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) Cudn sdch
“0 TO THE HE MGI - PHUN XANG DIEN TU EFI”
do Nguyé&n Oanh bién soan

Pi duge Cuc ban quyén tac gid thugc Bo Vin héa-
Théng tin cip gidy chiing nhin bin quyén. S6 N.1568
VH/BQ tai Ha N§i ngdy 15 thidng 10 ndm 1997.
Tuyét d6i khong duge sao chép, in lai, trich din timg |
chuong, tirg phin hay toan cudn sdch néu khong cé
vin bdn ddng ¥ chinh thite cda tdc gid.




LOI NOI PAU
*

gay nay nhiéu 6 16 thé h¢ mdi dugc s dung phd bién tai thi trudng

Vigt Nam. Phdn lén s6 dong co ciéa doi 6 16 ndy duge kiém sodt va
diéu khién bdng dién 1. K5 thudt hién dai tao ra nhidu didu méi déi véi
m{t 58 cong nhdn sita chita 6 16 cia ching ta, nhdt la cong tdc kiém tra
xi Iy hdng hdc thuc hé thong phun xdng dién 1.

Vi long mong mudn déng gép mdt phdn nhé hiéu biét ciia minh
nhdm cdp nhdt hba kién thiic cho hoc sinh, sinh vién va céng nhén chuyén
nganh 6 16, nay ching 16i hdn hanh gidi thigu ban doc 1@p gido trinh:

0 TO THE HE MGI - PHUN XANG DIEN TU EFI

Dé bién sogn 1dp gido trinh ndy, ching 16i da ddu tu khd nhidu
thoi gian nghién ciu 1di ligu nudc ngodi va tiép c@n thuc t& vdi 6 16
trang bj h¢ théng phun xdng dign tit. Nhdn tign, ching 16i xin cdm on co
quan phdt trién thé gici DSE 1gi thanh phé Mannheim Céng hoa lién
bang Duc, trong chuong trinh hdu dao tao, dd thuimg xuyén cung cdp cho
ching 161 1i ligu quy vé k3 thudt ché tao 6 16 hign dai.

Nhdm giip djc gid sau khi doc qua 1dp gido trinh ndy, ¢6 thé
minh kiém tra va xit Iy cdc hdng héc cia hé thong phun xdng dién 1,
chiing t6i danh chuong 5 A€ hudng din phutong phdp kiém tra, quy trinh
tim ki€m hdng héc va cdc théng s6 ky thudt cdn thiét cita 6 16 Toyota.
Chuong 6 gidi thigu cdch truy xudt  va gidi md code hdng hdc cita
m@t s& 6 16 théng dung.

Tron chuong 4 la ndi dung chi tiét vé h@ théng phun xdng co khi —
thiy luc K-Jetronic, vi ddy la h¢ théng phun xdng co bdn cia cde hé
thong phun xdng dign 1 hign dai ngay nay.

Trong cong tdc bién soan tai ligu khoa hoc k¥ thudt, vin dé trg
ngai ddng k€ la danh 1t k¥ thudt chuyén nganh. Nhim dé phong truing
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hap phién dich danh tix chuyén mén khéng dugc chudn, cing nhu dé giip
déc gid dé tra citu khi cdn, chiing t6i ghi chii thém nhidu danh tir géc
tiéng Anh trong 1@p gido trinh nay.

Tép séch “O TO THE HE MGI - PHUN XANG PIEN TU EFI”»
dugc bién soan nhdm phuc vu cdc doi twgng ban doc sau day:

- Hoc sinh, sinh vién, thg chuyén nganh co khi 6 16.

- Cdc vi chil nhdn qudn Iy cdc garage 6 16.

- Quy vi dang st dung 6 16 doi mdoi.

DE c@p nhdt hda cdc tién bd ky thudt ciia hi théng phun xdng dién
1k va ddp ung yéu cdu ciia dpc gid dang hanh nghé sita chita 6 16, Idn in

thir bon nay chiing t6i dd sita chita va b8 sung ndi dung nhu sau:

- Cdt b6t cdc néi dung khdng cdn thiét,

- Thém vao nhiéu ni dung mdi.

- Phuong phdp 18y ¢t sita chida (retrieving codes) va gidi ma cdc
cdt sita chida ciamdt s& 6 16 thong dung nhu: BMW, NISSAN, HYUNDAI
LEXUS, MAZDA, MERCEDES, TOYOTA...

‘ Vi chi phi in dn tdng, néi dung sdch ¢ thém trang nén gid bdn cé
nhich lén, kinh mong djc gid thong cdm chdp nhin.

Chiing t6i udc mong tdp gido trinh nay sé la mft vién gach bé nhé
trong nén mdng to lén ciia su nghiép céng nghigp héa va hign dai hda
ddt nudc.

Cdm on moi ¥ kién déng gop xdy dung
cida quy ban doc va cia quy bdc dan anh vé néi dung tdp sdch nay.

Néu cén xin lién hé:

NGUYEN OANH

Cd s& day nghé mdy ndé An Phu

46 Trin Ngoc Dién - P. Thio Dién, Q.2, TP.HCM
DT : 08.7444840 - DTDD : 0958880638

Téc gid
NGUYEN OANH



CHUONG 1

YEU CAU VE TY LE XANG -
KHONG KHi CUA KHi HON HOP

I. Yéu ciu cida ty ¢ xiing - khéng khi
II. TY 1& khi hén hop I¥ tudng
HI. Hé s8 dv khong khi
IV. Khuy&t di€m cia bd ché& hoa khi |
V. Khii ni¢m vé h¢ théng phun xang dién ti EFI

LYEU CAU CUA TY LE XANG - KHONG KHIi

Hé thong nhién liéu trén ddng co xidng ¢6 chifc ning 1am thay
d6i ty 1€ xdng — kh6ng khi d€ ¢6 duge khi hén hgp t8i vu cho moi ché
dd 1am viéc khdc nhau cia déng cd. Théng thudng mét gram xing
hda 14n vdi 15 gram khdng khi, ta ¢6 ty 1& 1/15. Khi hdn hgp véi ty 1é
1713 goi la gidu xdng, va 1/17 goi 12 nghéo xang (1/17<1/15<1/13).

Hinh 1 cho thdy dudng bi€u dién ty 1€ khi hdn hop cung ¢ip cho
dong co trong nhi€u ché& @6 1am viéc khdc nhau. Liic khdi déng trdi
lanh ty 1€ khi hdn hgp 14 1/9. Trong ch€ d6 chay ¢dm chirng 1/12, &
vin t8c trung binh khi hdn hogp nghéo xing hon, vio khodng 1/15.
Lic l4i xe tdng t6c, ty 1€ khi hdn hgp duge thé hién bing cic dudng
cong ddt quiang khi m3 16n t6i da budm ga, khi hén hgp ciing dudc
thém xing.

Viéc thay d6i ty 1& khi hdn hgp nhiim myc dich luén luén nap dd
nhi€n li¢u vao xy lanh thich &ng v8i mei ché d6 hoat déng kh4c nhau cia
6 t6. Vi du lic khdi dong trdi lanh, hay lic d6ng co dang ngudi phai cin
d&€n mt ty 1& khi hdn hop rdt gidu xidng. Bdi vi lic ndy chi ¢6 mot phin
nhd xidng bdc hai, do 46 phai can nhiéu xing d& xy lanh nhin dd lugng
nhién liéu can thiét.
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Hinh 1: Budng bi€u dién thanh phdn 1y 16 khi hén hgp cung cép
cho déng ca & nhigu ché dé 13i khdc nhau.

II. TY LE KHI HON HQP LY TUGNG
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Hinh 2: Ngudng cifa ty 18 x3ng - khéng khi cdn phdi duy tri
nhdm giup b§ xic tdc hba khir ba chitc ndng hoat déng 151,
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Ty 1& khi hdn
hgp 1y twdng 1/14,7
duge gidi thidu rén dd
thi 8 hinh 2. Goi la ly
tudng bdi vi lugng oxy
trong khi hdn hgp nay
hoan toan thich ing
vdi lugng
Hydrocacbon trong
xdng gitip cho qud
trinh chiy ciia khi hdn
hdp dugc hoan chinh
nhit. S& x4y ra tinh
trang nhiéu xang ddi
vdi ty 18 1/14, (du
xdng) cing nhu qua
du thira oxy d&i véi
ty 1& khi hén hgp
1/16 (thi€u xang).



Nhim gidm tinh trang & nhiém méi trudng, 6 t& thé hé mdi dugc
trang bi biu xiic tdc héa khi (catalytic converter). P& b6 nay c6 thé hoat
ddng higu qud ddi hdi phdi duy tri ty 18 khi hdn hop & mic ty 18 1y widng
1/14,7. Hinh 3 va 4 gidi thiéu vi tri {p d4t bd xtc tdc héa khif trén 6 16.
Hinh 5 gidi thiéu k&t cdu cla bd xiic tic héa khit.

Hinh 3: B¢ xuc tac hda khi iam gidm lugng hai ddce trong khi thai 616;

1. B6 xtc tac héa khit: 2. Ong thodt: 3. Ong gép hoi thoét;
4. BAu gidm thanh; 5. Buéi 8ng thodét.

1 RIGHT EXHAUST
MANIFOLD CATALYTIC CONVERTER
2

REAR
INTERMEDIATE

LEFT
10 ExHausY

EXHAUST

MANIFOLD PIPE 7 TAL P
CROSSOVER
PIPE 8 RESONATOR

FRONT 4

INTERMEDIATE PLPE

Hinh 4: Xe 66 Oldsmobile, déng co V - 8 frang bi 8ng khi thdi loai don va
bé xuc tac hoa khii:

1,10 5ng gop thoat; 2. BS xuc téc héa khit; 3, 4. Binh gidm thanh; 5,6, 7, 8, 9.
Ong thoat



Hinh 5: B$ xuc téc héa khi lam gidm lugng hoi déc CO, HC va NOx trong
khi thai 616:

1.

Vdt liu su dugc phd chdt xidc tdc hda khd;

2. Lép dém lam béng s¢i kim loai; 3. V.

\

IIL. HE SO DU KHONG KHi
Dé€ chi rd mic d6 sai biét giira ty 1¢ xdng — khdng khi cung cdp thuc

t&€ cho ddng cd so v4i ty 1€ hdn hgp 1y tudng (1/14,7), ngudi ta chon hé s6
du A (lamda).

Cong suat P

Suat tiéu hao nhién liéu b,

Lugng khéng khi nap
* Lugng khong khi yéu cdu Iy tudng

Hinh 6 gidi thiéu d6 thi vé

dnh hudng cla hé sd du khéng
khi A d6i v6i cong suit P va
P > cong suﬁlt‘?tlé’u hao n,hién lieub,.
\ Ta tim hi€u dnh hudng nay nhu
sau:
N X
\ be A=1
»-—/
a b ,
> > Hinh 6: Anh hudng ciia hé s6 du khéng
khi )\ d6i vdi céng suét déng co P va
déi vdi suét tiéu hao nhién liéu b,
0.8 1.0 1.2 a/ Gidu xdng - thi€u khéng khi:
Hé s6 du khéng khi A b/ Nghéo xang - du khéng khi



Lugng khdng khi nap bing lugng khdng khi yéu ciu 1y wdng.
A<l

Thi€u khong khi nap, hay khi hdn hop giau xiing. Cong suit dong
cd ting, A trong khodng 0,85 - 0,95,

A>1
Du khéng khi nap, hay khi hén hdp ngheo x#ing. A trong khodng
1,05 - 1,3. Cong sudt dong cd gidm, ddng thdi suit tiéu hao nhién lidu
cling gidm.
A>1,3
Hén hgp qué nghéo xiing, khdng thé ti€p e chdy duge.,
A=0,95-0,85

Hn hop chdy t6t phdt huy cong suit t6i da cho dong cd. Lugng
khong khi thi€u so véi 1y twdng khodng 5 - 15%.

A=1,1-12
Sudt tiéu hao nhién liéu bé 18i da. Du khdng khi khodng 20%.
Azx1,0

Hé s6 du khong khi nay s& cho ty 1& khi hdn hop 1y tudng va cho
phép dong ¢d vin hanh 8n dinh & ch& db chay cAm ching (ralingti)

A=0,85-0,75

Thi€u khodng 15 - 25% khong khi. Béng cd nd chuyén tiép 16,
chuyén ti€p c6 nghia 1a thay d8i ch& d6 1am viéc tir ché d6 nay sang ché
khéc, vi dy thay ddi tirchay cdm
chitng khong tai sang c6 tdi mot
_phan. Anh hudng cita hé s§ du
khéng khi A ddi v6i thanh phin
hoi dde trong khi thdi duge bidu
dié€n trén hinh 7.

HMC NO,

Co

Cac lugng khi doe
CO; HC; NO,

P — Hinh 7: Anh hudng cila hé s6 du khéng
66 08 10 12 14 khi \ dGi v6i thanh phdn hdi déc trong
Hé s6 du khong khi A khi thai 616,



IV. KHUYET PIEM CUA BO CHE HOA KHI

Hé th&ng cung cap khi hdn hgp cho dong ¢d xiing dung bd ch€ hda
khi by 1u nay vn tdn tai hai khuyét diém sau day:

- C4c mach xiing cam chitng khong tdi (ralingti), mach xing chay
nhanh tdi 16n, mach xing bSc mdy v.v... dudc diéu khién biing cd khi, do
d6 thudng san xudt khi hdn hgp v6i ty 1€ xdng khdng khi khong hoan
chinh. N&u khi hdn hdp gidu xing, s& chdy khdng hoan hdo va sén sinh
khi d6¢ nhu Hydrocacbon (HC) cacbon monoxit (CO). Ngudc lai, n€u
h&n hgp khi nghéo xiing sé& sinh khi d6c Oxit nitrogen (NO ) (hinh §).

COMPLETE

COMSUSTION
OF MC « D

[ HzO
— | <Oy
INCOMPLETE
COMBLISTION
OF HC + &

=

Hinh 8: Khi hén hgp duge dbt chay hoan hdo chi thai ra cacbon dixit (CO,)
va nudc (H,0) (rén). Néu nhién ligu khéng dugc dét chdy 161, khi théi sé chua
nhidu hdi déc nhu cacbon ménéxit (CO), xdng chifa chay (HC) va oxit
nitrégen (NO,).

