cho tinh hiéu IDL
Hinh 5.44: Cdu tao cam bién vi tri buém ga
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Bo chédp hanh phanh TRC

Ciu tao:
Bo chip hanh phanh TRC bao gdm mot cum bom d€ tao ra 4p suat dau va
mdt bd chdp hanh phanh d€ truyén 4p suit dau tdi va x4 ra khdi cdc xi
lanh phanh dia. Ap suit ddu trong cdc xi lanh cia bdnh sau bén phii va
trdi dugc diéu khién riéng ré bdi bo chdp hanh ABS theo tin hiéu tir ECU

ABS va TRC.
Cum bom: Cum bom gdm cic chi ti€t sau:
Chi tiét Chtc ning

Hiit dau phanh tir binh dau xi lanh phanh chinh, ting dp
Bom sud't clia n6 va dua d&n binh tich ning. Pay 13 bom ki€u
piston din dong bing motd.

Tich dau phanh bi nén b3i bom va cung cip tdi cdc xi
lanh bdnh xe trong qué trinh hoat dong cia hé thdng
TRC. Binh tich 4p dugc dién khi N, cao 4p dé bu lai su
thay d6i thé tich dau phanh.

Binh tich ndng

Khi nito dp sudt cao

Moéto va bom

Hinh 5.45: Céu tao cum bom
Bé chdp hanh phanh

Bo chap hanh phanh gdm 4 chi ti€t sau:

Chi tiét Chitc ndng
Van dién cit binh | Truyén 4p sudt dau tir binh tich ning d&n céc xilanh
tich ning phanh bdnh xe trong qu4 trinh hé thong TRC hoat dong.

on e khi 4p sudt dau trong binh tich ndng dugc truyén téi xi
Van dién cat xi U B R A
) lanh phanh dia, van di€n nay ngdan khong cho dau phanh
lanh phanh chinh N j
ho1 v€ xi lanh phanh chinh.
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Trong qué trinh hé thdng TRC hoat dong, van dién nay
diu hoi dau phanh tir xi lanh phanh b4nh xe vé binh dau clia
xi lanh phanh chinh.
Cong tic dp suit | theo dbi 4p sudt trong binh tich ning va gti tin hi€u nay
hay cAm bi€n 4p | d@&n ECU ABS va TRC ECU sé diéu khi€n hoat dong
sult cia bom trén cd sG cla tin hi€u nay.

Van dién cit binh

Hoat dong:
- Qud trinh phanh binh thuong (TRC khong hoat dong)
TAt ca cdc van dién trong bd chadp hanh phanh TRC déu tit khi dap phanh.
Khi dap phanh véi hé thong TRC trong diéu kién nay, 4p suit dau sinh ra
trong xi lanh chinh tdc dung l€n cdc xi lanh phanh banh xe qua van dién
cit xi lanh phanh chinh va van dién ba vi tri ciia bd chdp hanh ABS. Khi
nh4 phanh, diu phanh hdi tir xi lanh bdnh xe vé xi lanh phanh chinh.

Tén chi tiét Van dién Van
Van dién cCaLtizL .lanh phanh Tt Mé
Van dién cdt binh tich ning Tit Déng
Van dién cit binh diu phanh Tit Déng
Van dién 3 vi tri ABS Tit (0A) | Clra “A” md, ctra “B” déng

Binh tich nidng

Bom S T a
pom S; -IJ-I'Illllmn-m\

kL

TCGng tic cAm bién
| dp sult % _—

J e LT -

= e T 0 R T
E: Van dién cit i i
) Fl xy lanh chinh i
Kb ? (td 1) r
r:An il ., IY: Cl‘ia “A” 2
Van di€éncat  |Van dién cdt binh ‘W g | '
binh chita(tft) |tich nang (t4t) VAR
K (OBom ABS B &
Xy lanh bdnh sau ’ ! h é TRC ECU
“ o == - iRy ‘A"r_'-!.._.‘.-._':‘-__L ¥ “ b
I'%ll!sl Cua “B .
/ T 1
n dién 3 vi N .
V/a dien 3 v Binh chita
tri ABS

Hinh 5.46: Sodo bo chdp hanh phanh TRC khi phanh binh thuong
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- Qud trinh ting t6c (TRC hoat dong).

N&u banh sau bi trugt quay trong qud trinh ting t6c ECU —ABS va TRC s&
diéu khi€n moment xoin cla dong cd va phanh cdc banh sau d€ tranh
hién tuong nay. Ap suat dau trong xi lanh phanh banh sau bén phdi va trdi
dudc diéu khié€n riéng ré theo 3 ch& d6 (ting 4p, gilt va gidm 4p) :

+ Ché& do “tiang ap”

Khi dap ga vi mot banh sau bit dau trugt, ECU phat tin hiéu d€ bat tat ca
cdc van dién cia bd chap hanh TRC. Cung lic d6 van dién 3 vi tri ctia bd
chap hanh ABS ciing chuyén sang ch€ d6 ting dp. O ch€ do nay, van dién
cdc xi lanh phanh chinh bat (déng) va van dién cit binh tich ning bat
(m&). N6 1am cho dau cao 4p trong binh tich ning tic dung lén xi lanh
phanh bdnh xe qua van dién cit binh tich ning va van dién 3 vi tri trong
ABS. Khi cong tic 4p suit phat hién c¢6 su gidm 4p cda binh tich ning
(khong phu thudc hoat ddng ctia TRC), ECU bat bom TRC dé ting 4p suit

dau.
Tén chi tiét Van dién Van
Van dién cit xi lanh phanh
an dién cit xi lanh pha Bat Péng
chinh.
Van dién cit binh tich ning Bat MG
Van dién cit binh dau phanh Bat M
, Ctra “A” mé
Van dién 3 vi tri ABS T4t (0A) va A m
Cua “B” dong

Binh tich ning

| Cong tic hay cdm

bi€n 4 prspat
! h} AT R .A J, R :
‘1 Van dién cat

Van an toan
xy lanh chinh}i/| 8.8
wan |2

m_ : e Ctra “A”
Van dién cit | Van  di€n el

binh chita (tdt) || cdt binh tich| & 4 -
; @ Bom ABS |
&t [\ oA ABS &

hat)
TRC ECU

> i [lcaaBads
/ =
Ché d6 ting 4p  Binhchita

Hinh 5.47: Sodé hoat dong ciia by chdp hanh phanh TRC & ché dj ting dp

pooa
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Ché dj “ giit dp”

Khi 4p suat diu trong c4c xi lanh phanh bdnh sau ting hay gidm dén gid tri yéu
cAu, hé thong dugc chuyén dén ché do giit 4p. Su thay ddi ché do dudc thuc
hién bing cich thay d6i trang thdi cda van dién 3 vi tri ABS. K&t qua 13 4p
suit trong binh tich ning bi ngin khong cho x4 ra ngoai, gilt nguyén 4p suit
dau trong xy lanh bdnh xe.

Tén chi tiét Van dién Van
Van dién cit xi lanh phanh
’ . phan Bat Pong
chinh.
Van dién cit binh tich ning Bat Mé
Van dién cit binh diu phanh Bat Mé
Cl‘i. “A” d Z , 1‘71. “B ”
Van dién 3 vi tri ABS Bat (2A) 4 ons, cha
dong
Ch€ do gitr
_C-_/\ < d .-/\’ ) I____
ong tat hay cam bién| Bom

Ap suat _ s
N TRC
Van an toa

— o

j . { Van dién cit xy

F

M| [j1anh chinh (bét)ﬂ% :
i (R e e
Van dién cit || Van dién cdt binh : |
binh chtta (bay) || " PHLE g |
Ky E‘“’ ABS &

8og

T 3 b + Clﬁl“A” TRC ECU
- ¥ =
Ché& o “giit” :

Binh chita
Hinh 5.48 : So do hoat dong ciia bo chdp hanh phanh TRC 6 ché dj giu dp
Ché dj “giam dp”

Khi can gidm 4p sudt diu trong cédc xi lanh phanh b4nh sau, ECU — ABS
va TRC chuyén van dién 3 vi tri ABS d&n ch& do gidm dp. N6 1am cho 4p
suit dau trong xi lanh phanh b4anh xe hdi vé binh diu cda xi lanh phanh
chinh qua van dién 3 vi trf ABS va van dién cit binh dau. K&t qua 1a, 4p
suit dau gidm. Liic ndy, bom ABS van khong hoat dong.
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Tén chi tiét Van dién Van
Van dién cit xi lanh phanh
an dién ci /x1 anh pha Bat Péng
chinh.
Van dién cit binh tich niing Bat Mdé
Van dién cit binh ddu phanh Bat Mdé
Cura “A” dé
Van dién 3 vi tri ABS Bat (5A) a-n cons
Cua “B” ma

Binh tich ning

3
L4

C'(?,ng/t{ic hjly cim Bom
bi€n 4p sua : TRC
Van an toan [
] _ {  Vandién cit L‘\
Wy B § xy lanh chinty ][5 3
. : % [ i’ (bat) |
- Ctlra “A” =
Van dién cidt || Vandiéncdt & L |
binh chia (bat) || binh tich nin &
= E A K Bom |
SHUJNEATL ABS ABS &
- _ C&; “B ” . TRC ECU
/" ] —
(Ch& dd “gidm 4p) 2 %

Binh chira

Hinh 5.49: So do hoat dong ciia bé chdp hanh phanh TRC & ché dp gidm dp.

ECU - ABS va TRC
N6 st dung cdc tin hiéu t6c do tir 4 cdm bié€n tdc do6 banh xe va tinh todn
muc dd trugt gitta cdc banh xe va mit dudng rdi gidm moment xoin dong
co va tdc do géc banh xe mot cach tuong tng, vi viy diéu khién dudc tdc
dd banh xe. Bén canh d6 ECU — ABS va TRC c6 cic chiic ning ki€m tra
ban dau, chdn dodn va dy phong.

Diéu khién toc do banh xe:
ECU lién tuc nhian dudc tin hiéu tr cdm bi€n t6c d6 bdnh xe va né ciing
lién tyc tinh t6c do cla tirng banh xe. Cung lic d6, né udc lugng toc do xe
trén co sd tdc dd cta hai banh trude va dit ra mot toc dd diéu khién tiéu
chuén.
N€&u dap ga dot ngdt trén dudng tron va cdc banh sau (bdnh chi ddng) bit
dau trugt quay, tdc do banh sau s& vuot qud tdc do tiéu chuin. Vi vy,
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ECU gtii tin hiéu déng buém ga phu dén bd chidp hanh buém ga phu.
Cung lic d6, né gtti tin hiéu d&€n bd chap hanh phanh TRC va d€ cip dau
phanh dén xy lanh bdnh sau. Van dién 3 vi tri cia bo chdp hanh ABS dudc
chuyén ch& d6 4p suit banh sau vi vy banh sau khong bi trugt quay.

Khi khdi hanh hay ting t6¢ dot ngdt, n€u cdc banh sau bi trugt quay, tdc
dod ctia ching s€ khong khdép véi t6c dd quay clia banh truéc. ECU ABS
vaTRC bi€t dudc tinh trang nay va sé& kich hoat hé thong TRC.

ECU ABS va TRC déng buém ga phu, gidm lugng khi nap va vi vay gidm
momen xodn clia dong co.

Cung lic d6 n6 diéu khién cdc van dién bd chdp hanh phanh TRC va dit
bd chap hanh ABS & ché do “ting d4p”. Ap suit dau phanh trong trong
binh tich ning TRC t6i lic ndy, cung cAp ap sudt thich hgptic dung 1én
cdc xi lanh banh xe dé tao hiéu qua phanh.