30
€0,
HC
co
NG,

- C4c xy lanh cha cing mdt déng co dugc nap lugng khi hdn hgp
khdng ddng nhi't, hdn hgp trong cdc xy lanh cang xa bd ch& hdoa khi cing
gidu xing, cu thé nhv cdc xy lanh 1 va 4 cla déng co 4 xy lanh, cdc xy
lanh s8 1 va s6 6 clia dong c¢d 6 xy lanh nhan duge khi hdn hop gidu xang
nhat. Hinh 9 cho thidy nguyén do cda hién wgng ndy. Xdng ndng hon
khéng khi nén khéng thé Iuu thong thdng suSt xuyén qua cdc doan cong
clia 6ng gép hit. Cdc hat xing 16n ti&p tuc luu thdng theo quan tinh d&n
vich cudi 6ng gép hut va ngung dong tai diy. S& xdng ndy bd¢ hoi va
cung cip thém cho cdc xy lanh ddu va cusi. Hau qud 12 khi hn hgp cung
cap cho cdc xy lanh nay ludn ludn gidu xdng hon cdc xy lanh khéc.
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Cac hat xang

----- b N 4 K
Hinh 9: Phan ph&i khi hén hgp
trong 6ng gop hut bé ché hoa khi.
Xupép hut xy-lanh s6 5 mé, céc
hat xang ndng tiép tuc luu théng
dén cda nap xy-lanh sé 6 lam cho
xy-lanh nay du xadng.

......
Vatiie

Hinh 10: Cdc linh
kién ctia mét méduyn
diéu khién dién to
ECM:

1. B¢ nhd;

2. B¢ gidi han védn
hanh chién luge
LOS;

3. Bo loc tin hiéu ra;

4. 5 cdm déy dién
(O gidc);

5. Bé khuyéch dai;
6. BG vi xir ly;
7. B6 nhd KAM.

DEé cdi ti€n, 6 t6 the hé méi dudc trang bi hé thdng diéu khién dong
cd biing dién tit EEC (Electronic Engine Control), cu thé 13 hé thdng phun
xdng dién t& EFL. Hinh 10 gi6i thiéu mot Mdduyn diéu khién dién
ECM (Electronic Control Module) cing véi cdc cd cdu, linh kién dién tir
ctia né.

V. KHAI NIEM VE HE THONG PHUN XANG PIEN TU EFI

Nhiéu 6 t6 sdn xudt tif nam 1980 dugc trang bi hé thdng diéu khién
dong co bing dién tit, goi 1a EEC (Electronic Engine Control). EEC kiém
sodt hé thong ddnh Ita va hé thdng phun xing.
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Chit EFI dugc dinh sau thin cdc 6 6 d8i mdi va trén ddng cd 1a viét
tdt cla cdc chit Electronic Fuel Injection, ¢6 nghia 12 hé thdng phun xing
diéu khién bing dién tlr. H& thong ndy cung cip ty 1& khi hén hgp cho
ddng ¢d mdt cdch 161 wu. Ty theo ché d6 hoat dong cia 6 t6, EFI diéu
khién thay d8i ty 1é xing — khong khi chinh xdc. Cu thé & ché d6 khdi
ddng trong thdi ti€t gi4 lanh, khi hdn hgp dugc cung cdp giau xiang. Sau
khi ddng cd da dat nhiét d vin hanh, khi hdn hgp s& nghéo xing hon. G
cdc ché& d6 cao t&¢ (high speed) va ting t8c¢ (acceleration) khi hdn hgp lai
duge cung cdp gidu xiAng diing yéu ciu.

Hinh 11 gidi thiéu sd d6 khdi mdt hé théng phun xing dién tf EFI,
gbm cdc bd phin chinh nhu sau: Thiing chifa xAng va bom xing dién, cdc
dng din xAng, cdc béc phun xing, mdduyn diéu khién dién tt ECM.

CUTPYUTS TO OTHER

COMPONENTS
ot |1
2 [ine —4
4 12 =
FUEL 5 AATTERY
TANK FUEL INPUTS FROM
INJECTOR SENSORS
1 / - i
FUEL . B
PUMP
6 ENGINE MANIFOLD atn 10
SPEED VACUUM INTAKE
[RPM) TEMPERATILIRF
9 11
7 THROTTLE COOLANT EXHAUST
POSITION TEMPERATURE DEYGEH

Hinh 11: So d8 khé6i cia hé thdng phun xing dién 1;

1. Thung x3ng va bom xdng; 2. 5ng dén xang; 3. Béc phun xang; 4. Mdduyn xi
Iy va diéu khign trung tdm ECM; 5. Théng tin nhdp 1 céc b cdm bién; 6. Théng
tin vé van 16c tryc khugu, 7. Théng tin vi tri budm ga; 8. Théng tin 36 chan khéng
dng gép haf; 8. Thong tin nhigt d§ dong cd; 10. Théng tin nhiét dé khdng khi
nap; 11. Théng tin iugng oxy trong khi thdi; 12. Binh dién 4c quy.

Nhiéu loai cdm bi€n (sensors) sau diy thudng xuyén cung cip cho
ECM thdng tin vé tinh trang clia dong cd: cdm bién van to¢ truc khuyu ddng
¢d, cAm bi€n vi tri budm ga, cAm bi&n d6 chian khdng trong &ng g6p hit MAP,
cdm bi€n nhiét d6 nubc 1am mét ddng cg, cam bién luu hugng khong khi nap,
cam bi&n v& lugng oxy ¢dn s6t lai trong khi thii va cdm bi€n nhiét d6 khi nap.

Céc béc phun xiing dugc cung cip nhién liéu dudi 4p suit khong
d6i nhd bom xing dién va bo diu 4p xing. ECM lién tuc ti&€p nhin
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thong tin tir cdc bd cdm bién, xif Iy cdc théng tin nay biing cdch so sdnh
véi cdc dit liéu da duge cai dit trong bd nhd vi xit 1y. Sau d6 né quyét
dinh thdi di€ém va thdi lugng phun xing bing cdch &4t dién dp vao cudn
diy x8lénoy trong béc phun. K&t ciu cla x6iénoy (hinh 12 a, b) gdm 1
cudn day, n6 s€ dudc tif héa khi ECM dit dién dp vao. Lic nay tif trudng
s€ hit 16i lam nhdc¢ van kim cho phun xing. Lugng xidng phun ra nhiéu
hay it thy thudc vao thdi gian van kim md dai hay ngin (thdi lugng phun

Hinh 12 a,b: Két cdu cda mét béc phun xdng
dén djng bdng x6lénoy:

1. Vong dém; 2. Non che chuéi ki phun; 3. Loc xdng;
4. D4u n6i day dién; 5. L& xo dong van kim; 6. Van kim
bang thép khéng rl: 7. Chudi kim phun; 8. V3 béc
phun; 8. Lai xblénoy; 10. Cudn diy.

13

xing). Khi ECM ngit
dién, cudn diy x6lénoy
mA't tif tinh, 10 xo ddy
van kim ddng kin bé van
chdm diit phun xing.

Pdng tic md va
déng cGa béc phun xing
goi 1a mét chu k¥ hoat
dong (duty cycle) clia béc
phun xidng. Thdi gian
van md cho béc phun
xing goi 1a bé rong cla
xung md§ van (injector
pulse width). Hinh 13 giGi
thiu sy thay d8i bé rong
phun xing khdc nhau tily
theo ch& dd hoat dong
cda ddngcd. Vidu dché
dd ting td¢, budm ga md
160, ECM s@ ting 16n bé
réng xung md van dé
phun nhiéu xing. G ch&
dd cam ching ralingti,
ECM diéu khién md van
xiing trong khodng thdi
gian 0,003 gidy ddng ho.

Hai ki€u hé thong
phun xdng di€n ¢ EFI
dugc trang bi trén 6 16
ddimdi la:



Hinh 13: Bé réng cla tin hidu phun cang 6n,

thoi gian md bée phun cang idu, lugng xing

phun ra cang nhiéu; 2
1. Xang vao béc phun; 2. Dy néi dién ty

ECM; 3. Cudn day xdlénoy.

INJECTOR

Ralangli nhanh F
—_—
Xe chay lrong thai ligt lanh\_\ L

Xe chay trong thai HEt §m b UL
Xe chay lic ndng - ——— . 1L
Tang t6c hic néng, budm ga-—T1""__ -
md 60% ! 1
Budm ga md Idn‘._w..r«////—!jul_r“'“:

Rudmgadéng .. .~

Ralangli ltrc ndng
1 vang trur khuju

3

Mt
—
N

[ e | 2

HRinh 14: Hé thdng phun
xdng nhiéu di€m:
1. Xdng; 2. Khéng khi;

3. Buém ga; 4. Ong gop hit;

5 Cdc béc phun xdng,
6. Déng co \l
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Hinh 15: Hé thSng phun xdng mét diém TB! :

1. Xang; 2. Kh6ng khi: 3. Buom ga; 4. Ong gép hut; 5. Céc béc
phun xdng; 6. Dong co.

- Hé théng phun xing da diém MPI (Multi points Injection) nhu gidi
thiéu trén hinh 14.

- Hé thdng phun xing md1 diém hay phun tai hong hit TBI nhr gidi
thi¢u trén hinh 15 (throttle body injection).

Trén hé théng phun xing nhiéu diém, dong c¢d ¢6 bao nhiéu xy lanh
thi s& ¢6 by nhiéu béc phun xing. Béc dugc bd tri xit xing viongay cifa
hit gdn sdt xu pdp hit. Hé thdng phun xing mét diém gdm mat hay hai
béc va phun xing tryc ti€p vao cdnh buém ga tai ddu hong hit.

Hinh 16 cho thdy cum 6ng gép hit va hong hit phun xing mdt
di€m TBI trang bj trén hé thdng phun xidng dién t& Mono-Jetronic.
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Hinh 16: Co c4u phun xdng mét diém TBI dugc
ldp rap tryc tiép trén 6ng gép hut cia hé théng
phun xdng dién td Mono-Jetronic.

Day sita chita
PIEN LANH OTO, PIEN OTO
HE THONG PHUN XANG PIEN TU (EFI)
Do chinh tic gia tryc ti€p difng 16p
M3&i 16p toi da 10 hoc vién — phuong tién thuc tép day da
tai
CO SG DAY NGHE MAY NO AN PHU
46 Tran Ngoc Dién, Kp1, Phutng Thio Dién, Quin 2, Tp.HCM
DT : 7444840 — 0958880638
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CHUONG 2

HE THONG PHUN XANG
K-JETRONIC

1. Pic diém k&t cAu va hoat ddng
II. Két cau
ITI. Bién phap hiéu chinh ty 1& xing —~ khéng khi
IV. Ki€m tra h¢ théng phun xiing K-Jetronic

L. PAC PIEM KET CAU VA HOAT PONG

Hé thong phun xing K-Jetronic 12 hé thdng phun xing cd bin cda
cdc ki€u phun xiang dién tif hién dai ngay nay. Cdc dic diém k¥ thuit cda
hé thdong phun xing niy c6 th€ t6m luge nhu sau:

- Pudc diéu khi€n hoan todn biing cd khi — thily hue.

- Khéng cin nhitng cd cdu din dong clia déng cd, cé nghia 14 dong
tdc diéu chinh lwu lugng xing phun ra do chinh d6 chian khéng trong &ng
hut diéu khién,

- Xidng phun ra lién tuc v dude dinh lugng thy theo kh&i ludng
khoéng khi nap.

Hinh 17 va 18 gidi thiéu cc thanh phan va sd dd khéi ciia hé thdng
phun xing K-Jetronic (HTPX K-Jetronic).

T nim 1981 HTPX K-Jetronic duge trang bj cho cdc hiéu va céc
ki€n &t sau diy:

Audi: Coupe, Quattro, 80, 90, 100, 200.

BMW: 318, 520.

Ferrari: B B, Mondial, Testarossa, 208, 308, 328, 412 1.
Ford: Capri, Escort, Orion, Sierra.

Lancia: Thema.

Mercedes-Benz: 230 GE, 380 SEC, 500 SEC.
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Nissan:
Peugeot:
Porsch:
Renault:
Rolls Royce:
Saab:

Seat:

Volvo:

VW:

Santana.

505, 604.

911.

25.

Corniche, Silver Spirit, Silver Spur.
900.

Toledo.

240, 740, 760, 940.

Caddy, Corrado, Golf Cabriolet, Golf I, Golf I,
Jetta, Passat, Santana, Scirocco.

Hinh 17: Céc thanh phén cia hé théng phun xdng K-Jetronic:

1. Bau tich ldy x&ng; 2. Bom xang dién; 3. Loc xadng; 4. Bé tiét ché sudi néng dong co;
5. Co cdu kiém soat khi hén hop vdi bé cdm bién dong khi nap va bé phdn phéi xang;
6. Béc phun khdi déng lanh; 7. Céng tdc nhiét-thoi gian; 8. Béc phun; 9. Co cu cung cap
khéng phi phu; 10. Role diéu khién dién td.
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i ——— - —3{ Bduich l0y xdng » Loc xiing
Xang Rim xdng didn ¥
, v
Bdx loc khoag B cim bién dong Coedo kidfm sofi _ tEn ohdi s8n
Khéng khi | hhi ] kKhdng khi nap kh! :da bop — B3 phin phoi xdng
+ levs
Budbm ga Bée phun xing
7 Tzo khi Ldn hap
| —
— Ci'anap <
Hinh 18: So dd khdi gidi thiéu T *
thanh phdn két cdu va hoat YYYY
déng ciia hé thdng phun xang Budng 1
K-Jdetronic.

ILKET CAU

Hé thong phun xing K-Jetronic dugc thigt k& nguyén thdy nhu [a hé
thdng phun xing co khi. Ngay nay nhd sy hd trg cda thiét bi dién i, K-
Jetronic dugce tdng thém mach dicu khién khép kin Lambda (cAm bign OXY).

Trén 6 16, hé théng phun xing K-Jetronic ddm trach cdc chic nang
sau diy:

- Cung cdp nhién liéu.

- Bo lutng luu lugng dong khi nap.

- Binh lugng va phan phdi nhién liéu.

Mach cung cip xdng gdm cdc bd phan sau day:

- Bom xidng dién.

- Biu tich liy xing.

- Biu loc nhuyén.

- B6 di€u dp xding ban diu (primary-pressure regulator),

- C4c béc phun xing,

Hinh 19 gisi thi€u HTPX K-Jetronic trang bi mach didu chinh
L.ambda.

Bdm xiing dién loai bi gat (2) bom xang tf thing chia (1) dén biu
tich 10y xéng (3) dudi 4p sudt 5 bar, xuyén qua bau loc (4) dén bé phin
phoi (9). Tir bd nay, xing chdy ti€p d€n cdc béc phun xing (6). Cic bée

nay phun xdng lién tuc vio cdc clta nap cla déng co. Miu tu K viét it
ctia chit Kontinuierlich, ti€ng Dic, ¢6 nghia 1a lién tuc khdng diit quing.
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Xang phun vao trén 1in véi khdng khi thanh khi hén hop, dén lic xu pip
hit m& khi hén hgp s& duge nap vao xy lanh déng co.

B9 diéu 4p xing b ti bén trong bd phén phdi c6 cng dung duy tri 4p
sult xang cung cip & mifc c& dinh va dua s& xang thira trd lai thiing chita.