Khi phanh bit ddu tdc dung, sy ting toc clia cdc banh sau bit ddu gidm thi
ECU — ABS va TRC chuyén van dién 3 vi tri ABS vé ché& do “Gilit 4p”.
Né€u sy ting tdc clia cdc banh sau gidm qué nhiéu, né chuyén van dén ché&
dd gidm 4p lam gidm 4p sudt ddu phanh dén céc xi lanh phanh banh sau
va khoi phuc lai sy ting toc cia cdc banh sau.

Nhd lip lai cdc hoat dong nhu trén, ECU — ABS va TRC ddm bdo t6c dod
diéu khién tiéu chuin.
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Cao

Toc do
Thap
+

Sy gidm téc do 0

bap ga

J Toc do

banh sau.

~ A DN R [N 2
To6c do di€u khién ti€u chuan

banh sau.

Van dién bo chdp Bat

hanh phanh TRC  ¢4¢ |

Van dien3 1408
Gitt”

vitri ABS Y
’ “Giam”
. ) Cao
Ap suat xilanh T
banh sau. 0
Gée mé MGaG hoan toan
buém ga _ | . .
Dboéng hoan toan

Hinh 5.50: Hoat dong ciia ABS-ECU&TRC diéu khién téc do banh xe

Piéu khi€n cic role:

Budm ga

chinh
Budm ga

Thoi gian ———>

- Role chinh phanh TRC va role buém ga TRC
Khi khong c¢é hu hdng trong TRC, ABS hay hé thdng di€u khién dién tk
dong co. ECU bat role chinh phanh TRC va role budm ga khi khod dién
bat ON. Nhitng rdle nay tit khi khoa dién tit OFF. N€u ECU phét hién c6
hu hdng, né sé& tit cac role nay.

phu
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ABS

ALT

j

ABS & TRC ECU

Role buém ga TRC
4 TSR |
3 -
5 R
S SRC
| S SMC
! O— O —0—0
/ S SAC
o— D —o0—0
B6 chap hanh phanh TRC \

Raole mé tg TRC

Hinh 5.51: Sodoé mach di¢n diéu khién ro le phanh chinh TRC

g Cau chi TRC

ot )
2
Ro le ! 4 TRC |
budm ga \) @ R- I
TRC 3 =+
1 BM hoic BTH
oO—T—»
>
—

ABS & TRC ECU

Pé&n md to budm ga phu
Diéu khién

Hinh 5.52: Sodoé mach dién diéu khién role buém ga TRC

- Role moto bom TRC
ECU ABS va TRC bat rdle mdto buém khi cdc diéu kién sau dudc théa méin:

+

+ + + +

Rdle chinh dugc bat
T6c dd dong cd 16n hon 5000 v/ phiit
Cansd §vitrikhdcPvaN
Tin hiéu IDL1 tit

Tin hiéu cOng tic 4p sudt bat
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ABS & TRC ECU
Relay chinh ( )

phanh TRC +
1 ]2
i TMR N . N
] a4 | Y 0 <«——TUECU dong cova ECT

i l 1 Relay
ABS motd bom ) Tu cong tac khai
H® <«—— ddng so trung gian
op . R-
cau chi
ALT , ]
© <«——TU cam bién
J_ . }_@ vi tri buém ga chinh
- O €«—— TU cadm bién ’
Accu v hay cong tac ap suét

T o
MGto bém
va TRC

Hinh 5.53: So dé mach diéu khién role méto bom
Chitc ning ki€m tra ban dau
- B¢ chdp hanh budém ga:
Khi nhitng diéu kién sau: can s6 & vi tri N hay P, buém ga chinh déng
hoan toan, xe dirng. ECU diéu khi€n bd chip hanh buém ga phu d€ déng
hoan toan sau @6 m3 hoan toan buém ga phu. N6 ti€n hanh ki€m tra mach
dién cia bd chdp hanh buém ga phu va cdm bi€n vi tri buém ga, cling nhu
hoat ddng ciia buém ga phu ngay sau khi khéa dién bat ON.
Cung lic d6, géc md cia budm ga phu khi né6 déng hoan toan dugc ghi lai
trong b6 nhé cia ECU ABS va TRC
- Vandién by chdp hanh phanh TRC
Khi cdc diéu kién sau dugc théa man: Cin s& & vi tri P hay N, xe dirng,
may dang n6. ECU — ABS va TRC diéu khi€n van dién bo chdp hanh
phanh TRC va ti€n hanh ki€m tra ban ddu ngay sau khi khéa dién bat ON.
Chiic ning tu chan dodn
Né&u ECU phat hién thdy hu hdng trong hé théng TRC, né bat sdng dén
bdo TRC & ban ddng hd @€ bdo cho ngudi ldi bi€t c6 hu hdng xdy ra. N6
cling luu lai cdc ma cla hu hong.
M3 chin dodn ciing dugc hién thi qua viéc nhdy deén bdo TRC khi cdc
diéu kién sau thda mén.
- Khod dién bat ON
- N&i gitta chan TC va E1 clia gidc ki€m tra hay TDCL.
- Xe dung (0 km)
Chid'c nang du phong:
Né&u ECU — ABS va TRC phat hién thdy c6 hu hdng trong khi hé thong
TRC khong hoat dong thi né ngay 1ap tic tit ro le buém ga, rd le moto
TRC, rd le chinh TRC vi vdy ngdn khong cho TRC hoat dong.
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Né&u ECU — ABS va TRC phat hién thdy c6 hu hdng trong khi hé thong
TRC dang hoat dong thi n6 ngung diéu khién va tit rd le moétd TRC, ro le
chinh TRC.

Khi ECU ngiin khéng cho hé thong TRC hoat dong, dong cd va hé thdng

phanh hoat dong giong nhu nhirng kiéu xe khong c6 TRC.

5.7.4. HE THONG ON PINH XE BANG PIEN TU (ESP)

Chuong trinh 6n dinh xe bing dién t (Electronic Stability Program - ESP) 1a
mdt hé thdng an toan chi dong cdi thién tinh 6n dinh cla xe trong tit cd moi
tinh hudng chuyén dong. Hé thong nay dugc trang bi trén cdc xe hién nay nhu
Mercedes, BMW...

Hé thong ESP (hinh 5-54) lam viéc bing cdch can thiép vao hé thong
phanh, c6 thé tic dong riéng ré trén mot hodc nhiéu banh xe trén ciu trudc
hoic ciu sau. ESP gitp 6n dinh xe khi phanh, khi quay vong, khi khdi hanh va
ting tdc. PE ting cudng cho viéc diéu khi€n phanh cé hiéu qui, thi ESP ciing
tdc dong d€n cd dong co va hop s6.

Hé thong ESP bao gém sy lién két va tich hgp cdc hé thong va chifc ning
sau:

Hé thong ABS chong him ciing bdnh xe khi phanh, vi vy duy tri kha
ning 14i va tinh 6n dinh cda xe trong lic gidm tdc.

Vi du: n€u c6 mdt banh xe nao dé c¢6 xu hudng bi him cirng (hién twgng
trugt 1€t cia bdnh xe trén mit dudng) thi 4p lyc phanh trén bianh do6 sé dudc
ki€m so4t. Su kiém so4t nay dugc diéu khién bdi bd chap hanh thiy luc . Cic
van dién tif trong bd chap hanh sé& diéu hoa 4p suat phanh qua cic giai doan
ting ap, gilt dp va giam 4ap.

Hé thdng ASR (Acceleration Slip Regulator) khic phuc hién tuwgng quay
tron clia cdc banh xe chli dong khi khéi hanh va ting t6c dot ngodt. N6 ciing
gitip cai thién tinh 6n dinh cla xe bing cich diéu chinh luc kéo cda cic banh
xe chd dong.

Khi banh xe chli dong ndo bi quay tron, cdm bién tdc do banh xe sé& giti
tin hiéu nay dé€n bd diéu khién dién t&r. B6 diéu khié€n dién t s& di€u khi€n bd
chap hanh thdy lyc cung cdp dau phanh dén banh xe dé. Ap suat phanh ciing
dugc diéu khi€n & cdc ch& do ting 4p, gitt 4p va gidm 4p.

DPong thdi vé6i sy diéu khién phanh, hé thong ESP ciing gt tin hiéu d&€n
hop diéu khi€n dong co, diéu khién déng bét vi tri cAnh buém ga lai hoic 1am
chim thdi di€m danh Itta d&€ gidm bét moment xoin clia dong cd.
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Hinh 5.54: So do vi tri h¢ thong ESP trén xe Mercedes.

1 - Cdm bién téc dé bdanh xe; 2 — Cum gidc chdn dodn;

3 - Hop diéu khién dién tit ESP; 4 - Cong tdc ESP OFF;

5 - Deéenbdo ABS; 6 — Den bdo ESP;

7 — Bén bdo EPC (E -gas) 8 — Cdam bién gia téc ngang;
9 — Hop diéu khién lam tré moment xoay xe; 10— Pén bdo 16i ESP;
11 — Cam bién goc ldi; 12 — Cong tdc bdo phanh;,
13 — Bom cung cdp ESP; 14 — Céng tic phanh ddu xe;
15 — Cdm bién dp sudt xy lanh chinh;, 16 — Xy lanh chinh;

17 — Bé chdp hanh thiiy lyc ESP.

Hé thong EBR (Engine Brake Regulation) chdng hién tuwdgng trugt clia cic
banh xe chii dong khi chay trén va ddm bio tinh 6n dinh cia xe.

Khi xe chay trén (vi du xudng dbc), cdnh buém ga déng, s&€ c6 ché do
phanh bing dong cd. Trudng hdp luc cidn clia dong co quéi 16n sé din d&n hién
tugng cidc banh xe chi dong bi trugt 16t. Hop diéu khi€n ESP nhan biét hién
tugng ndy va gl tin hiéu dén hop didu khién dong cd, lam ting moment Xoin
dong co dé gidm sy trugt & cdc banh xe chii dong. Qua trinh nay dién ra ma
ngudi 14i xe khdong nhan bié't dudc.

ESP khic phuc hién tugng quay vong thi€u hodc quay vong thira. Trong tat
cd moi tinh huéng, né6 ddm bio ring xe khdng bi 1éch ra khdi huéng diéu khién
clia ngudi lai xe.

Khi c6 hién tugng quay vong thi€u hoic quay vong thira (understeering
or oversteering) xdy ra, hé thong ESP sé& nhan biét thong qua cdc cdm bién géc
14i va cAm bién gia t6c ngang, ty dong diéu khi€n mot luc phanh chinh xdc dén
cdc banh xe tuong tng & cau trudc hoic ciu sau d€ duy tri hudng chuyén dong
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clia xe theo sy diéu khi€n ctia ngudi 14i. Hinh 5-55a cho thdy khi xe c6 xu
hudng quay vong thi€u thi ESP diéu khién phanh banh xe sau trdi, con khi xe
c6 xu huéng quay vong thira (hinh 5.55b) thi ESP diéu khién phanh binh xe
truc phai, nhd vdy gitp cho xe 6n dinh khi quay vong.