Sy luu thong lién tye va khép kin cia mach cung ¢dp xang ¢6 tac
dung lAm mdt hé thdng nhién liéu, trdnh dugc tinh trang xing néng bdc
hoi thanh bot giy tic nghén mach xing.

a. Bom xdng di¢n

Bom xang dién thudc loai bom xdng dung bi gat (roller-cell pump)
dugce din dong nhd dong ¢o dién nam chim vinh clu ¢hinh 20 a, b). Pia
rote (7) dugc rap 1€nh tdm trong vd bom (9). Quanh chu vi dia ¢6 cdc héc
16m chita bi gat (8). Khi dia réto quay, Iyc ly tAm sé &n sdt cdc bi gat vao
vdch vé bom dé bao kin va bom xidng di tir 15 hit (10) ra 13 thodt (6).

Hinh 19: Hé théng phun xdng K-Jetrenic trang bi mach kiém sodt Lambda khép kin.
1. Thiing xang; 2. Bom xang dién; 3. B tich ty xédng, 4. Loc xdng; 5. B§ 1iét ché sudi ndng dong
c0; 6. Béc phun xang; 7. Ong gop hilt; 8. Béc phun khdi déng lanh; 9. B6 phan phdi xang; 10.
B85 cdm bign ddng khong khi ngp; 11. Van thdi didm, 12. Bj ¢dm bién Lambda (c&m bisn oxy);
13. Céng téc nhigt - thdi gian; 14. D4u chia I0a; 15, Cu cdu cung cdp khong khi phu tréi; 16.
Céng tic vi trl buém ga; 17, ECU; 18. Céng téc may va khdi dong; 19. Ac quy.
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2 3 a & Hinh 20a: Két cdu cda
| | i bom xédng dién:
| ' i 1. Phia hat; 2. Van gidi han 4p
’ - ! sudt; 3. Bi gat; 4. Réto bom;
1 e=ls i ) 8 5 Van chan mét chiéu; 6. Cia
‘—\-Ii‘_ ~ thoét xang.
(@ Hinh 20b: Hoat dong cia bom

xang loai bi gat:
6. L& thoét; 7. Dia réto; 8. Bi gat; 9.
Vé bom; 10. L& hut

Trong qud trinh bom, xéing dugc chdy xuyén qua bén trong thin
bom nhdm 1am mat dong cd dién. o] day khong c6 nguy cd giy chdy nd
bdi vi bén trong vé bom khoéng bao gids tén tai mdt hdn hop dé bén Ika
(ignitable mixture).

Bom xing dién dugc thi€t k&€ d€ bom cung cdp mét lugng xing
nhiéu hon mic cau t5i da cla dong cd. YEu t8 nay tao dudc 4p suit cin
thi€t trong mach & bit cif ch€ d6 hoat d6ng nao clia ddng cd. Hinh 20a
cho thdy van chdn (5) b8 tri tai cita thoat clia bom ngin khong cho xing
thdo lui thiing chifa khi ngung bom. Van giéi han dp sudt (2) gidi han dp
sudt xdng bom di. Khi n8i mach cong tdc mdy va cong tic khdi dong,
bom xdng hoat dong tifc thi va lién tuc sau khi kh3i dong xong. Mét mach
di€n an toan 1am cho bom khong hoat dong trong trudng hgp da ndi mach
cong tic mdy nhung chua khdi dong dong cd. Bom xing dién dudc
bo tri truc ti€p k& bén thing chifa xing hay bén trong thing xing va
khong doi hdi phdi bdo tri bdo dudng.

b. Bdu tich liiy xdng (fuel accumulator)

Bau tich lity xdng c6 chic ning duy tri 4p suit trong hé thdng nhién
liu trong khodng thdi gian sau khi tit mdy. Ap sut nay rit cin thi€t dé
gitip cho dong cd khdi dong t5t & lan khdi dong ti€p theo. Bau tich liy
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xdng con cong dung dap tdt dao dong va ti€ng ddong clia bom xing khi
dong cd van hanh. Hinh 21 a,b gidi thiéu k&t cdu cla biu tich iy xidng.
Mang (4) chia biu thanh hai khoang. Khoang (5) tich lily xiing, khoang
(1) théng véi khi trdi va chifa 10 xo (2).

Hinh 21 ab: Két c4u va hoat déng cla bAu tich ldy xadng :
a. Chua cé xdng; b. D8y xang:

1. Khoang chia 1o; 2. Lo xo; 3. Vai chan; 4. Mang tac déng; 5. Khoang tich f‘uy
xdng; 6. Cira vao va ra; 7. Théng vdi khi quyén.

Trong qud trinh hoat ddng, bom xing dién nap day xing vao phong
(5),"4n mang vé phia trdi cho dé€n khi mang dp vao vai chan (3), liic nay
thé tich xdng trong khoang tich lily dat t8i da lam cing 10 xo (2). Chinh
stfc cing cla 10 xo dd tao ra 4p sudt va duy tri 4p sudt nay trong hé thdng
xdng gitp khdi dong dé.

c. Bdu loc nhuyén

Hinh 22 gi6i thiéu két cau cia biu loc
nhuy&n. N6 ¢6 cdng dung loc sach céc tap
chét trong xéng nham bdo vé cic béc phun.
Bau loc ¢6 hai p@ﬁn tir loc: Mot 16i loc béing
gidy (1) va mot tim loc (2). Bo x0p clia 16i
gidy khodng 10um. Xang phai chui xuyén
qua 15i gidly va tim loc trudc chi chdy vao b

Hinh 22: Két c4u cua bau loc

phén phdi. Ldi loc phai duge thay mdéi diing thit cép:
dinh ky. Trong qud trinh Idp rép can luu ¥ 1. Loi loc gidy; 2. Tam loc;
chiéu mili tén chi huéng xing vao va ra. 3. Véch do.

d. By diéu dp nhién ligu (hinh 23)
B0 di€u 4p nhién liéu c6 cong dung duy tri d4p sudt ban diu cia
xdng trong mach dugc ¢4 dinh. Ap sudt ban dau la 4p sudt ton tai trong
ong din ti bom dén ngin bén dudi bd phan phdi xing.
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Hinh 23: B¢ diéu ap sudt ban d4u, I4p rép trong bé phan phdi xang :
a. Vj tri nghi; b. Vj tri hoat déng diéu 4p ;
1. Ap suét xang vao; 2. Dém kin; 3. Xang héi vé thung; 4. Piston; 5. L6 xo.

B6 di€u dp nay dugc 14p dit bén trong bd phan phdi xing
(hinh 13). Cong dung cla né 1a duy tri 4p sudt cung cap khodng 5 bar.
Thong thudng bom xidng cung cap lugng xing nhiéu hon so vdi lugng
xdng yéu cdu cla ddng cd. Do d6 trong qud trinh hoat ddng, c6 lic vi tiéu
thu khdng kip, 4p sudt xing ting 1én s& ddy bé van (2) ép 10 xo (5) dich
qua phdi mé 16 thodt (3) dua xdng hdi vé thung chia. Trong qué trinh
hoat dong di€u chinh 4p sud, sitc cang clia 10 xo (5) s& d6i khdng véi 4p
sudt xing tao ra vi trf cAn biing clia van (2), diéu khién van ndy md rong
hay md hep hodc dong kin 18 xing hdi vé thiing, nhd vdy 8n dinh dugc
mdt mic 4p suat quy dinh.

Khi tit mdy, bom xing cling ngung hoat dong, 4p suat xing trong
hé thong gidm xudng dudi mic 4p sudt md van clia béc phun xing. Van
(2) clia bd diéu dp déng kin mach v& nhiim duy tri mot 4p suét cin thiét
trong mach.

Hinh 24 cho thdy dudng cong bi€u di&n 4p suit xing trong mach
sau khi tdt mdy. Ngay sau khi t{t mdy, 4p sud't roi tit 4p sud' binh thudng
(1) xu6ng dén di€m 4p suat khi bd diéu 4p déng mach (2). Lic nay biu
tich 1y xdng hoat dong ting 4p sudt trong mach 1én dén diém (3). Ap
sudt tai di€m (3) thap thua 4p suat md van béc phun xing (4) cla cac vdi
phun xing. Y&u t& 6n dinh 4p sudt cung cip nhién liéu trong mach xing
rdt quan trong, vi nhd y&u 8 nay nén cong téc dinh lugng s6 nhién liéu
phun ra dudc don gidn héa, c6 nghia 12 chi con phu thudc vao thdi gian
md béc phun xdng, nhat 1a d6i véi béc phun xidng hoat ddng bing x61énoy
(dién tir).
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Hinh 24: Ap sudt trong mach sau khi
nging dong cd. Ap sudt tyut t 4p sudt
binh thudng (1) xuéng dén &p sust déng
mach (2) cua b¢ diéu dp xdng. B tich
oy xdng ndng lén dp sudt (3}, 4p sudl
nay thdp thua dp sudt md béc phun (4).

d. Ciic béc phun xdng (fuel-injection valves)

Hinh 25 a,b gidi thiéu két ciu va hoat
dong clia béc phun xing c¢d khi trang bi tén
HTPX K-Jetronic. Trong qué trinh hoat ddng,
béc duge md ra d€ phun xing do chinh 4p suit
da duge diéu dp clia nhién lidu, xang dudc phun
vao clfa nap cla xu pap hit. Cac béc phun
xang dudc rap trong trong cdc vo boc cach nhigt
dic biét nhim trdnh bi dnh hudng nhiét d6 clia
ddng cd. Ban thin béc phun xang cd khi khéng
' n6 &n dinh Iuu lugng xing phunra , cdng tic
nay duge diéu khién do 4p suit xing trong
mach. Khi 4p sudt nhién li¢u dat dén khodng
3.5 bar thi c4c béc phun xang md van,

K&t cdu cda béc phun gdm van kim
(3) d6ng kin bé van (4). G tdn s6 phun xiing
cao, van kim rung ddng manh ¢é th€ nghe
nhén duge ti€ng rung. Nhd vay phun sudng
rit 161 cho dil lugng xang phun ra bé. Khi it
mdy, ddng cd ngling, bom xiing dién nghi,
4p sudt trong mach gidm xudng dudi mifc
dp sudt m3 béc phun, van kim déng kin bé
nhy gidi thi€u & hinh 25a.

Hinh 25 a, b: K¢t cdu vd
hoat déng cda béc phun xdng
cd khi:

a. Béc chua phun xdng;
b. Béc dang phun xdng;

1. Thdn cda béc phun;
2. Ludi loc; 3. Van kim;
4. Bé van

e. Béc phun xding cé luong khéng khi bao boc

(Air-shrouded fuel-injection valves)

Hinh 26 gidi thiéu kiéu béc phun xing nay. Trong qué trinh phun xdng,
do ¢6 su gidm 4p tai viing canh budm ga (4), ddng co s& hiit thém mot phin
khéng khi qua 8ng din (2) vio chung quanh béc d€ cing phun
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ra v6i xing. Ludng khong
khi bao boc nay gidp cho
xdng phunra dudc tan thanh
suong tuyét hao. Anh chup
& hinh 27 cho thiy su so
sanh tinh trang tia xdng
phun ra cta cédc loai béc

§o

phun thudng va loai béc

phun ¢ mach khong khi bao

boc. Loai béc phun thit hai -

nay dt due i o iém | Q|1 s o g

ky thuat sau day: = 1. Béc phun; 2. Ong cung cép
- Xing phun ra thit . khéng khi; 3. Ong gdp hit;

nhuyén, trén 1in t5t vdi JU 4 Buomga

khéng khi hoan hdo, nhat
12 & ch€ d6 dong cand cAm
chirng khong tai.
- Gidm b4t tiéu hao nhién liéu
' - Gidm ddc t8 trong khong khi.

Hinh 27: Tinh trang tia nhién liéu xjt ra khdi béc phun :
a. Béc phun khéng c6 mach khéng khi bao bgc.
b. Béc phun c6 luéng khéng khi bao boc cung phun ra theo xang.
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* THIET B] PINH LUGNG NHIEN LIEU (FUEL METERING)

Trong HTPX K-Jetronic, thi€t bi dinh lugng nhién liéu cé nhiém vu
&n dinh mot lwgng xang phun ra tuong (ng v6i khdi lugng khdng khi nap
vao xy lanh ddng cd. Thiét bi ndy gdm hai cd cAu chinh:

- B4 cdm bién dong khdng khi nap.
- B phan phdi xing.
a. By cam bién dong khdng khi nap (Air-flow sensor)

B6 cdm bién dong khi
nap dudc thi€t k€ dua trén
nguyén ly hoat dd6ng cla “vat
treo” (suspended-body prin-
ciple). N6 dugc ldp dit trong
&ng hit khong khi ngay phia
tride cdnh budm ga (chi tiét b
10, hinh 19). Nguyén ly hoat
dong clia b§ cdm bi€n nay
dudc thé hién & hink 28 4, b. h
Trén hink 28 a khéi lugng ,
khong khi hiit vao bé, mim
do M dugce ning 1€n mdt

a

Hinh 28 a, b: Nguyén ly hoat ddng cira b cam
i p i v, bién dong khéng khi nap :

khoang h ngan. Khi kh6i 5 knsi iugng déng khdng khi nap be,
lugng khdng khi hit vioting  mém do M dugc néng lén thdp.

18n nhu & hinh 28 b, mam do  b. Khéi lugng dong khéng khi nap tang Ién, mam
M dudgc ning 1én cao hon, do M dugc ndng lén cac hon.

Hinh 29 a, b gi6i thiéu k&t ciu hoat déng cda bd cam bién khai luong
khdng khi nap. Dong khong khi do ddng cd hiit, thdi xuyén qua bd cam bién
s€ tac dong mot luc 1én mam do (2), luc nay ty 1& thuln vdi khdi ligng khong
khi nap va ddy mam do ning lén. Chuyé&n dong cia mam do 1am cho cin biy
(6) xoay quanh tryc xoay (5) Cudi cling cAn bdy diéu khién van trugt ciia bd
phan phdi dé dinh lugng s& xing phun ra. Ta luu y hinh ddng k€t ciu clia Ong
khuyéch tdn(1) phia trén mam do. Ong ndy dude ché tao c6 dang hinh ¢On
ngude nhim dat duge cic muc dich sau day:

- Tao dudc su tuong dng gilta hanh trinh ning 1&n cia miam do va
luu Iugng khéng khi biing cach ting 16n ti€t dién Iuu théng.

- Gidm bdt luc cdn khi dgng trong Sng hiit khi ting 1én khdi lugng
khéng khi nap.
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Hinh 29: B cam bién
iy fugng dong khidng
khi ndp ki€u mam do
duge hdt fén (updraft
air-flow sensor):

a Mam do 8 vi i s6
0; b Mam do & vi irf
hoat dong.

1. Poan éng khuéch
tan; 2. Mdm do,
3. Vong gidm &p; 4. Vit
diéu chinh khi hén hop
cho ché d¢ raldnghi;
5. Truc xoay ciia thist
bi do; 6. Cdn bdy;
7. Lo xo fa.

Lo xo 14 (7) ¢6 cong dung 43 mam do & vi tri nghi.