\>%’e
(6) D %@

Hinh 5-55: ESP diéu khién phanh chong hién tuong
quay vong thi¢u hodc quay vong thiia.
DPéng thdi véi su diéu khi€n phanh, hé thong ESP ciing gii tin hiéu dén
hop diéu khi€n dong co, diéu khi€n gidm b6t moment xoin clia dong co. Nho
vay, xe dat dudc tinh dn dinh cao khi quay vong.
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CHUGNG 6: BIEU KHIEN HE THONG AN TOAN

6.1. PHAN LOAI VA CAU TRUC CGO BAN

6.1.1.  Hé thong tui khi (SRS)
6.1.1.1. Nhiém vu cua tii khi

Céc tdi khi dudc thi€t k€ d€ bio vé 1di xe va hanh khich ngdi phia trudc
dudgc t6t hon ngoai bién phap bdo vé chinh bing ddy an toan. Trong trudng
hdp va dip manh tir phia trudc tii khi 1am viéc cling véi dai an toan dé
tranh hay 1am gidm sy chan thuong bing cdch phong 1én, nim lam gidm
nguy cd diu hay mit cda 14i xe hay hanh khich phia tru6c dap thing vao
vanh tay 1ai hay bang taplo.

Hinh 6.1: Cong dung cia ddy an toan va tii khi khi xdy ra tai nan
6.1.1.2.  Phdn loai tii khi

Céc tii khi dudc phan loai dua trén kiéu hé thdng kich nd bd thdi khi, s&
luong tdi khi va s6 lugng cdm bién tdi khi.

a. Hé thdng kich nd bo thdi khi:
- Loai dién t (loai E)
- Loai cd khi hoan toan (loai M)
b. S6 lugng tdi khi:
- Mot tai khi: cho 141 xe (loai E hay M)
- Hai tui khi: cho 14i xe va hanh khéach trudc (chi loai E)
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C. S6 lugng cdm bi€n tdi khi: (chi loai E)
- Mot cdm bi€n: Cdm bién tdi khi.
- Bacdm bi€n: Cdm bié&n tdi khi trung tAm va hai cdm bién trudc.
6.1.1.3. Céutriic co bdn
- Cam bién tdi khi trung tAm.
- B9 thdi khi.
- Thi khi.
Ngoind  Chat tao khi
| [ A
- ' / (>
: N -
— %) Khi Nito
; lﬁ/\@ :> ! ;69 3
Y- v 89 P
i;?\© L ‘ ()
a E <z
Tai nan Va dap Cam bién  B& thdi khi
tdi khi

Hinh 6.2: So do hé théng tii khi loai M

Bo thdi khi
Cam bién tai khi trung tam Ngoin6
= = )
Nguén —— =B =
Cam bién
ik dy phong /
Cam bién | chét tao khi U Tai khi
\ |/ = tui khi g (cho lai xe)
£ [ I:> |:> trung tam B thdi khi o
| va ECU Cam bién Ngoi né
A © i kb
ruée E% z — ';)
Tainan Va dap I /{: =~ )
- Chét tao khi (T"m chi
(cho hanh khach)
Hinh 6.3: So do hé thong tii khi loai E
6.1.2.

Hé thong diéu khi€n day an toan

Dai an toan 1a bién phdp chinh dé bdo vé hanh khich. Viéc deo dai an

toan tranh cho hanh khach khdi ving ra khdi xe khi c6 tai nan, dong thdi
gidm phét sinh va dap tha cap trong cabin.
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a. Phan loai:

biéu khién day an toan loai dién (loai E) k€t hop vdi hé thdng tdi khi SRS
va kich hoat biing bd cAm bi€n tdi khi trung tAm.
Piéu khién diy an toan loai cd khi (Ioai M) ¢6 cdm bién riéng.
b. Cdu triic co bdn:
Co ciu cing dai khin cip
Cd ciu cudn
Cd ciu khod ELG

Mic du co ciAu diéu khi€n ddy an toan thay d6i tuy theo nha sin xuit, cdu
tric c¢d ban cua ching gidng nhau doi v6i cd loai M va loai E, chi khéc
nhau & cdch kich nd chat tao khi. Loai M dudc 1ip mdt cAm bién cing dai
khin c4p, n6 kich nd tao khi dya trén lyc gidm t6c va mot thi€t bi an toan
dé kho4 cdm bién.

Cd cdu quan day dai

> Thiét bi an toan
(chi loai M)

’Céam bién bd cang dai
(chi loai M)

Co cdu cang dai
kh&n cép

B6 tao ngoi nd

Hinh 6.4: Két cdu hé thong diéu khién dai an toan
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6.2. SG PO, CAU TAO VA HOAT PONG CAC PHAN TU VA
HE THONG

6.2.1. So do, cAu tao va hoat dong ciac phan tif va hé thong tdi khi
loai E

6.2.1.1. S0 do bd'tri va chiic ndng cdc by phdn ciia tii khi loai E

a. So do

Bé thdi khf va i khi cho hanh
khach trufic™ {trong bang tap 18) B ¢dm bign tdi khi trung tam

CAam bié&n tdi khi trudc?

Pén bao

B théi khi va ti khi cho 1ai x2

Cép xo4n (trong mat vanh tay lai)

Hinh 6.5: So do bé'tri cdc chi tiét

Ghi chu:
*1  : Chi doi véi xe c6 tdi khi cho hanh khich trudc.
*2  : Chi motsd xe co.
*3  : Né€u xe c6 lip bd cing dai khdn cip loai E, bd cdm bién tui khi

giita kich hoat tdi khi cling vdi bd cing dai khan cap.
b. Chitc ndng cdc bo phdn
- Bo thdi khi: Tao ra khi Nito trong khodnh khic va thdi phdng tdi.
- Tii: Phong 1én ngay 1ap tic bdi khi tir bd thdi khi va sau khi da
phong 1én, khi dugc thodt ra tit cdc 16 bén dudi tdi. HAp thu va dap
truc ti€p vao 14i xe va hanh khdch trudc.

- B6 cAm bién tdi khi truc’ CAm nhan mitc d6 gidm tc cha xe.
- B0 cidm bién tdi khi trung tAim®: Quyét dinh xem c6 cin cho nd tdi khi
hay khong tuy theo Iwc gidm t6c do va cham tr phia trudc. Khi
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chuyén sang ch& d6 chin dodn, né cé tic dung chdn dodn xem cé hu
hdng trong hé thong hay khong.

- Pén bdo: Bat sang d€ cho 14i xe trang thdi khong binh thudng trong
hé théng.

- Cép xodn: Truyén dong kich nS clia bd cdm bién tdi khi trung tim
dé€n bo thdi khi.

6.2.1.2. Cdutao va hoat dong ciia cdc chi tiét
a. Bo thoi khi va tii
Cdu tao:

- Cho 14i xe: (Trong méat vanh tay 1d1)

Bo thdi khi va tii dugc dit trong vanh tay 1di va khong thé thdo rdi. Bo
thdi khi chira ngodi nd, chit chdy moi, chit tao khi, ..va thdi cing tdi khi
khi xe bi ddm manh t phia trudc. Tudi khi dugc 1am bing ny 16ng c6 phu
mdt 16p chat déo trén bé mit bén trong. Tii khi ¢6 hai 15 thodt khi & bén
du6i dé nhanh chéng x4 khi Nito sau khi tdi khi da bi nd.

B& thdi khi Phiatruse 14  Cita ti khi

Cap xoén "B tao khi

~

Cac 16 thoét khi
f

cOoO—a___J‘____h-

el
Vanh tay lai Sixdsas
Ngdiné  Chét thdi khi
a.Cho lai xe b.Cho hanh khach trudc
Hinh 6.6: Cdu tao bp phdn théi khi
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- Cho hanh khéch truge: (Trong bang tapld phia hanh khach)

B6 thdi khi bao gdm mdt ngdi nd, chat chdy mdi va chit tao khi. Cac chi
ti€t ndy dugc boc kin hoan toan trong hdp kim loai. Tudi khi dugc 1am tir
vai ny 16ng bén va sé& dudc thdi phong 1én bing khi nito do bo thdi khi sinh
ra. B thdi khi va tdi khi dudc gdn bén trong v4 va cla tdi khi, rdi dit vao
trong bang tdpld phia hanh khach. Thé tich clia tdi khi phia hanh khach 16n
gAp doi so vdi tdi khi cho 14i xe.

Hoat dong:

Hoat dong cda bd thdi khi va tdi khi cho 14i xe va hanh khdch phia trugc
12 gidng nhau. Khi cdc cdm bién tii khi bat do lyc gidm tdc tao ra khi xe bi
diAm manh tif phia trudc, dong dién chay d€n ngodi nd va néng 1én. K&t qua
12 nhiét ndy 1lam bidt chdy chat chdy (chta trong ngodi nd) va lam Ia lan
truyén ngay lap titc d€n chdt mdi va chat tao khi. Chat tao khi tao ra mot
lugng 16n khi nitg, khi nay di qua mang loc, dugc lam mat va sau d6 di vao
tdi. Tdi phong 1én ngay 14p tifc bdi khi. N6 xé rach mit vanh tay 14i hay
clra tdi khi va phong 1én trong khoang hanh khach. Tii khi xep nhanh
xudng sau khi nd do khi thodt qua cdc 15 khi xa khi. N6 lam gidm lyc va
dap vao tii khi cling nhu bdo ddm tAm nhin rong.
Lu{:.j e Ngéi nd B0 tao khi

Bentiikhi [\ \Chal mdi fa,/ Dén i khi

% T -/.;__-.,.-.,.;. A SRR
e oy
v

Al T s
A | W
é AT I
; W%
& L

= : Sif lan truyén ngon Ita
= : Dong khini to

Khi ni td

= : Su lan truyén ngon iUa
= : Dong khi ni tg

L8 thoat khi

Cuia tai khi .
™~
\
\
\
Hinh 6.7: So do hoat dong ciia bp phdn thoi khi
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b. B¢ cam bién tii khi trung tdm

Bo cdm bién tdi khi trung tAim dugc ldp trén san xe. N6 bao gdm cidm
bié€n tdi khi trung tAm, cdAm bi€n du phong mach chin doén ...
N6 nhin cdc tin hiéu tif cdc cdm bién tdi khi, ddnh gid xem cé can kich
hoat tdi khi hay khong va chin dodn hu hdng trong hé thong
Cém bié€n dudc goi 1a “cdm bién tdi khi trung tAm” khi trong xe ¢ ldp

cdm bién tii khi trudc va dugc goi 1a “Cam bi€n tdi khi” khi khdng c6
cdm bién tdi khi truc.

B0 cdm bién tdi khi trung tim

Cdp xoan
Mach Cédm bién -
Cong tic mady ngudn dy du phong Ngoi nd
phong

f et

)
Mach/b(f) > ‘Mach chin I ] E"'“: i"":
| ___nhé dodn F > : %E | Fi
RAM L vt

A

< [ EEPROM | |
Gijc kiém tra
| y \

J ciam |’ Mach din dong va

[

_________________ .
B ——— 1
v bign diéu khiénkichnd | 1 ‘-@-------- =2a e
L. . 1 ! L
= tdi khi g ——— X 1O i\‘;:
17¥ 2 (g ra z 1 !
giua Cam bié€n tii khi - Lr

TDC |

<L trung tam Cédc cdm bién tdi E
B el Khiguge
*] : Cho tu1 khi hanh khéch trudc
*2 : Cho cdm bién tii khi trung tim loai cd khi
*3 : Cho b ciing dai khan cip loai dién ti
*4 : Cho mdt sd ki€u xe

Hinh 6.8: So do mach dién ciia cdm bién tii khi trung tém

- Cam bi&n dy phong, ngodi nd va cdm bié&n tdi khi trung tim dugc mic ndi
tiép .

- C4m bién tdi khi truéc va cdm bién tidi khi trung tAm dudc mic song song.