Né€u xdy ra tinh hudng nd déi nguge do danh lia sai, mam do s& bi
an xudng hinh thanh ti€t dién Iuu théng gidm 4p tai ving (3).

b. By phdn phét xdng (hinh 30)

B6 phén phdi xidng k&t hgp v6i bo cdm bién dong khdng khi nap
nhiim dinh lygng va phin phéi xing d&n cdc béc phun dung yéu ciu va
ding lugng can thiét.

Tty theo vi tr cao hay thdp ctia mam do trong bd cdm bi€n dong
khéng khi nap, b phin ph6i s& dinh lugng mét s8 xdng twong Wng véi
lugng khong khi nap @€ cung cap cho cdc béc phun cdia titng xy lanh
dong cd. Nhu di gidi thiéu trude diy, dao ddng clia mam do dugc cin by
truyén dong dé&n van trugt (5) (hink 30). Hinh 30 cho thi'y xdng nap vao
b6 phan phoi qua 18 nap (3), sau d6 len qua vai cda van trugt (5) trong Xy lanh
(6). S6 xing d3 dinh lirgng duge dua 1én cdc béc phun qua cac mach (4).

Hinh 31 abe rinh bay 3 vi tri khdc nhau cda van trugt (2) bén trong
xy lanh phén phdi trong qud trinh dinh lugng xing trudc khi cung ¢dp cho
béc phun.
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7 Hinh 30: Bé phéan phéi va dinh
lugng nhién liéu gém déi xy lanh -
van trugt dinh lugng, dugc tac déng
do cén bdy clia mam do :

1. Ddng khéng khi nap; 2. Ap suét
kiém soat; 3. Xang vao xy lanh phan
phdi; 4. Xang da duge dinh lugng;
5. Van trugt; 6. Xy lanh vdi cac khe
dinh lugng; 7. Bé phan phéi xang.

Hinh 31: Hoat déng cda van trugt trong xy lanh dinh Iugng nhdm dinh lugng
nhién liéu trudc khi dua dén céc béc phun :

a. Béng co ngung; b. Dinh lugng cho ché dé tai mét phén; c. Tai t6i da :

1. Ap suét kiém soét; 2. Van trugt; 3. Khe dinh lugng quanh xy lanh phan

lugng; 4. Vai dinh lugng cda van trugt; 5. Xang vao xy lanh phan luong; 6. Xy
lanh vdi cdc khe dinh lugng (khe tiét luu).

Hinh 31a cho thdy van trugt déng kin hoan toan c4c khe dinh lugng
(3) (metering slit), luu lugng nhién liéu 1a s& 0. Hinh 31b cho thdy van
trugt hé md khe dinh lugng, xing dugc cung cap cho ch& d6 tdi mot phin.
Trén hinh 31c ta thdy van trugt md 16n c4c khe dinh lugng cung cap xing
cho ch& d toan tdi. Hinh 32 chup rd mot xy lanh ciia bd phan phéi nhién
li¢u. Quanh than xy lanh ta thdy c4c khe dinh lugng dudc phéng 16n, bé
rong thuc t€ cda khe dinh lugng khodng 0,2mm.
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¢. Cdc cocdu hé tro cong tdc
dinh lugng

Trong quéd trinh dinh lugng
nhién liéu, bd phan phdi xdng cin dén
sirhd trg cia mdt s& tac dong k¥ thuét
va cd ciu phu, cu thé nhu sau:

- Ap sudtki€m sodt van trugt
(control pressure).

- Céac van chénh dp (differen-
tial-pressure valves).

PE hi€u rd va nim bdt dugc

Hinh 32: Hinh dédng cta xy lanh bd

phan phéi nhién liéu. Quanh xy lanh hoat dong cia cdc cd cau nay,
¢6 céc khe dinh Iugng. Bé réng thuc ching ta hiy nhin lai toan b6 sd do

té cua khe la 0,2mm dugc phdng Ién

irong hink chup. HTPX K-Jetronic trén hinh 33.

i Bom xing dién (2) loai bi gat, rit xdng tir thung chia (1) bom dén
hé théng cung cip nhién liéu. Bau tich liy xdng (3) ¢6 cdng dung:

- Duy tri 4p suét nhién liéu ¢ dinh trong thdi gian sau khi tit may.

- Ngin chin tinh trang bdc hdi clia xdng tao thanh bot khi.

- Gitip dong cd khdi dong d& lic néng mdy (hot starting).

Biu loc xing (4) 1am tinh khi€t xing nhim bdo vé bd phan phdi va
cdc béc phun xing. Cd cdu dinh lugng va phin phdi nhién liéu (5) (mix-
ture control unit) 12 mot tdng thanh gdm bo cdm bi€n khong khi nap (21)
va bd phan phdi xing (9). K&t ciu bén trong bd phin phdi xing c6 cdc
b6 phin sau day:

- B6 diéu 4p 4p suat mach xiding ban dau (10) (primary circuit pres-
sure regulator). Mach xing ban dau tinh tir bom xing dé€n khoang phia
bén dudi bd phan phdi xing, goi 1a 4p suit ban diu. BO nay c6 cong
dung duy tri ¢6 dinh 4p suat clia mach sd cap trong hé thdng.

- Van chénh dp (6) (differential-pressure valves) dudc thi€t k€ nhim
ddm bao luu lugng chdy cla xing dé€n cdc béc phun chi con 1€ thude vao
mdt y&u td duy nha't dé 1a mic do md 16n, md bé cdc khe dinh lugng cia
van trugdt (7). Hoat dong clia van dic biét nay s& dudc gidi thich cu thé
hon trong phin sip dén.
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Hinh 33: Nhing co cdu chinh cda hé théng phun xang Bosch K-Jetrenic:

1. Thung chda xdng; 2. Bom xdng dién; 3. B9 tich Ity xdng; 4. Loc xdng; 5. Co cdu dinh
lugng va phan phdi; 6. Van chénh ap; 7. Van trugt; 8. Khe dinh tugng, 9. B phan phdi, 10,
B¢ diéu dp ap sudt x3ng ban dau; 11. B6 tiét ché subi ndng déng ca; 12. Béc phun nhién
figu; 13. Béc phun khdi dong lanh; 14. Co céu cung cdp khdng khi phy Irgi; 15 Céng tac
nhigt thii gian; 16. Ong gop hut; 17. Vit chinh raléngti; 18. Budm ga; 19. Ong khuyéch tan;
20 Mam do.
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- Khe dinh lugng (8) (metering slit) trén xy lanh ¢6 chic ning dinh
lugng s8 xéing can cung cap cho béc phun. Pdng cd c6 bao nhiéu xy lanh
thi quanh xy lanh b6 phan phdi ¢6 bay nhiéu khe dinh lugng, Xang dugc
ti€t uu dinh lugng xuyén qua khe dinh lugng thy thude vao tiét dién mg
ctia khe mdi khi van trugt (7) dich 1én xudng.

Béc phun xang khdi dong (13) (start valve) ¢6 cdng dung phun thém
mét lugng xdng vao trong dng gép hit chung, nhd viy qud trinh khdi
dong ddng cd ldc thai i€t gid lanh dugce thuc hién tat.

Sau khi d9ng co di khdi ddng dudc, cdc béc phun xiing (12) (injection
valve) phun lién tuc vio clfa nap s8 xing di dudc dinh lugng chinh x4c.

Thiét bi cung ¢dp khong khi phu trdi (14) (auxiliary-air device) dudc
diéu khién biing tim ludng kim dugc nung néng nhd dién trd. Sau khi
khdi d6ng, trong thai gian dgi cho déng cd néng mdy, dat dén nhiét dod
vin hanh, thi€t bi m3 mach théng gid phu d€ cung cdp thém khong khi
cho ddng cd. Sau khi déng co da dat dén nhidt dd van hianh, mach thdng
216 phy trdi ndy dudge déng Kin,

Cong tic nhiét thai gian (15) (thermo-time switch) ¢6 cdng dung
" di€u khi€n béc phun xing khdi dong, déng kin béc nay khi déng cd da
dat d&€n nhiét dé quy dinh.

Sau chi ndm viing cdng dung va sy lién hé cla cdc thi€t bj trong
HTPX K-Jetronic, bdy gi® ta tiép tuc tim hiéu vé 4p suit ki€m sodt van
trugt va van chénh 4p.

d. Ap sudt kiém sodt van tritgt

Ap suat ki€m sodt van trugt xudt phdt tir 4p sudt ban diu trong
mach xing (hinh 34). Ap suat ki€m sodt dugc cdch ly véi dp sudt ban diu
nhd gicldg tiét hw (2). C6 nghia 1a 4p sudt trong khoang (5) [a 4p sudt ban
ddu do bom xang cung cip, con 4p suit (1) phia sau gild (4) v (2) 12 dp
suat ki€m sodt van trugt.

Mot dudng Ong din ndi lién hé bd phin phian phdi xing véi bo tiét
ché€ sudi néng dong cd (warm-up regulator) (chi tiét 11 Aink 33), thi€t bi
nay lam ddm khi hdn hdp trong qud trinh sudi néng ddng cd sau khi khdi
dong. Khi khdi dong ddng cd dang con ngudi lanh, 4p suit kiém sodt cd
tri & khodng 0,5 bar. Liic dong cd di néng dén nhiét 48 vin hanh binh
thudng thi cd cdu sudi ndng dong cd s& lam ting dp suit ki€m sodt 1én
dén 3,7 bar. Cdc dudng bi€u dién & hinh 35 gidi thiéu cdc diic tinh ciia bd
ti€t ch€ sudi néng & nhiéu nhiét d6 vin hanh khdc nhau.
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Ap sut ki€ém
s0dt tdc dong 1én tiét
dién van phéan lugng
tao ra mdt luc diy
theo huéng ngudgc lai
v@i hudng ning [én
cfla mim do bd cdm
bién khong khi nap.
Pong tdc nay cé tac
dung gidm chin, dap
titdao dongclia van
trugt do bd cdm bign
dong khéng khi nap
giyra. Apsuitkiém
sodtcon lam cho van
trugt phai luén ludn
di theo mim do,
khéng bi ket treo
phia trén sau khi
méim do d3 di xudng.

Ap sudt ki€ém
sodt anh hudng truc
ti€p dé€n hoat ddng
cia b phdn phin
phdi xing trong cong
tac dinh Iudng nhién
lidu nhu sau:

- Né&u 4p suit
nay thap, sic hitcla
dong khi nap sé
ning mamdoléncao
hon, khe dinh lugng
s& duge md rong hon,
hiu qud 12 khi hén
hgp du xdng.

- Ngugc lai
né€u 4p suat kiém

Hinh 84: Ap suft ban déu (4p sudt so cdp) va dp suét
kiém soat van trugt :

1. Ap sudt ki€m soét van trugt (thily luc); 2. Gicla tist uu
gidm chén; 3. Lién hé dén bg tiét ché sudi nong déng
cd, 4. Gicld phan tédch; 5. Ap sut ban diu cida xdng, 6.
Luc ndng cda mam do b6 cdm bién dong ki nap.
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Théi gian sau khi khdi déng

Hinh 35: Budng bidu didn ddc tinh cda bo tidt ché sudi
néng déng co & nhiéu nhiét d5 khac nhau,

32



Hinh 36: Két c4u
va hoat déng cla
van diéu dp 4p
suét ban ddu cé
trang bj van chén:

a. Van dang
ddng, b. Pang
hoat déng diéu
ap;

1. Ap sudt ban
d4du di vao van;
2. Mach héi vé
thung xang; 3. Pis-
ton cda van diéu
dp suét ban ddu;
4. Vanchan; 5. Ap
sudt diéu khién tu
bé tiét ché sudi
nong di vao van.

sodt cao, thi mirc dich 1€n cia mam do khdng d, van trugt md nhd khe
phén lugng, khi hdn hdp thi€u xing.

Hinh 36 gi6i thiéu két cdu va hoat dong cla van diéu 4p dp suit ban
dau c6 trang bi van chin (primary-pressure regulator with push-up valve). Ap
suat diéu ap tir bd sudi néng ddong co di vao cira (5) chui xuyén qua van chin
(4) r3 vé thung xing qua 13 (2). Van chin md trong sudt thdi gian dong cd
hoat dong va n6 déng kin khi ngirng ddng cd. Pong tdc ndy nhim muc dich
duy tr dp sudt ki€m sodt (control-pressure) & mot mic quy dinh nao dé ciing
nhu duy tri 4p sudt nhién liéu trong mach khi ngirng ddng co.

e. Van chénh dp (differential-pressure valve)
* Vi tri ldp ddt va két cdu

Hinh 37 giGi thi€u van chénh dp dugc 1dp dit bén trong bd phian
phdi xing. Mi van chénh 4dp c6 mang (7) ngdn van thanh budng trén va
budng dudi. Ld xo (6) &n mang xudng md dudng cho xing len vio &ng
(3) dén béc phun xing. Pong c¢d c6 bao nhiéu xy lanh thi b phan phdi c6
bdy nhiéu van chénh 4p.

Cdc budng dudi (8) clia cdc van chénh ap thong nhau va nhédn 4p
sudtxing ban diu (1) tif bom xdng dua d€n. Cdc budng trén (2) thdng véi
cdc khe phan lugng trén vach xy lanh phan phdi. Vi du ddng cd 6 t c¢6
bdn xy lanh, budng trén ciia bdn van chénh 4 dp thong v8i bon khe dinh
lugng va kin d6c 14p vGi nhau.
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Hinh 37: Két c4u lién hgp
ctia bé phan phan phéi
nhién liéu vdi van chénh
ap:

1. Xdng nap vao vdi ap
suét ban diu; 2. Buéng
trén cua van chénh ap;
3. Ong dan xang dén béc
phun (dp sudt phun);
4. Van trugt; 5. Vai dinh
lugng cta van trugt va
khe phén lugng; 6. Lo xo;
7. Mang van; 8. Buéng
dudi cda van chénh 4p.

Hinh 38 b: Mang van
trang xuéng séu, lugng
nhién liéu phun ra nhiéu.

Hinh 38 a: Mang van tring
xuéng ndng, nén lugng
nhién liéu phun ra bé.




* Cong dung va hoat dong

Chic niing cita van chénh 4p 14 duy tri ¢8 dinh mifc d6 chénh 1éch
dp sudt gilfa budng trén va budng dudi khong 1& thude vao dong chay
clia xang. Mic chénh léch 4p suit nay 12 0,1 bar. N&u luu lugng xing
chdy xuyén qua khe phin lugng vio budng trén 16n, mang (7) s& vong xudng
md 16n ti€t dién lwu thong cda xang, dua nhidu xing dén béc phun. N&u
lugng xaing cung cdp dén céc béc phun gidm, mang s& ning 1&n am nho bét
ti€t dién luu thdng xang, ddng tdc nay duge thie hién nhd cdc lyc tic dong
1én mang cho d&n khi ¢6 rd lai mifc chénh 4p 0,1 bar.