- (Chi mot s6 xe c6)

- Céc ngoi nd dudc mic song song.
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Cam bi€n tidi khi trung tAm:
C6 hai loai cdm bién tii khi trung tAm: loai bdn din dung thudc thing va
loai cd khi.
Loai bdn ddn:

- Trong loai b4an din, cAm bién nay phat hién mifc do gidm tdc. Mot
mach diéu khié€n kich n8 va din dong danh gia xem c6 can kich hoat
tii khi hay khéng va kich hoat tdi khi dva trén tin hiéu ctia cdm bién
tdi khi trung tam.

Luc gidm t6c
Vat nang
Phia trudc

™~

Thuéc thdng

Mach tich hgp

Hinh 6.9: Cam bién tiii khi trung tam loai bdn dan

C4m bié€n loai ban din bao gdm mot thuc thing va mdt mach tich hop.
C4m bi€n nay do va chuyén ddi lyc gidm toc thanh tin hiéu dién. Pién dp
tin hiéu phat ra thay ddi tuyé&n tinh theo mic do gidm tdc. Tin hidu nay sau
d6 dudc glri d€n mach diéu khién kich nd va dugc dung dé danh gid xem
c6 cin kich hoat tii khi hay khong.
Loai co khi:

D&i v6i loai co khi, cdm bi€n nay kich hoat tdi khi bing cdch phét hién
mifc do gidm toc.
Ciéc ti€p di€m clia cdm bién ti€p xidc va kich hoat tii khi khi cdm bién
chiu mot lyc gidm t6c 16n hon mic xdc dinh do bi dim tir phia trudc.

Cam bi€n dy phong:
C6 mot s loai cAm bi€n du phong, nhu loai cd khi c6 céc ti€p diém déng
bing vat ning, loai cong tic thiy ngan.. loai cdm bi€n nay dugc ch€ tao
sao cho tdi khi khong bi kich hoat nham khi khong cin thi€t. Cdm bi€n nay
bi kich hoat bdi lyc gidm td¢c nhé hon mot chiit so véi luc kich hoat tdi khi.

d6¢ thong dién than xe & diéu khién tie djng trén 6t6 Trang 193

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

PGS.TS Pé Vin Diing

Ca hai tiép diém déu cham —= DE&n ngdi nd
Ngudn dién

am Cidmtac

Tiép diém
thuy ngan bat

Hinh 6.10: Cdu tao ciia cdm bién du phong

Mach din dong va diéu khién kich nd: (Cho cim bién tdi khi trung tim loai
ban dan).

Mach din dong va diéu khién kich nd tinh todn tin hiéu tif cdm bién tdi khi
trung tAm. N&u gia tri tinh todn dugc 16n hon mot gid tri nh4t dinh, né kich
hoat ngdi nd va 1am nd tdi khi.

Nguon dy phong:

Ngudn du phong bao gdm mdt tu dién dy phong va mdt bd chuyén ddi DC
— DC. Trong trudng hgp hé thdng ngudn bi hdng do tai nan, tu du phong s&
phéng dién va cip ngudn cho hé thong. Bo chuyén doi DC — DC 1a mdt bd
truyén ting cudng dong khi dién dp dc qui thAp hon mitc nhi't dinh.

Mach chin dodn:

Mach nay lién tuc chan dodn hé thong d€ tim ra hu hdng. Khi phit hién
thdy hu hdng, né bat sdng dén bdo tii khi d€ bdo cho l4i xe.

Mach nhé:

Khi mach chdn dodn phat hién thdy c6 hu hdng, né6 dinh mi va luu vao
mach nhd nay. Sau d6 cé thé doc dudc cac mi nay dé€ xac dinh vi tri clia
hu hdng nhim khic phuc sy ¢ nhanh hon. Ty theo ki€u xe, mach nhg
nay hoat 12 loai bi x6a khi mat ngudn dién hoic 1a loai vin luu lai dugc
tham chi khi ngit ngudn dién.
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c. Cam bién tii khi truée: (Chi mot sé kiéu xe)

C4m bién tdi khi trudc dugc 1ip bén trong cla hai sudn trude (tuy theo loai
xe). Bo cdm bié€n nay 12 loai c¢d khi. Khi cdm bién ph4t hién luyc gidm tdc
vudt qui gidi han nhit dinh cho xe bi dAm tir phia trudc, cic ti€p diém
trong cAm bi€n cham vao nhau, gri mot tin hiéu dén bd cdm bién tdi khi
trung tAm. Cadm bi&€n nay khong thé thio rdi ra.

Hé thong tidi khi SRS khong c6 cdm bién tdi khi trudc dugce st dung phd
bi&n trong cdc ki€u xe hién nay.

Chii Y: Cam bién tii khi truéc khong thé ding lai dugc khi tii khi da bi né. Pé
la bdi vi c6 mot dong dién 1on chay qua tiép diém khi tii khi nd, lam dn mon bé
mdt tiép xic cia tiép diém, két quia la co thé tao ra dién tré rdt lon.

Cdu tao:

Bo6 cdm bién bao gdm V9, roto 1éch tim, khdi hrgng 1éch tam, ti€p diém co
dinh va ti€p di€ém quay. Mot dién trd dige 14p bén ngoai cia bd cdm bién.
N6 dudc ding @€ chian doian hd mach hay ngdn mach trong mach cdm bién
tui khi truGce.

B& céam bién

Bién tro
(dé W chuan doan)

Hinh 6.11: Céu tao cia cdm bién tii khi truéc

Hoat dong:

Théng thudng, r6 to léch tdim G trang thdi nhu hinh vé dudi (§ trang thai
binh thudng) do luc cia 10 xo 14. Do viy ti€p di€m cd dinh va ti€p di€ém
quay khong ti€p xdc nhau. Khi c6 tai nan, vd néu mic do gidm tdc tic
dung 1én khdi lugng Iéch tAm vudt quid mot gid tri xdc dinh, khdi lugng
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1éch tAm, rd to léch tAm va ti€p di€ém quay s& quay sang bén trdi, tao nén
trang thdi nhu trong hinh duéi (trang thdi kich hoat). N6 1am cho ti€p di€ém
quay ti€p xic vdi ti€p di€m cd dinh va cdm bi€n tii khi dugc bat.

Trang thai binh thudng

Khéi ludng léch tam  V3u chin
Taiclia 1o xo~__ ™

A GiAm t0C e
Tiép diém cb dinh R

Tiép diém quay — 4

Rd to léch tdm = e
Tiép diém quay ON

Tiép diém ¢4 dinh

Kich hoat (bat)

Hinh 6.12: So do hoat dong ciia cdm bién tii khi trudc
d.  Cdp xodn
Cép xoin dudc diing d€ ndi dién tir phia than xe (cd dinh) d&€n vanh tay
14i (chuyén dong quay).
Cép xodn dugc ciu tao tr 6t0, v4, cdp, cam hily ...
V3 dugce 14p trong cum cdng tic tdng. Roto quay cling vdi vanh tay 14i.

Cép ¢6 chiéu dai 4,8 m va dudc dit bén trong vo sao cho né bi chung.
Mot dau cia cap dude gdn vao v4, con dau kia gdn vao roto.

Khi vanh tay 14i quay sang phdi hay trai, né c6 thé quay dudc chi bing do
chiing cia cap (2 va Y2 vong).

B cong tic

Phan quay

Truc lai

Giac ndi

dé&€n ngdinod

Hinh 6.13: Cdu tao cdp xodn
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e. Cdc gidc noi:

TAt ci cdc gidc ndi cia hé thdng tii khi SCRS dudc 1am mau vang dé
phan biét véi cdc gidc ndi khdc. Cac gidc c6 chifc ning dic biét va dudc
thié€t k& dic biét dung cho tdi khid vi tri nhu dugi ddy nhim ddm bdo do
tin cdy cao. Céc giic noi dugc ma vang c6 dd bén cao.

CAm bién tdi o)
khi trudc phai []------=mmmm oo -
B tui khi hanh gm
khéach trudc ) '
Cép xoan ; )
6 ; BS cAm bign i
. 6 cam bién tai
. L. \ T
Vanh tay lai —(Jo— o (/ “]1: Khi trung tam
© E
NoidB [ B2 §
B6 cam bién tdi éi’? _____________________________ j
khi trudc trai

Hinh 6.14:Vi tri cdc gidc noi

Tén Ap dung
Cd cau khod cuc kép Giic 0,0,0,®,0,6,®
Cd cau chdng kich hoat tii khi | Gidc O*,®,0,®
Cd cau ki€m tra noi dién Giic ©,0,0
Cocau kho4 gidc ndi kép Giic ®,0,6,®

A ~ [N
* Chi mot so ki€u xe

Cd cau khod cuc kép:

M&bi gidc noi 12 mot k€t cAu hai manh bao gdm v4 va miéng cach. Thiét
k&€ nay ddm bdo him chiic cuc bing hai thi€t bi khod (vong kep va miii
kep) dé ngin khong cho cic cuc tudt ra.
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Bém cach

Giac cai

Giae duc

Hinh 6.15: Co cdu khod cuc kép

Co cdu chdng kich hoat tiii khi:

Mbi gidc ndi dyc 1a mot 10 xo ndi tit. Khi thdo gidc ra, 1a 10 xo néi tit
A Ao 7, N e 2 2 BN ,
d6ngnoi cdc cuc ciia ngodi nd dé tao thanh mach kin.

Gidc da noi Gidc thdo ra

== Lo xo ti€p xiic
vGi cuc duc
Gisc da ndi Giac thao ra
Lo xo ngédn mach ndi
 —  —
- S e O =
— —T
Cac cuc Ngoi nd <::| I::> Ngoi nd
Lo xo gi&c ndi Mach déng
Hinh 6.16: Co cdu chong kich hoat tiii khi
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Co cdu kiém tra sy ndi dién:

Co ciu nay dugc thi€t k& d€ ki€m tra xem céc gidc noi dd ndi chit chua.

Co cau kiém tra sy ndi dién dugc thi€t k& sao cho chan phat hién sy ndi
dién ndi vdi cuc chan dodn khi khod v gidc & vi tri khod.

Co cau nay dugc dung cho gidc ndi cdm bién tii khi trudc va bd cdm bi€n
tdi khi trung tam.

‘ Bidn tr :I:E:: Chan phat
¢ | hién ndi
7 4
—
i T
\\
Cuc chan doan
Noi nita chirng Noi hoan toan

Cuc chdn dodn

Chan phét hién

Chan phat hién ndi e .
no1 ti€p xuc vo1 cuc

Hinh 6.17: Co cdu kiém tra su néi dién

Co cdu khod gidc ndi kép:

V6i co cdu nay, cic giic dugc khod bing hai thi€t bi khod d€ ting do tin
cdy clia gidc ndi. N€u khod chinh khong khod hét, phadn gin s& cham vao
nhau khong cho khod phu.
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Khoa phu

Khoa Khod

Khoa chinh

Khod4 chinh chua kho hin Kho4 chinh khod hin C3 hai khod hin
(khdng cho khod phu khod) ( cho phép khod phu khod)

Hinh 6.18: Co cdu khod gidc kép
I Chiic ndng tu chdn dodn

Mach chin dodn thudng xuyén ki€m tra hu hdng cia hé thong tdi khi &
hai trang thai sau:

Khod dién 1 2
batdén ACC | Kiém tra so | Kiém tra
hay ON bd (trong 6 thudng
gidy) Xuyén

Kiém tra so bg:

Khi khéa dién dugc bat dén vi tri ACC hay ON tir vi tri LOCK, mach chin
dodn bat dén bdo tdi khi trong khodng 6 gidy dé ti€n hanh ki€m tra so bd.
Né&u phat hién thdy hu hdng khi kiém tra sd bo, dén bdo tii khi khong tit
di ma van sdng tham chi khi 6 gidy da troi qua.