Hinh 384 cho thiy van trugt duge ning 1én it, tiét dién luu théng
xdng bé, lugng xdng phun ra nhd. Hinh 38b, van trugt ning 18n cao hon,
md 16n khe phin lugng, mang triing xudng md I6n tiét dién xing tuu
thdng cho phép lugng xdng phun ra nhiéu hon.

Tom lai, trong qué trinh hoat ddng cfa van chénh 4p, sitc cing [ xo
(6), 4p sut clla xang tac dong vao phia trén va phia dudi mang (7) d3 tacra
mot lue thing bing gitip cho van chénh ap thyc hién cic cong téc dinh lugng
xdng mot cach chinh xéc.

1L HIEU CHINH TY LE XANG - KHONG KHi THEO CHF
PO TAI CUA PONG CO

V6i k§ thuat thi€t k&
¢d bdn cia HTPX K-

2 5 Jetronic nhu vira trinh bay,
ta thiy lugng xang phunra
ty 1& thuin véi luu lugng
khong khi nap, c6 nghia la
hé s6 du khong khi khéng
thay ddi (xem lai chuong 1

x x vé hé s& du khong khi).

c Trén thue t€, ty theo ché

) dd tdi khdc nhau, déng co

Hfinh .‘iQ: {mh hudng cda dé cén 6ng khuéch doi hdi cdc [}’, 18 khi h3n
tan doi véi lyc ndng cao mém do trong bé cdm 2 3
bign dong khi nap. hdp khdc nhau. Cy thé &
a. DY c6n cd ban, khodng ndng h cao vira. che do chay cdm chirng
b. DG cdn hep thua, khodng ndng h cao hon. raldngti khdng tdi cling
¢. D$ con rong hon, khodng néng h thép thua. nhu & ch& d6 toan tdi khi
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h&n hop phai gidu xang hon (ddm). Ngudc lai, cdn ché do ngheo xing d ché
dd tai mot phdn. Cdc bién phédp sau diy duge ap dung nhiim gidi quyé&t vin
dé k¥ thudt néi rén:

- Ci ti€n hinh dang 8ng khuy&ch tdn clia bd cAm bién khong khi nap.

- Trang bi thém béc phun xing khdi ddng lanh.

- Diing cd cdu sudi néng ddng co.

- Lam cho khi hdn hgp gidu xdng lic toan tdi.

- Diing bd phin ting t8¢ (b8¢ mdy acceleration).

1. Cai tién hinh dang 6ng khuyé&ch tin

Ong khuy&ch tan nay 1a mot phin ctia dng hiit khdng khi bo tri
phia trén mam do khéng khi nap. Ong khuyé&ch tdn ¢6 dang con ¢d ban
nhut gidi thiéu & hinh 39a, dong khi nap ning mam do 1én khodng cao h.
N&u a4 cén duge thu hep lai gidng nhu Alnh 395 thi khodng ning h s& 16n
hdn cho ciing mét khdi lugng khdng khi nap. Ciing cling kh6i lugng khdng
khi nap nhu th€, nhung néu d8 con duge md rong thém nhu trén hink 39¢
thi mam do dudc ning 1&n thip thua. Mam do dugc ning 1én cang cao,
" khe dinh ludng trong bd phin phdi xdng cang duge ma3 16n, x&ng phun ra
nhiéu hon va ngugce lai. D€ diéu chinh tJ 1€ xdng - khong khi thich tng
v6i cdc ch& d6 tai khic nhau ciia ddng cd, 6ng khuy&ch tén dugc thi€t k€
nhu gidi thidu trén hink 40. Poan cdn (1) va (3) tao dugc mot hdn hgp khi
gidu xing ddp tng ché d6 toan tdi va ch€ d6 cAm chifng khong tdi. Poan
con gilta (2) rong hon hai doan trén tac dugc khi hdn hgp nghéo xing
thich nghi v8i ch€ d6 tdi mdt phin (part load range).

\ V' Hinh 40: Ki€u dang thiét k& cubi cong cda
8ng khuéch tan b cam bién luu lugng dong
2 khi nap .
1. Khu viic cho ché dé toan 1ai; 2. Khu vuc cla
3 ché db tai mot phan; 3. Khu vife nd may ralangti.

2. Trang bi béc phun xiing khdi dpng lanh (cold-start valve)

Tién hanh khdi dong dong cd trong thdi tiét gid lanh rat khé vi qud
trinh tao khi hdn hgp khdng dudc t6t bdi cdc nguyén do sau diy:

- Toc d6 quay cia truc khuyu thip, dong khi nap yéu lam cho xing
khdé béc hoi.
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- Pong ¢o dang lanh, han ché sy boc hai cia xang.

- $& xang khong bSc hdi s& dude ngung dong trén vdch 8ng hiit 1am
cho xy lanh d6ng cd thi€u x4ng.

Pé€ cai ti€n, ngudi ta 1dp dit thém béc phun xing khdi déng lanh
phia sau budm ga trong 6ng gép hit. Khi hoat déng, béc nay s& phun
thém mét lugng xing bd sung vao trong 6ng nap chung cda céc Xy lanh
ngoai lugng xiang do c4c béc phun cla titng xy lanh dd cung cap.

2
1—— - N—l
E=
- Hinh 41: K&t cdu va hoat déng cla béc
i | L3 phun xang khdi dgng fanh :
1. Ddu ndi ddy dign; 2. Cla xdng vao;
H | gz 3. Van ddng thai 13 16i tix; 4. Cudn ddy
HH = x6lénoy; 5. Miéng phun tao xody 16¢c;
T 6. B¢ van.
N [T N
6 B
/

Hinh 41 gidi thidu k&t cdu cha mdt béc phun xing khdi dong lanh loai
dién tir ding xdl&noy. Khi ¢6 tin hidu md van, dong dién di vao diu cimday (1)
tirhéa cudn day xdlénoy (4), 161 (3) duge hiit 18n m& b van (6). Xang di vaoclra
nap (2) qua udi loc, chui vao bé van (6) va phun ra khdi mi¢ng phun xody (5).

Miéng phun (5) dugc thi&t k& rdt dic biét, xing phdi thot ra qua 16
ti€p tuy&n nhd tao thanh chuyén déng xody. Chuyén d6ng nay hinh thanh
hiéu ¢ng phun xody gitp t4n nhuyén xang, khi hdn hgp duge tron déu.
Liic ngung hoat ddng, 10 xo s& &n I5i (3) xudng d6ng kin bé van (6).

Thdi gian hoat ddng cla béc phun xAng khdi ddng lanh dugc diéu
khién v kh&ng ch€ nhd ¢dng tic nhiét ~ thdi gian (thermotime switch).
Hinh 42 gi6i thiéu két cdu clha cong tdc ndy, né dugc 1ap dit trong beng
nudc 1am mét ddng co d€ ti€p nhin nhiét 4o tnyc ti€p cla dong cd. Chi
tiét chinh cua cong tic 13 tim ludng kim (3). Bién trd nung néng (4) nhin
dong dién tir ddu ndi diy (1) 4€ nung miéng ludng kim.
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Trong lic khdi d6ng ddng cg dang ngudi & thdi i€t gid lanh tiép
diém (5) d6ng ndi mach cho béc phun xing khdi dong md. Khi dong co
da nd dugc, nhiét cla dong co cliing vdi nhiét clia dién trd nung ndng (4)
1am nd dai mi€ng ludng kim (3) md (i€p di€m (5) ngit mach dién déng
kin van ctia béc phun khdi dong.

z Hinh 42;: K&t cdy cda
1 ¥ c6ng tic nhidt - thai gian:
£ & 1. Ddu ndi ddy dién;
25 TN f 2. Vo, 3. Thanh ludng fim;
2 P 4. D&y nung; 5. Tisp diém
3———21 [
Shigg
4 e |-
F
§ — ——i 1k
1 Thai gian phun xéng (s) Hinh 43: Lién hé cta thai
g8t gian hoat ddng phun

xang khdi déng lanh d6i
vdi nhiét d déng co.

Nhiét d¢ dong co (°C)

i L P
>

-30 -20 0 10 20 30 40 50

Trudng hgp khdi dong nhi€u lan nhung ddng co vin chua nd dudc,
s€ ¢ nguy ¢d bi ngdp xdng va ngdp xing (engine flooding) vi bé¢ phun
khdi dong cit phun xing mii. Nguy cd nay tranh dugc nhd dién trd nung
néng (4).Di€n «rd ndy gidi han thdi gian phun cha béc phun khdi dong
cho dii mdy vin chua nd dugc, dudng biéu di€n & hinh 43 cho thdy lic
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nhiét dd d mufc -20°C vdi phun khdi dong s& bi ngdt sau khi hoat déng
phun xdng khodng 7,5 gidy ddng hd.

3. Lam d@am khi hdn hgp trong qud trinh sudi néng déng co
{(warm-up enrichment)

Sau khi ddng co da khdi dong xong, c6 nghia 1a di nd mdy dudc,
phdi cho ddng cd nd & ché€ d6 cam chirng khong tai (ralingti) trong mot
thoi gian trudc khi cho kéo tdi. Pong tdc k§ thuitnay rat cin thiét d€ kéo
dai tudi tho clia ddng cd vi goi 1a qud trinh sudi néng ddng cd. Sau khi
ddng ¢o di nd dudce, béc phun khai déng lanh ngung hoat déng, nhung
nhu ciu sudi m ddng cd vin ddi hdi mdt lugng khi hdn hop dam, ¢6
nghia 12 gidu xing ( A<1.0). Coc&u lam didm khi hdn hdp duge ki€m so4t
va di€u khién do bo i€t ché sudi néng déng cd (warm-up regulator). Khi
ddng co dang cdp ngudi, bd tiét ch€ nay gidm 4p suit dieu khi€n van
trugt trong bo phin phoi xing, nhd vay cdc khe phan lugng duge md rong
hon, xdng phun ra nhi€u hon. Tuy nhién viéc 1dm dim xing nay phdi
dugc giam lién tuc theo mic ting nhiét 3§ cda ddng cd nhim trdnh trudng
hgp bi du xang.

Dudng bifu
dién dic tinh ctia bd
i€t ch€ sudi néng
ddng cd d6i vdi nhiéu
nhiét &6 vin hanh
khic nhau dugc thé
hién trén hinh 44. Hé
$& 1am dam khi hdn
hdp 1,0 tuong ing véi

=
=]

o
n

§
\
e
RN

Hé s8¢ lam dam khi hon hgp
& 5 X :

. . 1.0 B B
cong tac dinh lugng 0 30 80 90 120 150 s
xang lc dng cd hoat Thoi gian sau khéi dong
dong & nhiét dd vin
hanh binh thuding. Hinh 44: Duong bidu dién dic tinh clia b6 tiét

ché sudi néng déng co & nhidu nhiét dd khdng
khi khac nhau.

4. B9 ti€t ch& sudi néng dong co

Hinh 45ab gi6i thiéu k&€t cau vA hoat dong cla bd nay. NS dudc bs
tri trén thian dfng co nhiim ti€p nhin tryc ti€p nhiét d6 cia ddng co. Bén
trong bd ndy gdm c6 mang van (1) (valve diaphragm) duge didu khién
nhd 16 xo (4). Thanh 15 xo 1udng kim (5) dugc nung néng thém nhd dién
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tr8 (6) sé tac ddong 1én sic cing clia 10 xo (4). Trong diéu kién ddng cd
dang cdn ngudi, thanh 10 xo ludng kim (5) 4n 10 xo (4) kéo mang (1) triing
xudng theo lam ting thé tich bén trén mang. Nhd vy 4p sudt diéu khién
tdc ddng trén van trugt sé gidm gilip van ndy md khe phan lugng 16n hon
dé thém xing.

Sudt thdi gian nd mdy sudi néng dong cd, nhiét d6 ting 1én dn,
tdm 10 xo ludng kim nd dai theo hudng bat 1én, 10 xo (4) s& ddi mang (1)
1én ]am ting 4p suat diéu khién van trugt trong bd phan phdi xing nhim
md nhé khe phin lugng gidm bdt xidng.

Sau khi d6ng cd di k&t thiic qud trinh sudi néng, 4p suat diéu khién
trd nén khong d6i & mitc 3,7 bar.

Hinh 45: Két cdu
cla bé tiét ché sudi
ndng déng co :

a. Ldc ddng co
dang ngudi lanh;
b. Luc déng co da
néng dén nhiét dé
védn hanh;

1. Mang van;

2. Xang héi vé;

3. Ap sudt ki€m
sodt; 4. Lo xo;
5. Lo xo Iuéng kim;
6. Day nung bdng
dién.
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Tém lai, nhd c6 su can thiép cla b ti€t ché sudi néng ddng co, dp
sudt diéu khi€n trén van trugt vao khodng 0,5 bar lic khdi dong lanh va
dat d€n 3,7 bar khi dong co da néng d€n nhiét d6 van hanh binh thudng.
Dién trd d6t néng bS sung (6) gitip cho b ti€t ché hoat ddng mot cdch
hoan hdo thich ¥ng v6i yéu ciu cda ddng cd, tranh tinh trang 1am dim
khi hdn hgp thdi qu4.

5. On dinh van t&c cAm chirng (Idle stabilization)

Trong lic dong cd dang con ngudi lanh, luc ma sdt cdc chi ti€t cla
ddng cd trong ddi 16n, vi vay can phai thing luc cdn ndy d€ bio didm sy
n dinh ciia vén t6c cim chirng khéng tai. Do d6 trong qu4 trinh nd may
sudi néng dong cd, cin phéi cung cAp thém khi hdn hdp, cdng viéc nay
dugc thuc hién nhd thi€t bi b8 sung khi nap sip mo ti dudi day.

6. Thi&t bi bé sung khi nap (Auxiliary-air device)

Thi€t bi ndy dugc 1dp dat k& cAn dong cd d€ ti€p thu t&i da nhiét dd
ctia dong cd (hinh 46). Bén trong thi€t bi c6 dia duc 15 (4) dung d€ déng
kin hay m3 mach nap khong khi bd sung. Thanh 10 xo ludng kim (3) s€
diéu khién dia (4) khi n6 thu ngdn hay nd dai. Pién trd nung néng (2)
kh&ng ché thdi gian md ciia thiét bi tily theo loai dong co.

Trong qud trinh sudi néng, déng co dugc cho nd & ché d cAm chimg
khong tai, ddng cd dang cdn ngudi lanh, canh buém ga déng gin kin, mach
khong khi nap b3 sung s& dugc mé 16n t5i da. Thi€t bi do luu lugng dong khi
nap s& tinh thém lugng b3 sung nay dé phun thém xing. Nhiét do dong co
cang tang 1én thi ti€t dién luu thdng clia thi€t bi bd sung khi nap cang dudc thu
hep va s& déng kin sau khi hoan tat qua trinh sudi néng dong co.

7. Lam dam khi hdn hgp & ch& dd toan tai (Full-load enrichment)

Nhu ta da biét, & ché do
kéo tdi mot phin, dong cd cin
khi hén hgp nghéo xing (lean-
mixture), nhung trong ché& do
toan tai khi hdn hop phai thit
dam (giau xdng). Ngoai phuong
an thi€t k€ dng khuyé&ch tdn c6 ;
dd con thay ddi nhiim 1am thay 1 2 3 4
doi ty 1€ xdng-khong khi, ngudi Hinh 46: Thiét bj b6 sung khi nap :

2 uaf -~ e at -~ .
ta con cdi tién b tiét ché sudi 1. D4u néi day dién; 2. Day nung; 3. Tdm 1o
néng déng cd (hinh 45) nhim xo lubng kim; 4. Dia dyc I8,
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muc dich 1am dam khi hdn hgp
g ché& d6 toan tai. T

Viée nay duge thuc Tg Ralangti va tai mjt phin
hién bing cdch diéu chinh dp g
suit ki€m sodt thy thudc vao g //\/
do chin khong trong dng nap. 3 ]
Puong bidu didn wén hink 47 2 Tdi toan phin
cho thiy su lién hé clia 4p suft o
xiém soat d6i v6i tdi trong clia Che 5 tdi cia dong co —»
dong co. Tung dd cla do thi Hinh 47: Lién hé gida ché dé 1&i trong cila
biu dién ap suit kiém sodt, dong cd va dp sudt kiém sodt.

hoanh d6 1a tdi trong clia ddng

cd. Ta thiy & ché db chay cAm chitg khong tai va mot phin i 4p sudt kiém
sodt cao, nhung G ch€ dd toan tai dp sudt nay gidm xudng nhanh.

Hinh 48 gidi thiéu k&t cau va hoat ddng clia bd i€t ché sudi ndng
dong c¢ duge trang bi thém mang tdc ddng todn tdi (Full-load diaphragm).
B6 1i€t ch& sudi ndng ki€u nay ¢6 hai 16 xo (7), 1 xo trong dn 1én mang

- tdc dong (10). Mang nay ngin phong tdc déng thinh hai phan, phin trén
théng vdi 6ng nap khong khi ngay phia sau cinh budm ga nhd &ng thong
(3). Phin dudi lién lac tryc ti€p véi 4p suft khong khi hoic vdi bd air (bdu
loc khong khi) qua 16 thdng (9).

Ngoai nhitng chifc ning hiéu chinh ty 1& xang-khdng khi trong qua
trinh su3i néng dong co, bd ti€t ché cai ti€n naycon lam ddm xdng cho cdc
ché d6 1di khac nhau nhu sau:

- Hoat d6ng & ch&€ dé cAm chirng khong tdi vd mdt phan tdi:
Luc nay cdnh budm ga md nhd, dd chdn khdng phia sau cdnh budm
ga 1dn, ¢ nghia 13 4p suit y&u, mang (10) sé duge hdt 1én cham vao
vai chdn (8), 10 xo trong s& chiu mic cing 81 da. C4d hai 16 xo (7) day
mang (4) 1én 1am ting dp suit ki€m sodt tic ddng trén van trugt cla
bd dinh lugng. Lic ndy lugng xing phun ra thich tng v4i ch€ d6 cim
chitng vA mét phan tai.

- Hoat ddng & ch& do toan tai: trong ch€ dd niy, canh buém ga md 16n,
d6 chan khong trong dng nap gidm, ¢4 nghia 1a 4p suit ting, mang (10) bi &n
xudng v ty 1én diém tya (11). Ld xo trong ciia bd 1d xo kép (7) din ra. K&t
qua 12 mang (4) s& triing xudng 1Am gidm 4p sudt ki€ém sodt, lugng xang phun
ra dugc ting 1én, d4p dng di cho nhu cau clia ch& dd toan 4i.
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Hinh 48 a,b: Két cau
va hoat déng clia bé
tiét ché sudi néng
déng co co trang bj
mang tac déng toan
tai:

a. Hoat déng trong
ché dgé chay cdm
chang va tdi mgt
phén.

b. O ché dé toan tai.

1. Cudn ddy nung
néng; 2. Td&m 16 xo
luéng kim; 3. Lién lac
vdi chdn khéng 6ng
hat; 4. Mang van; 5.
Xdng héi vé thang
chua; 6. Ap sudt kiém
soat tu bé phan phéi
xang; 7. Lo xo déi; 8.
Vai chdn trén; 9.
Théng vdi dp suét
khéng khi: 10. Mang;
11. Vai chan dudi.

8. Lam d4m khi hdn hgp & ch& a9 tang tdc Aot xuat (Accelera-
tion response)

Xin nhic lai vé ch€ d6 ting t6c dot xuit, lic cin vugt qua mit xe
phia trudc cung chiéu, 14i xe phdi nhdn manh ban dap ga d€ dua xe vot
1én tic thi goi 1a ch€ d6 ting tSc ddt xudt. Vi ki€u thi€t k& uwu viét,
HTPX K-Jetronic khong can 1dp thém thi€t bi cho ch& d6 hoat dong nay.
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Khi cdnh budm ga md 16n dot xudt, luu lugng dong khi nap cling
ting 1én dot xudt, hanh trinh cda mam do bd cdm bi€n dong khong khi
nap s& ning 1én cao hon so véi trudng hgp budm ga ma i6n tir . Kétqua
12 van trugt trong bd dinh lugng dude nang 1€n cao hon, md thém khe dinh
lugng cho xing phun ra ddm hon, bio ddm ting tSc t6t.

Hinh 49 gidi thigu cdc
duding biéu dién dic tinh cda
HTPX K-Jetronic trong trudng
hop cdnh budm ga md 16n dot
xuat. Hinh trén cho thiy dudng
dic tinh chia budm ga tir vi trf
déng dén vi tri m3 1n 100%.
Pudng biéu dién hanh trinh
ning 1én clia mam do dong khi
nap trong khodnh khic 0,5 gidy
(hinh gitta), ta thdy sau gin 0,1
gidy mam do dudc ning 1én
cao t6i da sau d6 tut xudng va
ti€p tuc dao déng 1én cao tix tir
trong thsi gian 0,5 gidy déng
hé. Hinh dudi ciing 1a dudng
dic tinh vin t8c truc khuyu
déng cg ting nhanh sau 0,5
gidy déng ho.

2
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Hinh 49: Pudng bidu dién hoat dgng cla hé théng
phun xdng K-Jetronic trong ché dé lang t6c dét xuat.

IV. KIEM TRA HE THONG PHUN XANG K-JETRONIC

N&u ¢6 trd ngai k§ thuit, déng cd van hanh khong dn, phdi ti€n
hanh ki€ém tra hé thong nhién liéu nhu sau:

1. Ki€m tra béc phun xiing

Hinh 50 gii thiéu thi€t bj chuyén diing € ki€m tra béc phun. Céc
béc phun xiang K-Jetronic vd KE-Jetronic sau khi thdo ra khoi dong co s&
dugc ki€m tra trén thiét bj nay. C4c chiic ning sau ddy cla béc s& dudc
kiém tra:
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- Ap suit m3 van béc {
phun. :

- Tinh trang rd ri xdng.

- Hinh dang tia xdng
phun ra.

- Ti€ng rung va khua clia
béc phun.

Sau khi kiém tra n€u dp
sudt md van khong ding quy
dinh, phdi thay mdi béc phun. Hinh 50: Thiét bi chuyén dung

dé kiém tra béc phun xing hé
théng phung xang K-Jetronic

D¢ tric nghiém tinh
trang ro ri, nhéu xidng, ta thao
tdc nhu sau:

- Lip rdp béc phun cin ki€m tra 1&n thi&t bi.

- Bom tay thi€t bi ting dan dp sudt nhién li¢u 1én d&n tri s6 thip
thua tri s6 4p sudt md van 0,5 bar.

- Duy trl 4p sui't nay trong thdi gian 60 gidy ddng ho.

- Trong thdi gian nay xiing khong dugc rod ra va dong thanh giot &
diu béc phun. Khi tric nghiém am thanh rung khua md van clia béc va
tinh hinh tia xing phun ra, cin Iuu ¥ cdc quy dinh sau day:

- Khi phun xing, van phdi tao ti€ng rung khua nghe rd, khong
nhéu giot.

- Tia xdng phun ra phii manh, phun thing dit khodt va tao suong
nhuyén.

2. So sanh lugng xing phun ra giita cac béc phun

Pé tric nghiém, so sinh lugng xdng phun ra giffa cdc béc, ta thao
tdc nhu sau:

- B6 phin phdi xing duge dé tai chd trén dong co

- N&i cdc 6ng chia xing clia bd phan phdi va cdc béc phun vao cdc
dng clia thi€t bi kiém tra nhu gidi thiéu trén hink 51. Thi€t bi nay c6 thé
diung cho déng cd 8 xy lanh.

- N€u két qua ki€m tra cho thdy lugng xdng phun ra giifa gilfa cdc
béc khong ddng déu ching td c6 hdng héc trong chinh bd phén phdi xidng
hay trong cdc béc phun.
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3. Thi€t bi do ki€m 4p suat nhién liéu
Thi€t bi ndy diing d€ do ki€m cdc 4p sudt nhién liéu quan trong
trong h¢ th&ng phun xing K-Jetronic. Cdc 4p suit nay bao gdm:

- Ap sudt ban ddu dugc quyét dinh do: Bom xdng, lyc ¢dn dong
chdy cda loc xang, su diéu ti€t ciia bo didu 4p 4p suat xing ban dau.

- Ap sudt kiém sodt van trugt. Ap sust ndy rat quan trong d6i vdi
hoat dong phun xing & nhidu diéu kién va ch& d6 hoat déng khéc nhau
clia dong cd, cu th€ nhu ch€ do sudi am dong cd, ch& do tai mot phén,
ch& d6 tai toan phin, ch€ do ting tSc Aot xual.

- !.

&y [o
=20

O oo
]

Hinh 51: Thiét bi kiém tra d& so sdnh lugng xang
phun ra giGta cdc bec phun :

1. Ong dén cia bo phén phdi xang; 2. Cdc béc phun
xdng. 3. D4u néi 6ng tf dong; 4. Ong ddn xang ciia thiét
bi; 5. Ong do lugng xang bé. 6. Ong do fugng xang ion;
7. Ong xang héi vé thung chua.
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CHUONG 3

HE THONG PHUN XANG DIEN TU
L-JETRONIC

I. Khaii quat hé théng phun xéing dién tif L-Jetronic
II. Hé thong cung c4p xiing

IT1. Hé théng cdc bd cam bi€n

IV, Dinh lugng nhién liéu
V. Hiéu chinh ty 1& khi hdn hgp

VI. Cd cduhd trg

I. KHAI QUAT Vi HE THONG PHUN XANG PIEN TO
L-JETRONIC

L-Jetronic 1 hé th&ng phun xing da diém, diéu khién bing dién ti.
Xing duge phun vao cifa nap cda cdc xy lanh déng cd theo tirng lic chi
khéng phun lién tuc. Qué trinh phun xdng va dinh lugng nhién liéu dugce
thuc hién theo hai tin hiéu gdc: Tin hiéu vé khoi lugng khong khi dang
nap vao va tin hiéu vé€ van t8c¢ truc khuyu cla dong co.

Chiic ning cla L-Jetronic 12 cung cip cho ting xy lanh djng co mot
lwong xang chinh xdc ddp dng nhiéu ché& d6 tdi khdc nhau cda dong co.
M4t hé thong cic bd cdm bién (sensors) ghi nhin théng tin v€ ché€ d6 lam
viéc cia & t8, vé tinh trang thuc t& cla dong cd, chuyén ddi cdc thong tin
nay thanh tin hiéu dién (electrical signals). Céc tin hi¢u dién dude nhip
vao bd vi xr 1y va diéu khién ECU (goi 1a hdp ECU ddng cd). ECU sé x1t
1¥, phin tich cdc thdng tin nhin duge va tinh todn chinh xdc lugng xang
cAn phun ra. Luu lugng xing phun ra dugc dn dinh do thdi lugng md van
cla béc phun xing (duration of injection).

Bom xidng dién (2) cung ciAp nhién liéu cho ddng ¢d va tao dp suit
di manh d€ phun xing vio ctfa nap xy lanh. Hop ECU (4) diéu khién cdc
béc phun xing (5) phun nhién liéu. Hé thdng phun xing dién 1t L-Jetronic
bao gdm cdc hé théng chic ning c¢d ban sau diy:

- Hé théng cung cdp nhién liéu.
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- Hé th6ng ghi nhidn thdng tin vé ch&€ d4 hoat dong ciia ddng co.

- Hé thdng dinh lugng nhién liéu.

* Hé thong cung cAp nhién liéu

Hé thong cung cip nhién lidu ciia L-Jetronic ddm trich ba chifc nang:

- Hiit xing tif thiing chita d€ bom dén cdc béc phun.

- Tao 4p sudt cin thi€t d€ phun xing,

- Duy trl 4p suit nhién liéu ¢6 dinh trong 8ng chia béc phun (fuel rail).

* Hé théng ghi nhin théng tin

Mot hé théng gdm cic bd cAm bi€n ghi nhin thong tin vé ché @5 Iam
viéc khic nhau ctia ddng cd. Thong tin quan trong nhit 13 khdi ludng khong
khi nap vio dong cd, thong tin nay dugc ghi nhin tif bd cim bién khdi lugng

Hinh 52: Hé théng phun xang didn tr da diém L-Jetronic trang bj mach hiéu
chinh khép kin Lamda (cdm bién oxy);

1. Thing xang, 2. Bom xéng dién; 3. Loc xang, 4. ECU; 5. Béc phun x&ng, 6. Dan dng
xang v6i b6 didu 4p; 7. Ong gop hut; 8. Béc phun khdi déng lanh; 9. Cong tic budm
ga; 10. BS cadm bign dong khi nap; 11. BS cadm bign lamda (oxy); 12. Cong tée nhiét
thoi gian; 13. B¢ cdm bién nhigt dé dong co; 14. DAu chia lita delco; 15. Co cdu cung

cdp khéng khi phu trdi; 16. Ac quy; 17. Khéa cdng tc va khéi dong may; 18. Cam
bi€n nhiét do khéng khi nap.
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khong khi nap hay thi&t bj do gi6. Cdc bd cAm bién khic ghi nhin théng tin
vé vi tri buSm ga md 18n hay md bé, vé van t8¢ truc khuju dong cd, v& nhiét
do cta khong khi nap va nhiét d6 cha dong cav.v...

* H¢ théng dinh lugng nhién lién

Hoép ECU dong co ti€p nhédn thdng tin dudi dang tin hiéu dién tir
cdc bd cdm bi€n néi trén, sau d6 d4nh gi4, x¥ Iy thong tin ndy, loc v
khuy€&ch dai thanh nhitng tin hi€u ra. Tin hidu ra dudgc gifi dén cdc béc
phun d€ diéu khién md cic béc phun xing. Hinh 53 gidi thidu cdc thanh
phin chinh clia hé thdng phun xing dién t¥ L-Jetronic.