Kiém tra thuong xuyén:
Né&u khong phét hién thdy hu hdng khi ki€m tra so bd, dén bdo tidi khi sé&
tit sau khodng 6 gidy dé cho phép ngdi nd sin sang kich nd. Mach chin
dodn bit didu ch& dd kiém tra thudng xuyén dé€ ki€m tra cic chi ti€t, hé
thdng cAp ngudn va day dién xem c6 hu hdng, hd hay ngit mach khong.
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Né&u phdt hién thdy c6 hu hdng, dén bao tdi khi bat sing d€ bdo cho 14i
Xe.
Kiém tra md chdn dodn:
C6 thé doc dugc mi chian dodn nhu sau: S& clia ma dudc bio bing cich
nhdy den bio.
- Xoay khéa dién dén vi tri ACC hay ON
- NG&i cuc Tc va E; cda TDCL (DLC2) hay giic ki€m tra (DLC1)

Tc E1

Hinh 6.19: Cdu tao gidc kiém tra
Pén bdo sé bit diu nhdy dé€ bio ma

a. Ma binh thudng
0.25 giay 0.25 gidy

OFF

ON

b. Mi chin dodn
(vidu: Ma 11va 31)

0,5 giay 2,5 gidy

LML

—_— ] —

R - i=";
1,5 gidy 0,5 giay ' Bdo lai
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Xoa md chdan dodn:

Sau khi hu hdng da dugc stra chita, d&n b4o s& khong tit di khi khéa dién &
vi tri ACC hay ON trtr khi ma luu lai dugce x6a di. Quy trinh x6a ma luu lai
thay ddi tily theo loai mach nhé.
D61 véi mach nhé loai RAM (bd nhd truy cip ngiu nhién) thong thudng
ndi dung bo nhé bi x6a khi ngit ngudn dién.
D41 v6i mach nhd EEPROM (hay dudc goi 1a RAM khong bi x6a) loai nay
c6 thé ghi — x6a dugc. Noi dung bo nhé khong bi xéa tham chi khi ngit
nguon dién.
RAM thudng xuyén khong c6 ngudn dy phong. Ma ghi lai bi x6a bing
ciach bat khéa dién dén vi tri LOCK. Loai nay chi dugc st dung rong rii
trong cAm bién tdi khi loai mdi nhat.
EEPROM. Ma ghi lai khong bi x6a tham chi khi cdp Accu bi thdo ra. Co
thé x6a mi bing cdch nhap cdc tin hiéu dit biét vao bd cdm bién tii khi
trung tam.
RAM thudng c¢é ngudn dy phong va EEPROM. Khi mi chdn dodn dudc luu
trong RAM thudng, ching ¢6 thé bi x6a khi thdo cdp khéi Accu. Tuy nhién
lic ndy ma 41 dudc ghi vao trong EEPROM. K&t qué 1a khi khda dién bat
dén vi tri ACC hay ON dén bdo van sdng.

6.2.1.3.  Hoat dong ciia hé thong tii khi
Khi ¢6 va ddp manh tif phia trudc, hé thong tii khi ph4t hién sy gidm tdc
va kich né bo thdi tii khi. Sau @6 phan ng héa hoc trong bo thdi khi ngay
lap titc dién diy tdi bing khi nito khong doc d€ gidm nhe chuyén dong vé
phia truéc cua hanh khéach .
Piéu nay gilip bido vé dau va mit khong bi dip vao vanh tay 14i hay bang
taplo. Khi tii khi xep xudng, né ti€p tuc hap thu ning luong. Toan bd qua
trinh cing phong, bdo vé&, xep xudng dién ra trong vong mot gidy.

P T : ; - " ‘
P, %: = e b
i

)

B4t dau nd Kat thic nd Khi bao vé K&t thac dam xe %

Hinh 6.20: Qud trinh hoat dong ctia tii khi
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Khi nao tii khi sé né va khong né

- Tui khi sé no:

Tudi khi dugc thi€t k& d€ kich hoat trong trudng hgp c6 va cham manh tir
phia truéc xay ra trong vung gach chéo gitta cdc mii tén nhu hinh vé. Tui
khi s& phdt nd néu mifc d6 nghiém trong clia va dap 16n hon mdt mitc dinh
trudc, tuong ¥ng v6i mot ci ddm thing vio mdt vat cdn cd dinh khong dich
chuyén hay bi€n dang & t6c d6 20-30km/h. N&u mitc dd nghiém trong chua
dé&n mic d6 nay, tdi khi c6 thé khong nd.

/1
<

1

Hinh 6.21: M6 td ving va cham tii khi sé nd

Tuy nhién, tdc d6 gidi han nay s& cao hon nhiéu néu xe dim vao mot vat
c6 thé chuyén dong hay bién dang dudi tic dung clia va dip nhu xe dang
dd hay cot bién bdo, hay khi né bi d@m chdm 1én hay chii ddu vio mdt vat
khdc nhu san xe tdi. C6 th€ v6i mot mitc d6 nghiém trong clia tai nan gin
bing v6i mitc dd phdt hién ctia cdm bién tdi khi chi 1am cho mdt trong hai
tdi khi clia xe phdt nd.

- Tiii khi sé khéng né':

Tii khi dugc thi€t k& s& khong né néu xe bi dim tir phia sau, hay bé sudn,
khi né bi 1at, dAm t¥ phia truSc véi toc do thap.
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Dam tu phia trudc véi téc do thap

Hinh 6.22: M6 td viing va cham tiii khi sé khong no
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6.2.2.  Tii khi loai SRS diéu khién béang co khi (M)

6.2.2.1. Sodo bo'tri cdc chi tiét va chiic ndang:

Tai khi

Buldng nha khoa cam bign

B9 thdi khi

Cam bién tti khi

Hinh 6.23: So d6 bo'tri cdc chi tiét

http://www.hcmute.edu.vn

B6 phin Chdc ning

C4m bién tdi . VN
Phédt hi€n muc do giam tdc khi bi dam tu phia trudce

khi
Bo thdi khi Ngay 14p tifc tao ra khi nitd d€ bom cing tii khi
Cing phong ngay 1ap tirc bing khi nito tir b thdi khi
Tui va khi tdi khi cing phongkhi that ra khdi 16 phia sau

tui, do d6 giam luc va dap cho l4i xe.

6.2.2.2. Cdutao va hoat dong

Cam bié&n tdi khi

a.
Cdu tao:
C4m bién dugc dit bén trong bo thdi khi bao gdm mot vat ning(vién bi)
dé phat hién lyc gidm tdc, mot kim hod d€ kich ngdi nd... Mic du két cau
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thay d6i tuy theo ki€u xe nhung toan bd cum cdm bi€n dugc bao kin an
toan. Ngoai ra, mot thiét bi an toan ciing dugc lip dit d€ ngin khong cho
hé thong tii khi kich nd khi thio mit vanh tay 14i.

Truc kim hoa /

A —'("ﬁ‘r X

i

v

AT

L& xo kim hoa ; T <
/N

L& %o chot ty / : B
Kim'hoad cpeity e khoa

Khéi IU9NG 16im hoa

I N

Can khoa, LO Xo xo@n

Ld xo ham

Hinh 6.24: Céu tao cdm bién tii khi loai M
Hoat dong:

Kim hod dudgc cai vao truc kim hoa hay vat ning qua dia cam, do d6 ngin
khong cho kim hod phéng ra. Khi lyc gidm t6c do xe bi dAm tr phia trudc
16n hon mot gid tri xdc dinh, chuyén dong cla vat ning thing lyc 10 xo
chot ty hay 10 xo xodn. K&t qua 1a kim hod dugc nha ra khéi truc kim hod
hay dia cam. Kim hod sau d6 phéng ra biang lyc 10 xo kim hoa hay 10 xo
xoin dé kich nd ngoi nd.
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Truc kim hoa

_ Kim hda
|
=
i <
i S
Lo xo kim hoa ',n ]
-l\\ /’ NgC)I n('f)
Lo xo chot ty m )
4— Giam téc
Khéi luong Lo x0 x0&n
/ Ngoi né

Hinh 6.25: Sodo hoat dong ciia cam bién tii khi loai M
b.  Thié&t bi an toan

Mic du cd'u tao thay d6i tuy theo ki€u xe, cAn khod bén trong kiéu xe 1am
ngiing chuyén dong ciia vat ning khi buldng nha khod cdm bién dudc ndi
16ng hay can nh4 khod cdm bién bi kéo ra.

Do d6, vat ning khong thé di chuyén thadm chi khi c6 lvc gidm t6c manh
tdc dung 1€n, vi vdy khong cho kich hoat tui khi.

Sau khi lip mit vanh tay 1di , can kho4 bén trong cdm bién tii khi dugc trd
vé vi tri ban diu clia n6 bing cdch vin chit buldng nhi khod cdm bién hay
d4y can vao vi tri ban ddu cla né. Do d6, vat ning dugc ty do chuyén
dong khi can thiét.
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Truc kim hoa
! hoa ~

L& xo hgi —
s Truc hdm —

Hinh 6.26:Cdu tao cua thiét bi an toan
c. B phan thdi khi:
Cdu tao:

B6 phan thdi khi bao gdm ngdi nd, chat nady mdi, chit tao khi ... Chit tao
khi tao ra khi nitd d€ thdi tii khi khi xe bi dim manh tif phia truéc. Phan
bén trong cia bo thdi khi dudc bao kin hoan toan va kin khi. Tdi khi dugc
lam biing nyldng c6 phii cao su bén trong. N6 c6 hai 156 & phia sau dé€ xa
khi nito vao khi quyén sau khi cing phong 1én.

Cam bién tii khi

B thdi khi

Hinh 6.27: Cdu tao bo phdn thoi khi
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Hoat dong:

C4m bié&n tdi khi bi kich hoat bdi su gidm tdc do xe bi dim ti¥ phia trudc,
va kich n6 ngodi n6 trong bo thdi khi. Ngon Ita lan truyén ngay tifc khic
dé&n chi't chdy mdi va chat tao khi, chi't tao khi sinh ra mot Iugng 16n khi
nitd. Tdi khi s& ph4d v& phin mdng cda vanh tay 14i khi n6 phdng Ién &
trudc mit ngudi 14i xe d€ 1am gidm nguy cd ddu va mit clia ngudi 14i xe
dap thing vao vanh tay l4i.

2én tai khi

_.Chat chdy mdi

o ,--"_-’
CAm bign i khi ﬂﬂ :

T Chat tao khi

©&n tdi khi

«Ngon iita lan truyén
«=Ddng khi ni to

Hinh 6.28:Mb td hoat dong cia by thoi khi va tii khi

6.2.3. C&u tao va hoat dong cia cic phan ti hé thong diéu khién
diay an toan

A oA o A - . ~ A
a. Cocaudiéu khién cing dai khan cap

Mic dii co ciu cing dai khan cidp khdc nhau tuy theo nha sin xuat, pittdng
hay roto diéu hoat dong bing mdt lugng 16n luong khi tao ra bdi bo tao
khi, n6 1am cho day dai bi cudn vao mot lugng nhat dinh.

Bo cing dai khan cdp chi hoat dong mot IAn.

Trong trudng hdp loai 1, do truc bi khod bdi trong va cdp sau khi bd cing
dai khan c4p hoat dong, day dai khong thé kéo ra hay cudn vao dudc.
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Loail . . )
: Pai an toan  Pai an toan

Truc Truc

Pai an toan

Cap

Piston

Kich hoat
Binh thuong

Hinh 6.29: Cdu tao co cdu diéu khién cang dai khdn cép loai 1

Trong trudng hdp loai 2, khép khod c6 thé tich ra khdi banh ring sau khi
bd cing dai khin cip hoat dong. N&u chiing tdch nhau ra khdi diy dai c6
thé cuén vao hay thio ra.