% UU PIEM CUA HE THONG PHUN XANG DIEN TU
L-JETRONIC

* Ti€t kiém nhién liéu
Nhur ta 43 biét, trong hé thdng cung cAp nhién liéu bing bd ché hda
khi, do dic di€m k&t cdu chia cit cia Sng gop hit, cde xy lanh nhin duge
-lugng khi hén hgp khdng thdng nhit. Cong suit tao ra trong céc thi nd giira
cdc xy lanh déng co khdng dong déu nhau, giy ra s hao n nhién lidu.

Trong hé théng phun xdng dién ti¥ L-Jetronic, méi xy lanh cé
riéng cho né mGt béc phun xidng. Cdc béc phun xdng c¢cla d6ng cd
dugce di€u khi€n do cing mét bd ECU, nh& vay cdc xy lanh dong co
dugce cung cdp lugng xing déng dé€u va th6ng nhat & ba't ci ché d6
hoat ddng nao cda 616,

* Thich \ing véi nhiéu ch& @6 tai khdc nhau

Hé thdng phun xidng dién tif L-Jetronic ¢6 khi ning dép dng viéc
cung cip nhién liéu cho dong ¢d & tdt ci ch€ d6 va tdi trong thay ddi khdc
nhau ¢lia 6t6. Didc biét 1a ddp dng va can thiép cyc nhanh. Bo vi xt 1y va
diéu khién ECU chi huy béc xit xang vao ¢ita nap cia xy lanh trong thdi gian
cyc nhanh, tinh biing phin ngan clia mdt gidy ddng hd.

* Giam lugng djc¢ t6 trong khi thai

Nhu ta d bi€t, su hinh thanh hoi ddc trong khi thai 618 lién quan tryc
ti€p dé€n ty 1€ xing — khong khi cda hdn hop khi. Mudn cho khi thai 616 bt
hai déc, hé thdng nhién liéu phai dd kh3 nang duy tri 8n dinh tJ 16 xing ~
khong khi & mife t6i uu. L-Jetronic c6 kha ning cung c&p khi hén hgp hoan
hdo, ddp iing dugc yéu ciu vé van dé mdi trudng cla qudc t&.
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Hinh 53: cé4c thanh phdn co ban cla hé théng phun xdng dién ti L-Jetronic:

1. B cdm bién luu lugng dong khéng khi nap; 2. ECU; 3. B4u loc xang; 4. Bom
xang; 5. Bé diéu 4p xdng; 6. Cd cdu cung cap khéng khi phy; 7. Céng tdc nhiét
thoi gian; 8. B6 cdm bién nhiét dé; 9. Cdng tic vi tri buém ga; 10. Béc phun
xdng khdi déng lanh; 11. Béc phun.
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* Cong sudt ddng cd ting cao hdn

Trén ddng cd 616 diing bd ché hda khi, cho du &ng gép hiit dudc
thi€t k&€ ding quy ludt khi ddng hoc, hé s6 nap vao xy lanh van thip.
Nguyén do 13 khi hén hop ning do ¢6 trdn 1an xing nén luu thong chim.
Trén hé thong phun xing, chi ¢6 khdng khi luu thdéng trong 6ng gép hiit.
Khéng khi nhe nén Juu théng nhanh va nhiéu hon. X4ng dudc phun thing
vao clta nap clia xy lanh, nhés vy hé s& nap cao, k&t qua 12 cong sudt
déng co cling ting cao.

11. HE THONG CUNG CAP XANG

Trong hé thdng phun xing dién tlf, hé thdng cung cdp xing gom
nim bd phin chinh sau day:

- Bom xing dién.

- Bg loc xdng.

- 6ng xdng cla cdc béc phun (fuel rail ~ 8ng chia xing béc phun).

- B3 diéu dp xiing (pressure rcgulator).

- Cdc béc phun xdng.

Hinh 54, 55ab gi6i thiéu cie bd phan thude he thdng cung cip xing. Bom
xang dién loai bi gat (2) riit x&ng tir thing chdfa (1) bom xing chay xuyén qua bau
loc (3) nap vio dug chia cic béc phun (4). Ap sufitbom xang khodng 2,5 bar. Xang
trong Sng chia béc nap diy cic béc phun. PAu cudi clia 8ng (4) ¢6 Hp datbd dicu
ap (5). Bo nay c6 cong dung duy tri p suft nhién liéu rong mach dugc ¢8 dinh. Hé
thdng ducc thigt k& cung cap lugng xang nhiéu hon dong co yéu ciu, s8 xang thifa

duoc dua rd lai thing chita tirbd di¢u ap xang.
Xang hdi vé
4

5
Hinh 54: Hé th6ng cung cdp xéng []
7

cda L- Jetronic:

1. Thing xdng; 2. Bom xdng dién;

3. Loc xdng, 4. Dan 8ng xdng; 5. 3
B6 diéu ép xdng; 6. Béc phun x3ng;

7. Béc phun khéi déng fanh. 5
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Hinh 55a: Két c4u clia bom
x&ng dién:
1. L6 hat; 2. Van gidi han
ap sudt bom; 3. Bi gat; 4.
Réto bom; 5. Van chén;
6. L& thoét.

Hinh 55b: Hoat déng bom
xdng cda cédc vién bi gat:
1. L8 hut; 2. Pia Réto chia
bi gat; 3. Bi gat; 4. TAm dén
huédng; 5. L& bom di.

Nho vdy trong qud trinh hoat dong clia ddng cd, nhién liéu dugc
bom luu thong lién tuc, xuyén sudt qua hé thdng, dic diém nay tao ra hai
uu di€m k§ thuit:

- Toan by hé théng nhién liéu dudc ludn ludn lam mat tot.

- Loai trir sach cdc bot hai xdng (fuel vapour bubbles) ddm bio tét
viéc khdi dong lic dong cd néng.

Sau ddy chiing ta tim hi€u nguyén ly két cdu va hoat dong clia tirng
b6 phin thudc hé thdng cung cdp xing.

1. Bom xiing dién (hinh 55a,b). Xem mé ta ¢ chuong 2.

2. Baulgc xiing (hinh 56). Xem mé ta trong chuong 2.

3. 6ng chia xéing cac béc phun

6ng chia xdng cdc béc phun c6 chitc ning nhu mdt kho chita nhién
li€u clia cdc béc phun xdng. Dung tich clia né 16n hon nhi&u 1dn so véi
lugng xdng can thi€t cung cap cho mdt chu ky hoat dong clia dong co.
Nhd véy tranh dudc tinh trang 1am thay ddi 4p suat xdng trong &ng chiabéc.

1 2 3

Hinh 56: C4u tao cia b4u loc xang:

1. Bl lpc béng gidy; 2. T4m loc; 3.
Vach dé.
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6ng chia xang cdc béc phun ¢6 c¢bng dung sau day:
- Cung cdp xing ddng déu cho cac béc phun dudi 4p sut bing nhau.

- Lam noi g4 14p cdc béc phun va gitp cho viéc thdo rdp cdc béc
phun dugc dé dang.

4. By diéu dp nhién lié¢u (pressure regulator)

Trong mach cung cap nhién li¢u, bd diéu 4p c6 cong dung cd dinh
ap sudt nhién liéu trong &ng chia x&ng cla cdc béc phun. Viéc didu 4p
ndy rdt can thiét, vi nhd ap sut xing khong ddi nén lugng x&ng phun ra
chi con 1€ thudc vio mdt y€u & duy nhit 12 thii gian md van cho béc phun
xang (valve opening time) hay thdi lugng phun x3ng (injection duration).

BS diéu 4p xing duge 13p d4t 3 phia cusi ng xang chia cdc béc
phun. N6 duy tri 4p sudt khodng 2,5 bar hay 3 bar tay theo ki€u thiét k&
(hinh 57). B diéu 4p xang gdm mbt hép vé kim loai, duge chia ra thanh
2 ngdn do mang tdc dong (4). Ngan trén chita 10 xo (2) 1 Ién mang, ngan
dudi chifa nhi€n liéu do bom dua dén. Khi 4p sut nhién liéu vugt qua
mifc an dinh, mang tdc ddng (4) s& nhac 16n md van (5) cho xadng hdi vé
thing chifa qua cira hdi (7). Ngan 16 xo thdng véi chin khong trong 8ng
26p hut phia sau budm ga nhd ong ndi (1). Nha vay tao dugc su lién hé
ttrdng tac thudng tryc gilra dp sudt nhién lidu véi ap sudlt tuyét ddi trong
ong g6p hiit (absolute manifold pressure). Sif li€n hé dic biétnay lamcho
mifc sut 4p bé&n trong dng xing chia cda cic béc phun ludn ludn gidng
nhau & moi vi trf khdc nhau cda budm ga c6 nghia 12 d moi ché& d6 tdi
khdc nhau clia déng cd. Mifc sut 4p phdt sinh do béec md phun xing ra.

Hinh 57: B$ didu 4p xang:

1. N6i vdi d§ chdn khéng trong Sng
gp hit; 2. Lo xo; 3. Chyp gii van;
4. Mang; 5. Van; 6. Cia xdng vao;
7. Cda xang héi vé.

33



5. Béc phun xdng

Béc phun thudc loai dién tif duge diéu khi€n do hop ECU dong cd,
béc c6 chiic nang phun vio clta nap & xupdp hit mét lugng xdng dd dude
dinh lugng chinh xdc. M3i xy lanh ddng ¢o ¢6 riéng cho nd mét béc phun
xang. Béc phun hoat dong nhd x61énoy. Moi khi nhan dudc tin hi¢u dién
cla ECU, cudn diy x81&énoy dudc tf héa va din dong van kim md cho
xing phun ra. Hinh 58 gidi thi¢u k&t cu ctia mét béc phun xdng. Khi
chua cé dong dién chay qua cudn diy (3) cda x6lénoy, 10 X0 4n van kim
(7) déng kin bé cla ng, day 12 trang thii déng cla béc. Dén e ECU
danh tin hiéu dit mdt dién dp vao cudn diy x61énoy, nam chdm di¢n s&
hiit nhac 161 t (5) va van kim (7) 1én khodng 0,1 ly. Xéng s& dugc phunra
khoi 16 phun dang vanh khuyén dugce dinh ¢& chinh xac. Pau cda van
kim ¢6 chudi hith ddng dic biét gitip tdn suong nhién li€u xit ra. Thoi
gian m& va déng béc phun xing xdy ra trong khodng khic tir 1 dén 1,5
mili gidy (ms).

Hint 58: Két cdu cua béc phun
xdng ddn dong bang xdténoy:

1. Loc xdng tai ca vao; 2. D4u néf
ddy dién; 3. Cudn ddy xélénoy;
4. V8 5. L&i W, 6. Than van kim;
7. Van kim.
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Dé€ phin phdi 6t tia x4ng phun vao clta nap xy lanh, trdnh ton thit
do bi ngung dong, ngudi ta phidi bd tri 1dp dit béc phun thé nio cho vdch
&ng gép hidt khéng bi dim udt nhién lidu. Diéunay c6 nghia 12 géc phun
cha cdc tia xang cling nhur khodng cdch giita cdc béc phun va xupdp hit
phéi dudc tinh todn thit chinh xdc va phai duy trl ¢8 dinh.

Céc béc phun xiing dudc ga Idp trén cdc vong dém cao su dic biét.
Céc vong dém nay gitip béc phun khéng bi rung déng, déng thdi dugc
cdch nhiét t6t vdi ddng co tranh hién fnrgng tao bot hai xing bén trong béc
phun. N&u bén trong béc phun, do quéd néng, hinh thanh bot hdi xang s&
gy trd ngai 18n cho viéc khdi ddng ddng co lic mdy da néng.

Hinh 59a,b gi6i thiéu béc phun kiu mdt tia xing va ki€u hai tia xiing.

1
LIQUID FUEL.
- IN
2
ELECTRICAL
CONNECTOR

.

3

FUEL SPRAY

(A} 8!

Hinh 59a,b: Béc phun xdng lrang bi trén déng cd ¢é hai xupép hut Voi xdng
phun ra cé hé 14 tia phun don hay kép:

1. Xang vao; 2. D4u néi diy; 3. Tia x&ng xit ra.

T HE, THONG CAC BO CAM BIEN

Trong hé thdng phun xiing dién tl, cdc bd cdm bi€n ¢c6 chifc ning
theo ddi, dd tim, nhin biét tinh hinh va ch& dd dang hoat dong cu thé clu
dong cd d€ bio 1én ECU bing cdc tin hiéu dién. H& thdng cdc bd cam
bi€n sensors cling vdi bd vi xif 1y va diéu khién ECU hinh thanh hé thong
diéu khién trung udng.
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Nhén dugc théng tin cla cdc bg cdm bi€n, ECU s& ddnh gis va xi
1y thong tin, sau d6 ra 1énh cho hé théng xAng cung cp mot lugng nhién
liéu chinh xdc thich hgp cho ché€ d6 dang hoat ddng clia ddng cd. Nhitng
thong tin do by cdm bi€n dd tim va ghi nhin vé ch& d6 hoat dong khic
nhau cda d9ng cd goi 1a cdc bi€n s6 do. Ngudc lai cdc bién s8 do 1a dic
trung clia ch€ d§ ddng c¢d dang vin hanh. C6 ba loai bi&n s& do:

- Bi€n $6 do cd bin (main measured variables).

- Bi€n s6 do cho sy bii thém (measured variables for compensation).

- Bi€n 0 do cho sy bix thém chinh xdc (measured variables for pre-
cise compensation).

* Bitn sﬁ'do co bdn

Hai bi€n 5 do co bdn 12 thdng tin v& vin t6¢ truc khuyu ddng co va
thong tin vé khéi lugng khong khi dong co dang hiit vao. TU hai thong tin
nay, ngudi ta ndm dugc khdi lugng khdng khi nap vao trén mbi thi hiit,
cudi ciing do truc ti€p dugc diéu kién tdi trong cda ddng cd.

Trong hé thong phun xéng dién 1t L-Jetronic, hdp ECU d6ng cd
ti€p nhin thdng tin vé& van 8¢ truc khuyu va diém khdi phun nhién lidu tit
¢d cdu danh Ii¥a (hinh 61).

— 2 Hinh 61: Tinh todn van 16¢ tryc khuyu
nhd tin hiéu cda diu ddnh 1da delco:
I 1. D4u chia Ida delco; 2, ECU; 3. Vén
. i8¢ truc khuyu,
" &3

* Bién 56 do cho vigc bi thém

& cdc ché do dic biét ciia dong co, vi du lic khdi déng lanh va qué
trinh sudi néng ddng cd v.v... ty 16 khi hdn hdp phdi gidu xidng hon binh
thudng. Do d6 cdc bién s6 do trong trudng hgp nay phii gitp ECU diéu
khi€n phun bl thém nhién liéu kip d4p ing hoat ddng cia ddng co.