Loai 2

Khép banh rang

s

Khod  Chst tao khi Cita thodt

Binh thuong Kich hoat

Hinh 6.30: Cdu tao co cdu diéu khién cing dai khédn cép loai 2.
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b. B tao khiloai E
Bo tao khi bao gdm mdt ngdi nd (diy téc va chat chdy mdi) va chit tao
khi dit trong vé bing kim loai. khi cAm bié&n tdi khi bat, dong dién dugc
cAp dién tdi s¢ day téc trong ngdi nd, kich nd chit chdy mdi.
Ngay lap tic sau d6, lita dugc truyén dén chat tao khi trong thdi gian cuc
ngin tao ra 4p suit cao.
Ngoi nd
Cha't tao khi Ch4't chdy héi
* .0\. e * o .' 9
. . . . I I
e o ¢ L] -. . ¢ QE( 6
e .-, .- Iﬁ@
Vo
Hinh 6.31: Cdu tao bo tao khi loai E
Chi ¥:
Ngoi nd bi kich nd thAm chi khi c6 dong y&u. Do d6 rat nguy hi€m, khong
bao gid do dién trd ngodi nd bing von/om k& ...
c. B tao khi c6 cam bién loai M
Mic di k&t cAu bd clia cdm bién cing dai thay ddi tuy theo ki€u xe, ciu
tao giong gidong nhu cAm bién tdi khi loai M. N6 bao gdbm mot vat ning dé
phdt hién lyc gidm tdc va mot kim hod d€ kich nd ngoi no...
Diéu kién d€ kich hoat bo cing dai khan cip ciing giong nhu hé thong tii
khi.
Kim hod thudng xuyén dn khdép vdi truc kim hod hay cin khod, do dé né
ngin khdng cho kim hoa phéng ra.
Khi lyc gidm toc sinh ra do xe bi dim tir phia tru6c vudt qua mic qui dinh,
chuyén dong clia vit ning thing luc 10 xo chdt ty. K&t qud 14, chot kim
hod nhdy ra khdi truc kim hod hay cin kho4, sau d6 né dudc phéng ra tir
Iurc ctia 10 xo kim hod dé kich nd ngoi nd.
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LO xo chot ty Kh&i quan tinh

Chat tao khi

Truc quan tinh

| L

Ngoi né Kim hoa L xo kim hoa

Kim hsa jl) Lo xo kim hoa

 f _|

Chattackhi | - i WA
Ngoi né ' a

Lo xo chot ty

T
F

N n” N e .\'\'\.
Céan chot cai \ =

) || Khai quan tinh

d. Thiét bi an toan

Pé€ ngin chin bo cing dai phat nd bat ngd khi thdo dai an toan hay khi
van chuyén bd cing dai khin cip, né dugc trang bi mot thi€t bi an toin
dé ngirng hoat dong cla cdm bién.
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CHUGNG 7: BIEU KHIEN CHAY TU BONG BANG
BIEN TU - CRUISE CONTROL SYSTEM (CCS)

7.1. KHAI QUAT VE HE THONG CHAY TU PONG

7.1.1.  Vai tro cia hé thdng diéu khién chay ty dong

Hé thong diéu khién chay ty dong (CCS) duy tri xe chay tai mot tdc dd do
14i xe dit truSc bing cdch diéu chinh ty dong goc md buém ga, do d6
ngudi 14i khong cAn phai giit chan ga. Hé thong CCS dic biét c6 ich khi 14i
xe lién tuc khong nghi trong nhiéu gid trén dudng cao tdc hay dudng
xuyén qudc gia ving ngudi, do ngudi 14i c6 thé tha chin ga dap ga va xe
s& chay & mot tdc d6 khong d6i cho du 12 1én hay xudng déc. Nhs c6 CCS
nhitng chuyén hanh trinh dai sé it gdy mét méi hon. Hé théng CCS dudc
4p dung nhiéu trén nhitng 6t6 My hon nhitng 6t6 Chau Au, bdi vi nhitng
con dudng & My rong 16n hon va néi chung thing hon.

V6i sy phat tri€n khong ngling cia giao thong, hé théng CCS dang trd
thanh hitu ich hon, nhitng 6t6 d6i mdi tuong lai s€ dudc trang bi CCS, n6
s€ cho phép 6t6 ctia ban di theo 6t6 phia trudc nd trong mot doan xe nhs
lién tuc diéu chinh ting toc hoic gidm tdc d€ bdo ddm mdt khodng cich
an toan. Trong mot vai trudng hop, hé thdng CCS c6 thé gép phan gidm
suat tiéu hao nhién liéu bing cdch han ch& do 1éch clia buém ga.

7.1.2.  Thanh phan cia CCS
Mot hé thong CCS bao gdm hé thdng dong md buém ga va mot hé thong
diéu khién k¥ thuat s& nhiim duy tri mot tdc d6 6t6 khong ddi trong nhitng
diéu kién dudng s4 khdc nhau. Thé hé k& ti€p cda hé thong CCS dién ti
c6 thé s& ti€p tuc st dung mot mddun riéng 18, tuong ty nhu hé thong
dang st dung hién nay, nhung dugc chia sé dir liéu tr dong cd, hé thong
phanh chéng him citng ABS, va hé thdng diéu khién hop s6. Hé thong
CCS trong tuong lai c6 thé bao gdm cidc cdm bién rada dé€ ddnh gid mifc
dod ti€p cin v6i cidc xe khdc va diéu chinh t6c d6 nhim duy tri mot
khodng cdch khong d6i tuy nhién gid thanh cAn phdi gidm manh méi c6

thé tng dung rong réi.
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B didu
khién dién tJ

Can
diéu

| ‘ Cong tac

_. ‘f thang va
‘Ca

A P ly h
Z ~ e y hodp
: m bién tdc do &td
=
® Than van solenoid

® B trg luc chan khong
® Binh chua chan khbng

Day cap

Hinh 7.1 So do bé'tri chung ciia hé théng CCS trén 6td
7.1.3.  Cdch st dung hé thong CCS

Hoat dong ctia hé thong CCS dudc diéu khi€n bdi cong tic chinh, cdc cong
tic diéu khién, ban dap ga va ban dap phanh. Thiét k€& ciia cong tic diéu
khién khic nhau tily theo kién xe. Hoat dong cia cong tic di€u khi€n CCS
dugc thi€t k& cho xe TOYOTA CRESSIDA nhu sau:

Cong tic chinh va cong tic diéu khién trén mdi loai xe khdc nhau. Chiing
c6 thé khdc nhau cd vé thi€t k& 1an vi tri 1dp rdp nhung vé co ban thi
nguyén ly hoat dong giéng nhu trén xe TOYOTA CRESSIDA.

, ya 2, - A g oA oA
Céc mit chic ning cia cong tac dieu khién

- ON-OFF: Cong tic chinh
- SET/COAST: bit toc do

- Phuc hdi (RESUME): Khi hé thdng CCS dang hoat dong, néu né
bi tam ngit do ban dap phanh, niit RESUME ra 1énh cho CCS diéu
khién 6t6 chay trd lai tdc @6 trudc d6 da cai dit.

- Ting t6¢c (SET/ACCEL hay ACC)
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- Hiiy b3 (CANCEL)
- Viéc 4n va giit nit COAST sé& 1am 6t6 dé gidm toc.
7.1.3.1. Ddt toc do CCS:
- A,n va nhd cong tic chinh, dén bdo sé sdng lén.
- Pap chan ga d€ dat dugc tdc @6 mong mudn (40-200 Km/h)

- An cin diéu khién CCS xudng va nha né ra, thao tic niy sé& bat
cong tic SET/COAST, t6c dd xe tai thdi diém nhd cin dudc luu
trong bd nhé va CCS dugc dit tai toc dd nay.

7.1.3.2. Tang toc hodc giam téc bang diéu khién CCS
Tang toc

- Nhéc cong tic diéu khién Ién, bat RES/ACC cho dé&n khi dat tdc
dd mong muon.

- Nh3 cong tic diéu khién khi di dat dudc toc dd mong mudn
Gidm toc:

- An cong tic diéu khién 1én, bat RES/ACC cho dén khi dat téc do
mong mudn.

- Nh3 cong tic diéu khién khi di dat dudc toc dd mong mudn

7.1.3.3. Hiiy chiic nang diéu khién chay tu dong:
Diéu khién chay ty dong s& hiy theo cic trudng hdp sau:
1. Can diéu khién dugc kéo vé phid 14i xe (d€n CANCEL).

2. Pap ban dap phanh.

3. Pap ban dap ly hop (xe hdp so tay).

4. Chuyén s6 d&n vi tri N (xe hop so tu dong).

5. Kéo nhe can phanh tay 1&én (chi 4p dung v6i mot s xe).
6. Toc do xe gidm xudng thap hon 40Km/h.

7. Toc dd xe gidm xudng thap hon 16Km/h so véi téc do dit trudc.
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7.1.3.4. Phuc hoi lai téc do ddt trudc:

Bat cong tic RESUME/ACCEL sé& phuc héi lai toc do dit trudc néu né
tam thdi bi hdy b nhu cdc trudng hgp 1 — 2 — 3 — 4 - 5 trong khi tdc do xe
khong gidm xudng du6i 40Km/h. Khi tit cong tic chinh va cdc trudng hgp
6 — 7 thi CCS sé& hiy vinh vién tdc do dit truSc. Néu 14i xe mudn phuc hdi
hoat dong CCS thi phdi dit lai t6c do trong bd nhd bing cdch bat cong tic
chinh va 1ip lai thao tdc dit tdc dd nhu mo ta & trén.

7.2. CAC YEU CAU VE TINHNANG CUA CCS

Céc dic tinh ciia mot hé thdng CCS 1y tudng bao gdm cic yéu td sau:

e Tinh ndng vé téc dj: Khodng diéu chinh t6c dd chénh léch so vé6i
tdc do thi€t dit trong khodng £ 0.5 ~1m/h.

e D¢ tin cdy: Mach dugc thi€t k€ d€ chdng lai sy vugt qua dién dp
titc thoi, ddo chiéu dién 4p, va sy tiéu phi ning lugng cla thi€t bi
dugc han ché€ & mic thap nhat.

o Cdc phién bdn ting dung khdc nhau: Bing cich thay d6i EEPROM
thdng qua mot seri dit liéu don gidn hay mang MUX, phan mém
CCS c6 thé dugc nang cip, va tdi uu héa cho cic ki€u xe cu thé.
Nhitng kh3 ning bi€n d6i nay thich &ng véi nhiéu ki€u cdm bién,
cdc bd trg Ivc va nhiéu pham vi téc do.

e Sy thich iing cia ngudi ldi: Thdi gian ddp ng clia hé thong CCS c6
thé dugc diéu chinh d€ phit hgp véi sé thich clia ngudi 14i trong
pham vi tinh ning cia xe.

Khia canh an toan:

Thi&t k&€ mot hé théng CCS can phdi tinh d€n mot s6 y&u t& vé an toan.
Vé co ban phuong phdp thi€t k€ nhim vao mach diéu khién budm ga
nhim ddm bdo cd ché x& 1y su c6 hoat dong ngay khi bo diéu khién vi
mach hay co cidu chdp hanh hu hdng. Mach dién tif an toan s& cit cdc bo
trg lyc diéu khi€n 1am cho céc tay don diéu khi€n buém ga mat tic dung
mot khi cong tic phanh hay cOng tic hanh trinh dugc kich hoat, v6i moi
tinh trang ctia bo ECU hay cdc mach ban din clia bo diéu khién (Véi gia
dinh k€&t ciu co khi clia bd chap hanh & trong tinh trang tot).

Cédc van dé€ khdc lién quan dén an toan bao gdom cdc chuong trinh do tim
tinh trang van hanh khéng binh thudng va ghi lai cidc dit li€u nay vao bd
nhé @€ phuc vu cho cong viéc chin dodn hu hdng sau nay. Tinh trang hoat
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dong khong binh thudng, ching han nhu tdc d6 xe khong 6n dinh hay tin
hiéu diéu khi€n bi ngit quing. Cong viéc kiém tra c6é thé dudc ti€n hanh
trong thdi ky chay xe 1dn dau va trong bat ky thdi di€m nao Lic xe dang
hoat ddong dé xdc dinh mitc @6 hoan chinh ctia hé thong diéu khién, tinh
trang hoat dong dugc thé hién qua cdc man hinh chi thi cho ngudi 14i. Tinh
trang hu hdng nghiém trong nhat 1a sy ting toc khong ki€m sodt dudgc.
Theo ddi lién tuc tinh trang ctia bd ECU va cédc bo phan chd yé&u khéc sé
gitip han ch€ kha ning hu hdng nay.

7.3. HOAT PONG CUA CCS

Hé thong CCS bao gdbm: Cam bién tdc dd xe, cdc cong tic, bd chdp hanh
va bd vi xt Iy (bd CCS ECU diéu khién chay tv dong). Bo diéu khién sé&
nhan tin hiéu tir cong tic diéu khi€n chinh, bo cdm bién toc dd va cong tic
thing. N&u hé thdng dang st dung bo cdm bién vi tri cum trd luc hodc vi
tri cdnh buém ga, tin hiéu cla né s& dugc gdi d&n bo diéu khi€n. Mot
mach dién dong hd sé thay ddi tin hiéu xung trén km thanh tin hiéu xung
trén gidy - Hz (bi€n ddi A/D). Mach tich hop bo kich thich va 16gic (IC)
dugc chia 1am 2 mach dién: mot mach s& luu trit tin s& dugc thiét dit,
mach khéc s&€ gidm sdt tin sd clia bd cdm bién tdc dd. Hai tin s6 nay sé
dudc so sdnh véi nhau bing bd diéu khi€n. N&u tim thay sy khdc nhau
gifta 2 tan s&, ECU g&i tin hiéu di€u khi€n d€n co ciu chdp hanh d€ diéu
chinh vi tri cdnh buém ga duy tri tdc d6 6t6 & gid tri thi€t dit.

C6 hai loai co cidu chap hanh: Loai din dong chan khong va loai motd
buéc, ngay nay chi yéu la dung loai chan khong, tuy nhién xu huéng
tuong lai sé& st dung nhiéu loai md to d€ di€u khién tdc d6 xe chinh xdc
hon.
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béng co

&

boéng co

Hinh 7.3: H¢ thong CCS dén dpng bang mé to budc

7.4. NGUYEN LY PIEU KHIEN

7.4.1. S d6 nguyén ly
Hé thong CCS hoat dong theo nguyén ly diéu khién hdi ti€p (Close-loop
control), s6 d0 nguyén 1y thé hién nhu sau:
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Tin hiéu Xt 1y tin Cd  ciu Cd  ciu Vi tri C4m bién
dat trudc hiéu vao dindong | |chap hanh| |budm ga “|t6c do xe

Hinh 7.4 So dé diéu khién CCS
Tin hiéu dau vao chinh y&u 1a tdc do theo y mudn clia ngudi 14i va toc do

thuc clia xe. C4c tin hiéu quan trong khdc 1a sy diéu chinh Faster-

accel/Slower-coast cia ngudi 14i, Resume, On/Off, cdng tic phanh, va tin

hiéu diéu khién dong cd. Tin hiéu dau ra chd y&u 1 tri s§ clia bd trd luc
diéu khi€n budm ga, d&n bio ON ctia CCS, nhitng chi bdo phuc vu bdo
dudng va nhitng thdng tin gti vé bd luu trit phuc vu chan doan hu hdng.

7.4.2.
So a6 khai:

Khoa dién

So d6 mach va s d6 khoi:

Cong tic chinh

Cam bién toc dd

Y

Cong tic di€u khién

\ 4

Cong tic phanh tay

Cong tic den phanh

\ 4

Cong tic ly hop

\ 4

Cong tic khéi dong trung gian

Giic kiém tra hay TDCL

Cong tic chan khong

\ 4

ECU dong co va ECT

ONG

0 UDA

A

ECU DIEU KHIEN CHAY T

BO CHAP HANH

Cong tic
dén phanh

A s
Van di€u khién

XL 2
vdll Ad

beén bao

ECU dong co va ECT

Van dién No.2 ECT

ECU O/D hay Relay

Van dién O/D (A/T)

Bom chin khong

Hinh 7.5 So dé hé thong CCS
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MAIN FL ALT FL AM1 FL

A qu

ben phanh

Cdu chi STOP

BO chap hanh
Van xa

Cong tic den phanh

Van B/khign

Van dign s6' 2(ECT)

=

ECU hay
rd le O/D

I

Van dién O/D(A/T)

)

)

Khoa dién
STT
(€]

§ ACC

ECU
diéu khién
chay
déng

C4u chi
GAUGE

Den bao phanh -

Cau chi
GAUGE

1

30

u
Cén? tac ?hanh tay

Cong téc ly hop

]

Cong tac khdi dong trung gian
ECU hay 9 s o
ro le O/D

May khdi dong

Cam bién toc do sd 1 Cong tac chan khong —

—  Cam bién toc do sd 2 Bom chan khong

- Gidc n6i chdn doan t6ng (TDCL)

L

Gidc ndi chdn doan tong

Hinh 7.6: So do mach dién hé thong CCS trén xe TOYOTA CRESSIDA

Tin hiéu ddu vao:
C4m bién tdc do 12 bd phan chinh y&u nhat cda hé thdng, bdi vi bd CCS
ECU do dat t6c d xe tir bd cdm bi€n td¢ dd trong pham vi 1/32 (m/h). Moi
diy cdp clia dong ho tdc do hay sy dao dong déu gy sai 1éch trong tinh

todn toc do. Sy sai 1éch trong tinh todn tdc dd c6 thé dugc gidm thi€u biing
chu ky do dat. Cim bién t6c dd din dong cho Microcontroller’s Timer
Input Capture Line hay Interrupt Line bén ngoai. B ECU sé tinh todn toc
dd xe tr tAn sd cla tin hiéu, bd cdm bi€n va tlf co s§ thdi gian bén trong
ECU. Tri s6 t6c do clia xe sé dudc cap nhat lién tuc va dugc luu trit trong
bd nhé RAM va dugc xt 1y bdi chudng trinh diéu khi€n t6c @6 co sd.
Thong thudng bd cdm bién téc dd 12 mdt may phdt xoay chiéu don gidn
dudc bo tri & hop s6 hay cdp truyén dong ddng hd tdc d6. M4y phat xoay
chiéu nay tao ra mot dién 4p xoay chi€u véi tan s ti & véi cdm bién toc

Tb¢ thing dién than xe & diéu khién ty djng trén Oté Trang 220

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

PGS.TS Pé Odn Diing

dd vong va toc do clia xe. CAm bi€n quang hoc tai dau ddng hd tdc do
ciing ¢ thé dudc sit dung. Thong thudng cdm bi€n toc dd tao ra mot sd
xung hay chu ky trén mdi Km. Clng véi viéc st dung phanh chong trugt
ABS ngay cang nhiéu, tri s6 cdm bi€n b sung c6 thé nhan dudc tir bd cdm
bi€n toc dod dit tai bd ABS tai banh xe. Dif liéu vé tdc do tir hé thong ABS
c6 thé thu dudc thdong qua mang MUX.

Tin hiéu diu vao clia hé thong CCS c6 thé 13 tir mdi cong tic do ngudi 14i
thi€t dit hodc nhiéu tin hiéu Analog khic dugc chuyén ddi thanh tin hiéu
dau vao dang Digital. Ngoai ra con cédc thong s6 khic ciing dugc tham
chi€u dé€n, d6 1a cdm bi&n vi tri budm ga, tinh trang clia ly hdp hay hé
thdng truyén lyc. C4c tin hiéu dau vao khic sit dung trong hé théng CCS
12 vi tri buém ga, hdp s, bod ly hdp, tinh trang bd A/C, chidn dodn bo chap
hanh, tinh trang dong cd... nhitng tin hiéu nay c6 thé 14y tir mang dif liéu
MUX.

7.4.3. Thuat toan diéu khi€n chay tu dong
Chuong trinh diéu khi€n chay tr dong dugc thiét 14p dua vao ly thuyét

diéu khié€n md “ Fuzzy Control”, ngudi ta c6 thé thiét k& thanh cong mot
hé thong diéu khién tv dong cho nhitng d6i tuong c6 qud nhiu thdng s6
diu vao tic dong ma theo ly thuyét diéu khién ty dong cd dién trudc day
khé 1ong gidi quyét ndi. Tin hiéu diu ra rit dn dinh du cho tin hiéu dau
vao c6 thé bi€n doi da dang.

Su vdn hanh ciia chuong trinh diéu khién:

Set speed
value + > Proportional
gain, Kp
Actuator - | Speed Sensor
- Control S
Intergral
™ Gain, KI

Actual Vehicle Speed Value

Hinh 7.7: Thudt todn diéu khién ga tu dong (PI Speed error control)
Bo vi xit 1y dugc 1ap trinh d€ do dat tdc dd xe va ghi lai mic do chay theo trén
clia xe va & va xu hudng cia n6 13 ting hay gidm. Phuong phdp PI tiéu chuin
tao ra tin hiéu dau ra P ti 1& v6i vdi su khdc biét gitta téc do xe da dugc cai dit
va tdc dod thuc clia xe (do sai 1éch) bdi mot tri s6 ti 1é Gain Block KP. Mot tin
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hiéu KI dugc tao ra va bi€n dong 1én xudng theo mot ti 1& phu thudc vao do sai
1&ch clia tin hiéu. C4c gid tri thu nhan KI va KP dugc chon d€ tao ra phin tng
nhanh, nhung v6i mot mitc d6 khong dn dinh nhé. Hé thdng PI cong vio mic
dd sai léch, vi vay, néu tdc dd dudi mifc tdc do cai dit nhu trong trudng hop xe
1én doc trong thdi gian dai, tin hiéu sai 1éch sé& bit diu gia ting manh d€ bu
trir. Trong diéu kién chay xe trén dudng bing phing, tri s& block KI c6 xu
huéng ti€n v€ 0 vi it c6 sy sai 1éch theo thdi gian. Trong lugng xe, tinh ning
dong cd, strc cdn lin, cdc y€u t6 nay sé xac dinh bing s6 PI. Tém lai, phuong
phéap PI cho phép hé thdng phin tng nhanh trong trudng hgp leo doc dot ngodt
hay chay xu6ng doc.

Kiém sodt tin hi¢u ddu ra:
Khi tin hiéu sai dugc xi 1y, mot tin hiéu dwa d&€n bd chiap hanh dugc tao ra dé
md 16n budm ga, gilt & vi tri ¢d dinh hay gidm bét budm ga. B trg luc dudc
cAp nhit véi dic tinh co khi clia bd trd luc, c6 thé d&n vai phan ngan cla gidy.
Tin hiéu sai léch c6 thé dudc x 1y nhanh hon, vi vay, tao ra thdi gian cho vai
gid tri trung binh ctia cdm bién toc do xe.
Piéu khién buém ga c6 thé 1a loai trd lyc chin khong truyén thdng hay motd
budc. O loai tr¢ luwc chan khong, chin khong tdc dong vao bo chdp hanh dugc
x4 ra theo qui trinh x¥ 1y sy c6 bAt cif khi nao hé thong phanh tic dong v6i muc
dich bd sung cho qud trinh d6ng cudn solenoid diéu khi€n bd chap hanh. Bo trg
luc kiéu moto dién doi hdi sy truyén dong dién t phitc tap hon va mdt vai co
cau xtt 1y sy ¢ cd khi dugc k&t ndi vao hé thong phanh.

7.5. CAC BO PHAN CHINH CUA CCS

7.5.1. Cam bién toc dé (Speed Sensor)

Bén cap dong hé téc do

{

Hinh 7.8: Cdam bién téc do loai cong tdc ludi ga

Tb¢ thing dién than xe & diéu khién ty djng trén Oté Trang 222

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

PGS.TS Pé Odn Diing

Chtc ning cia cdm bién tdc d6 xe 13 thong bdo toc dd hién thdi cho ECU diéu
khién chay ty dong. C4dm bié€n tdc dd xe chl y&u 1a loai cong tic ludi ga, loai
quang hoc (diod phat quang k&t hdp vdi mot transitor quang) va loai MRE (loai
phin tif dién trd tir). CAm bi€n nay 1dp trong dong hd téc dd hay hop s6. Khi t&
dd xe ting, cdp ddng hd tdc d6 xe quay nhanh hon, bat tic cong tic ludi ga hay
transitor nhanh hon, ngugc lai khi chay tdc do thap hon s& gidm tin sd clia tinh
hiéu tdc do.

a) Loai cong tic luGi ga: dugc ding vdi bing ddng hd loai kim, khi diy cong
td mét quay, nam chim ciing quay. Piéu nay bat va tit cong tic ludi ga 4 1an
trong mot vong quay. Toc do clia xe ty 1& v6i tin s6 clia xung dién 4p ra.

b) Loai quang hoc: dudc diing véi bang déng hd kiéu sd, né ciing dugc 1ip
trong dong hd tdc do.

Cap déng
ho toc do

Pia xé ranh

Transislor quang

Hinh 7.9: Cdam bién toc do loai quang
Cép dong hd tdc do lam cho dia x& rinh quay. Khi dia x& rinh quay, né ngit
tia sdng chi€u 1€ transitor quang t* diod phat quang (LED) lam cho transitor
quang phét sinh xung dién dp. Anh séng tir dén LED bi ngit 20 1dn khi cép
ddng hd téc do6 quay mdt vong do d6 tao 20 xung. S& lugng xung nay dudc
gidm xudng 4 xung trudc khi tin hiéu dudc géi d€n ECU diéu khién chay tu
dong,
Mot tin hiéu 20 xung trén modt vong quay cua truc roto do transitor quang va
dia xé& rinh tao ra dudc chuyén thanh tin hiéu 4 xung trén mot vong quay nhd
ECU ddng hd s6 va chuyén d&€n ECU chay tu dong.
¢). Loai MRE (phan ti dién tré tir)
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C4m bi&n nay dudc lip trén hop s6 hay hdp sd phu va dugc din dong bing
banh ring chi dong cda truc tht cAp. Cadm bién nay bao gdm mdt mach HIC
(mach tich hgp) gdn trong MRE (phan ti dién trd tir) va mdt vanh tir.

Nguyén Iy hoat dong ciia MRE:

Khi huéng ctia dong dién chay trong MRE song song vSi huéng cia dudng sic

tlr, dién tr§ sé trd nén 16n (va dong dién y€u), ngugc lai, khi huéng cia dong
dién va dudng sifc tif cit nhau, dién trd gidm dén mifc t8i thi€u (va dong dién
manh). Huéng cla dudng stc tir thay ddi do chuyén dong quay ctia nam cham
l1ip trén vanh tr, k€t qia 13 dién 4p ra cia MRE tt§ thanh dang séng xoay
chiéu.

B0 so sdnh trong cdm bi€n tdc dd chuyén dang séng xoay chiéu thanh tin hiéu
50, sau d6 n6 dudc ddo ngudgc bing transitor truéc khi d&€n ddong hé.

Tan s6 clia dang séng phu thudc vao s6 lugng cuc cda nam chadm 1ip trén vanh
tir. C6 2 loai vanh ti (thy theo ki€u xe): Loai c6 20 cuc tir va loai c6 4 cuc tir.
Loai ¢6 20 cyc tu tao ra dang song 20 chu ky (20 xung trong mdt vong quay
ctia vanh tir), con loai 4 cuc tao ra dang séng 4 chu ky.

Trong loai 20 cuc, tin sd cla tin hiéu s& dugc chuyén thanh 20 xung trong mdi
vong quay clia clia vanh tir thanh 4 xung bing mach chuyén d6i xung trong
ddng hd tdc d6 sau d6 né dugc giti dén ECU. Mach du ra cia cdm bién toc do
khdc nhau tuy theo ki€u xe. K&t qlia 12 tin hiéu phat ra ciing khdc nhau tiy
theo ki€u xe: c6 loai dién 4p ra va dién trd thay ddi. Mot s6 cdm bién tdc dd
khong di qua bdng déng hd ma gii truc ti€p d€n ECU.

7.5.2. B¢ diéukhién

Yéu cau ky thuat clia bd vi xit Iy (ECU): Bd ECU sit dung trong hé théng CCS
c6 yéu cau cao vé chifc ning. Bo ECU phdi bao gdm c4c yéu cau sau:

e Chuin thdi gian phai chinh xdc d€ do dat va tinh todn tc do.

e Tin hi€éu vao A/D

e Tin hi€¢u ra PWM

e Ghi nhdn thdi gian tin hi¢u vao

e Ghi nhdn va so sdnh thdi gian tin hi€u ra

e Cong dit liéu (cdng MUX)

e B0 phin ghi gid bén trong

e EPROM

e (CoOng nghé Low-Power CMOS
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7.5.3. Bé phian din dong (Actuator)
a) B0 din dong bing chian khong

Hinh 7.10: B6 ddn dong bang chdn khong
Van diéu khién:
B trd luc hoat dong biing chan khdong gdom mdt tAim mang hoat dong bing 10
X0 v6i van cung cdp, van nay dugc diéu khi€n bing solenoid. Khi hé thong
khong st dung dén, solenoid cta van diéu khién s& 1a thudng déng trong lic
do, solenoid van thong hdi s€ cho khi trdi di vao. Mang ctia bd trg luc va 10 xo
s& gidn ra vd géc m§ cdnh buém ga sé khong dugc diéu chinh. Viéc déng va
md nhitng van ndy trong khi hoat dong s€ duy tri dugc viéc thi€t 1ap téc do di
chuyén cda 6t6 trén dudng nhu mong mudn.
Van xd:
Dung d€ din dp suat khi quyén vio trong bd chdp hianh khi hé thong CCS bi
hily b3. Van x4 con déng vai trdo nhw mot van an toan néu van diéu khién bi cd
dinh tai vi tri cAp chan khong do hu hdng. N6 din 4p suat khi quyén tir van an
toan d€ déng budm ga, do vay c6 thé gidm dugc téc do xe. Van x4 nhu vay bdo
dam tinh an toan cao khi l4i xe.

T6é théng dié¢n than xe & diéu khién ty dgng trén Oté Trang 225

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM

http://www.hcmute.edu.vn

PGS.TS Pé Odn Diing

CONTROL MODULE

=

TOC DO OTO

T

§

CONTROL MODULE

TOC E)O OTO GIAM

|

Hinh 7.12: Ddu ddy cdp tit Actuator dén buém ga
SO dd gom: Bo trg luc diéu khi€n gdm c6 mang va céc solenoid diéu khién

chian khong.
A o d b N oA A e
H¢ s6 xung va diéu khi€én hé s6 xung:

ECU gdi mot dong ngit (tinh hiéu xung) d€n van diéu khi€n vdi tin sd khodng
20 Hz, biing cich thay d6i khodng thdi gian dong dién bat va tit (dudc goi 12
hé s6 xung) s& 1am tidng hay giam do chan khong trong bd chap hanh theo toc

do xe.

Khi dong dién bat trong khodng thdi gian dai (hé s6 xung cao) thi van chin
khong s& md trong thdi gian 1du hon, do chan khong ting trong bd chap hanh,
két qlia 1a buém ga md va toc do xe ting 1én.

T6c dd ting

ON

OFF

Khi dong dién tdt trong khodng thdi gian dai (hé s xung thap) thi van khi
quyén s& md trong khodng thdi gian 1au hon, do chan khong ting trong bd chap
hanh, k&t qlia 12 buém ga déng va tdc do xe gidm xudng.

Toc dd gidm

ON
OFF
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Su hoat dong ciia co cdu chdp hanh:
Khi xe hoat ddng & tdc d6 khong thay ddi, ting hay gidm toc van diéu khién va
van x4 trong bo chap hianh hoat dong @€ diéu khién t& d6 xe. Hoat dong va su

lién hé cia cdc van nay @ng véi ting diéu kién 14i xe dugc tdng két trong bang

sau:
SU PHOI HGP HOAT PONG CUA VAN PIEU KHIEN VA VAN XA
BO CHAP HANH
CONG VAN DIEU KHIEN VAN XA
Diéu kién TAC Dong di€n Dong di€n
CHINH | Van chan Van khi Van khi
khong quyén quyén
. . Tit Tit
1. CCS tat Tat Pong NT NE
. R Tat Tat
2. Chua dit toc do Bat Pong NT MG
e ) Piéu khién xung Bat
3. Battoedo Bat "Moo Pong | M6 <> Pong | Déng
4. Chay tai toc do vai fiat Diéu khi€n xung Bat
ché d6 CCS ' MG <> Bong | MG <> Béng Pong
5. Tidng tdc vdi cong Bat biéu khién xung Bat
tic diéu khién ' MG <> Dong | M3 <> Déng Pong
6,. Gié\m toc Yéi cong Bt Tét Tit
tac dieu khién ' béng Mé Mé
7; Tam thdi ting td¢ Bat Tit Tit
bang ban dap ga ' bong Mdé Md
8.’T6/c do xe cao hon Bt Diéu khién xung Bat
toc do dit trudce ' Md < Béng | M§ <> PBong Poéng
9. Té/c, do xe thap Bt Diéu khién xung Bat
hon tdc d6 dit trude ' Md <> Béng | M§ <> PBong Poéng
, A TAt Tat
10. Huy Bat Dong NT MG
11.Phuc hdi tdc do xe Diéu khién xung Bat
Ei?gﬂcong tdc dieu Bat 1 M6 <> Pong | M& <> Pong | Péng
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A A ~ A 2y ° 2z 7 2 DN R N 2
Sd do phoi hgp toc dd xe vii cdc trang thdi cua van di€u khi€n va van xa

. HUY  PHUC HOI
TOC
15]0)
XE

v

VAN

T AP

HEANT

VAN
XA

ON

OFF

v

b) B6 din dong bing motor:
Bo chap hanh gdm mdt md td, ly hgp tir va bién trd, thuc hién nhiém vu truyén
tdc dong diéu khién tir ECU dén buém ga tuong ty nhu bd din dong biing chin

khong.
Y- —-
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