Trong ch& d6 khdi ddng lanh, chinh bd cdm bién nhigt d3 ddng co khim
phé va ghi nhdn suf ¢in thi&t phdi ting thém lugn g xang phun ra va thdng bdo
bi€n s8 do n2ty cho ECU. Ciing tudng tf nhu'thé, cic ché dé lam viéc khac nhau
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ctia ddng cd, cu thé nhur ché db cAm chimg khdng i, ché& dd ti trong mdt phan
hay ch& dd tai toan phin, cic bign s& do vé cac ché dd ndy sé duge cdng tic vi
tri budm ga hay bd cAm bién vi tri budm ga bdo cho ECU.

* Bién 56 do cho vige bit thém chinh xdc

Trong nhitng ché d6 t3i trong dic bigt clia & td, cu thé nhu lic ¢an
ting toc dt xui't dé dua xe vot qua mit xe khac, hodc ngude laikhi 6 6 -
VUdt tdc, vong quay truc khuyu vugt qud gisi han quy dinh, cdc bd cdm
bi&n néi trén s& khdm ph4 tinh hudng, ghi nhin dif liéu kip thdi cung cap
cho ECU. ECU s& ra 1&nh cdc béc phun di€u chinh lugng xing cung cdp
chuin xdc v6i tai thuc t€ ciing nhu sy an todn clia déng co (thé m xang khi
c¢An tang t¢c, gidm xing khi xe vugt qua 18¢ do quy dinh).

1. Po lugng khong khi nap vao xy lanh djng co (Do gid)

Ch& d6 tai thuc t& cha dng cd duge ghi nhin bing chinh khdi lugng
khong khi do ddng cd hiit vio. Hé thdng do ludng khdi lugng khong khi nap
clia L-Jetronic hoat ddng cuc k¥ chinh xdc. N6 ¢6 kha nang do ludng chinh
Xéc trong ca tinh hudng mon khuyé&t clia dong cd theo thdi gian s dung 6 10.
Vi du thdfi gian hoat ddng, xy lanh piston ddng co bi mon khuyét, budng dot bi
bam mudi than, 1di va b& xupip mon v.v... thi&t bi do vin ghi nhin chu#in x4c.
Nhrchiing ta da bist, trudc khi dude nap viio xy lanh ddng cd, khdi lugng khdng
khi nap phai luu thong xuyén qua bd cdm bién khong khi nap hay thiét bi do
gi6. Diéu nay ¢6 nghia 13, trong qua trinh 6 t ting 18¢, tin higu thong tin vé dong
khi t8i khéi bd ¢am bign 88 dén ECU trude khi khdi lugng khdng khi nay thuc
sut dude nap vao bén trong xy lanh déng co. Dic diém nay cho phép hé thong
phun xang dién tif cung cAp dugc mot 1 1& khi hdn hgp chuin xdc, 101 uu va kip
thdfi vao bat cf thoi di€m nao trong subt qud trinh ddi thay tdi trong clia ddng cd.

Tuy theo ddi xe va hiéu xe, hé thdng phun xdng dién tf dudc trang
bi cdc ki€u thi€t bi do khi nap khdc nhau sau day:

a. Thiét bi do khi nap kiéu mém do

Thiét bi do khi nap kiéu mam do thudc loai luu lugng k€ thé tich.
Hinh 62 gidi thidu vi tri ldp dat cla thi€t bi ndy trén hé thdng phun xang
dién tr. Hinh 63 vi 64 gidi thiéu k&t ciu cla thiét bi do. Dong khong khi
nap hit xuyén ngang qua thi€t bi do tdc ddng mdt luc 18n mam do (4)
(hinh 63) ty 1& v6i kh6i lugng khong khi nap (Q,). Luc nay ddy mém do
(4) xoay dich géc a d8i khdng vdi luc xodn cla 10 xo hdi rdp trén iruc clia
mam do. Ti€t dién luu thdng ty do clia ddng khdng khi nap trong thiét bi
do tuy thudc vao vi tri cia mam do (4), né tao ra sy quan hé ty 1& thuin
gilta géc xoay clia mam do va khoi lugng khong khi nap vao, k€t qud cla
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su lién hé nay 1a, ngay ca lic lugng khong khi nap bé nhd, d6 nhay clia
thi€t bi do cling nhur d6 do chinh xdc vén cao.

Mam b trir (1) ciing kh&i v6i mam do (4) ¢6 chic ndng triét tiéu sy
dao ddng cla thi€t bi do. Cdc dao d6ng ndy phét sinh do séng dp sudt
khéng lién tuc cla thi hit ddng cd tao ra. Cac séng dao dong nay tac
dong 1én cd hai bé mit clia mam do (4) va mam b trir (1), tao ra luc triét
tiéu nhau khdng 1am dnh hudng d&€n phép do. Thé tich (2) phia sau mam
b trir (1) ¢6 tic dung gidm chin, 6n dinh vi tri géc do .

Hinh 62: B6 cam bién luu lugng dong khéng khi nap Idp rap
trong hé théng hut khéng Khi:

1. Buém ga; 2. Thiét bj do khi nap (do gid); 3. Tin hiéu cla b¢
cdm bién nhiét dé khéng khi nap cung cdp cho ECU; 4. ECU;
5. Tin hiéu ctia bé cdm bién luu lugng dong khi nap cung cap
cho ECU; 6. Bdu lpc khéng khi (b6 air). Q,- Khéi lugng khéng
khi nap, (- Géc xoay clia mam do.

Hinh 63: Mat bén phia nap khéng khi Hinh 64: Mat bén phia I4p rdp mach dién
clia bé cam bién Iugng khéng khi nap: cla bg cadm bién lugng khéng khi nap:
1. Mam bu tr; 2. Thé tich gidm chén; 1. Banh réing cuén I xo; 2. L x0 hdi; 3. Khe
3. Mach khéng khi tit; 4. M&m do dong huéng dan; 4. Tdm st gén bién tr; 5. Cén
khi nap; 5. Vit chinh raldngti. gat; 6. Chéi tiép xiic; 7. Pia céng tc cam.
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Gée do a duge chuyé&n d8i thanh tri s8 dién 4p U_nhd m6t dién k&
thé hiéu hay bd chi&t 4p (potentiometer). Trén hé thong phun xéing dién
tif L-Jetronic tin hiéu dién 4p U, ty 1€ nghich v6i thé tich khi nap. Biéu dé
hinh 65 gidi thi€u dic tinh nay. 0 ch€ d6 chay cdm chitng khong tai, luu
lugng khi nap nhd, mam do ldc ndy hau nhu déng kin, vit hiéu chinh cAm
chirng (5) cho phép khéng khi chui vao mach thong ré (3) cung cip cho
ddng ca.

Hinh 65: Biéu dé chi r6 mdi quan
hé gia luu ligng khdng khi nap
Q,, goc xoay cia mim do, dién
the tin hiéu fuu lugng cda dién
c 0 ké Ug va higng xang phun ra V,
15} X
o> -
Q
I Jao
B A ~160°
—19¢°
|
Y
L4ty I ! I 8
V6543210 50 100 156 m¥h

b. Thiét bj do khi nap kiéu diy nung néng (hot-wire induction)

Hinh 66a,b gidi thiéu thi€t bi do khdng khi nap ki€u diy nung néng.
Chi ti€t chinh cla thi€t bi 13 day bach kim (platinum) 70um dudc bé trf
trén dudng nap khdng khi cia thi€t bi do. Trong qu4 trinh hoat déng, mét
dong digén dudc cung cdp thudng tryc chay vio nung néng day. Khong
khi nap thdi xuyén qua lam ngudi diy. Luu lugng khdng khi nap cang
16n, day bach kim cang chéng ngudi. Hé thdng diéu khién cung cip dong
dién chay qua day nhim nung néng va duy tri mdt mic nhiét d6 én dinh
cho day bach kim, vi vy n€u diy cang bi m4t nhiéu nhiét thi cudng do
dong dién cung cip cho diy cang phdi ting thém, Tém lai, tri s6 cudng
d6 dong dién do diy bach kim tiéu thy ty 1& thuin véi khdi lugng khdng
khi nap vio d6ng cd. Tri s6 cudng d6 dugc bi€n d8i thanh tin hiéu dién
4p nhim cung cdp cho ECU. Bén trong thi&t bi ¢6 14p dit bd cdm bién
nhiét 46 khong khi nap gitip thi€t bi hiéu chinh chinh x4¢ phép do.
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Hinh 66a: Lap dat day Platine trong
thiét bj do lugng khéng khi nap cua
hé théng phun xdng dién td L-
Jetronic.

Hinh 66b: Thiét bj do luu luong
dong khéng khi nap ding déy
néng cdm ung Platine:

1. Mach dién td; 2. Ndp; 3. Ndp
kim loai; 4. Ong khuyéch tan g4n
ddy ndng; 5. V6, 6. Ludi bao vé; 7.
Vong git.

M&i lan tit mdy, day
bach kim dudc ty dong nung néng trong khodng mét gidy ddng hd nhim
d6t sach bui bdn bim trén day d€ phép do khdng bi sai 1éch. Uu di€m ciia
thi€t bi do ki€u diy nung néng 1a khong c6 cdc chi ti&t di dong nhy trén
ki€u mam do nén tranh dugc sai s6 do mon khuyé&t clia chi ti€t tao ra.
Hinh 67 gi6i thigu vi tri 1dp ddt thi€t bi do khi nap ki€u diy nung néng
trén hé thdng phun xing dién t&r LH-Jetronic.
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Hinh 67: So dd hé théng phun xang dién 1 LH-Jetronic trang bi thiét bi do gio
kiéu ddy nung nong:

1-2-3: Thang xdng, bom xang, loc xdng; 4. Hép ECU déng cd, 5. Béc phun
xang; 6. Ong chia xang cac béc phun; 7. B6 diéu 4p xang; 8. Cng gdp hit; 9.
Céng tdc vi tri budm ga; 10. Thiét bj do gié ki€u day nung ndng; 11. Cam bién
oxy trong khi thai; 12. C&m bién nhiét d¢ déng cd; 13. Deico dédnh Ida; 14. Co
cau tac déng mach ralangti: 15. Acquy; 16. Céng tdc may.

c. Thiét bj do khi nap (do gié) kiéu phim nung néng (hot-film air-
mass meter)

Phin tf nung néng clia thi€t bi ndy 1a mot tAm phim dién trd bang
platine. Thi€t bi do ndy cing nguyén ly hoat dong nhu ki€u day nung
néng § trén. Tuy nhién phan tif do 1 tdm phim c6 dién trd phu thude nhiét
a6 (temperature-dependent) nén dd chinh xédc va tudi tho cao hon. Hink
68 gidi thiu phin t cdm bi€n phim nung néng (hot-film sensor) duge 1dp
dit bén trong &ng khuyé&ch tdn cia hong do. Pién dp dit vdo tim phim
nung néng tuong duong s& do khdi lusng khong khi nap.

d. Thiét bi do khi nap ki€u dong xody loc Karman (Karman Vortex
Airflow meter)

Thiét bi ndy dugc ché tao dya trén dic tinh khi ddng hoc nhu sau:
Khi cho dong khi théi xuyén qua bd phan dong ¢6 tiét dién hinh tam gidc
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. Hinh 68: Thigl bi do khéi lugng khéng
khi nap kiéu phim ning néng:

a. V& cia thiét bi do; b. Bé cam bién
phim nung nong, 1. RE tda nhiét, 2.
Méduyn trung gian; 3. Mdduyn céng
sudl; 4. Mach dién ti; 5. Phdn 1t cdm
bién.

(vortex generating rod) nhu gidi thiéu &
hinh 69 thi phia sau hai bén bd phin
dong s& xuit hién xody 16¢c. Dong xody
I0c ndy goi 12 xody 16¢c Karman
(Karman Vortex), hai dong xody hai
bén phia sau bd phén dong ¢6 chiéu
xody nguge nhau. Thi€t bi do khi nap
xo0dy 16c Karman c6 hai ki€u théng
dung: Kiéu Karman chiim sdng va kiéu
Karman séng si€u am.

* Thiét bi do khi nap dong xody
Karman kiéu chim sdng (Hinh
70,71)

Thi€t bi nay con goi 1a cdm bién
dong khi nap ki€u Karman quang, k&t
ciu gom cdc bd phin chinh sau day:

- B& phidn dong 1a mbt try ¢é
ti€t dién hinh tam gidc duge lip ding
ngay gilta dong khi trong dng nap,
dinh tam gidc hudng vé phia cita nap.

XOAY LOC KARMAN

BO PHAN DONG

Hinh 69: Hién tugng xody Idc Karman
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Hinh 70: Két cdu cia thiét b
do gic xoady I6c Karman kiéu
chixm sdng:

1. Phété-franzito, 2. Dén LED; 3.
Guong trang nhém phan chiu;
4. Mach dién t; 5. Tam vién dinh
dong khi; 6. B8 phan dong 1ist
dién tam gidc; 7. Bg cdm bién; 8.
Xoay Igc karman.

LED Photd-Transistor

, Guong
~oie- X phén chiéu

‘‘‘‘‘‘
=

BQ CHIA DONG TAO
X0AY LOC

Hinh 71: 50 d& 13p d4t guong phan
chi6u, LED v& Phété-Tranzito.

- Mot tdm guong méng
trang nhdm phan chifu lap dit
di ddng trén vling xody 16¢.

- Mot dén LED chiéu
chim dnh sdng lén guong.

- Mét phété-tranzito
bé i déi dién chéch vdi
LED.

- TAm vi véi cdc 14
song song b tri rude hong
hit.

Trong qud trinh hoat
ddng do gid, trude khi vao
vung do, déng khdng khi
nap dugc tdm vi nin chinh
hudng dong thdng nhat triét
tiéu cdc chuyén déng rdi
loan. Ti€p sau d6 dong khi
bi b§ phin dong tich ryi,
nhd vdy cdc dong xody
Karman dudc hinh thinh
phia sau hai bén bd tdch
dong. Dong xody hai bén
theo hudng ngudc nhau,
lugng khong khi nap cang
16n thi s6 lugng vong xody
Karman cang ting.

Déng xody Karman
th6i theo rinh hudng din
cham vao gudng lam rung
guong. Pdng tdc rung cda
gudng sé& 1am thay ddi huéng
phdn chi€u chiim sdng ciia
LED dén phéts-tranzito,
tranzito s& déng md lién tuc



theo tin s& rung clia guong, c6 nghia 13 theo tc d6 xody 16¢ Karman.
ECU s& doc tin s§ d6ng md cla phdtd-tranzito d€ xdc dinh thé tich tuong
Wng clia khéng khi dang nap vao xy lanh ddng cd, ti¥ d6 quyét dinh lugng
xing phun cin thiét.

* Thiét bi do khi nap dong xody Karman kiéu séng siéu ém
(hinh 72)

Céac bd phén chinh cla thigt bj ndy gidng nhukiéu thi€t bj do gié Karman
ki&u chiim sdng vifa mb ti & trén. Tuy nhién khong ¢6 dén LED, khong ¢6
guong phin chi€u va phdtd-tranzito. Cdc bd phin nay duge thay thé bing
may phdt séng si€u dm (ultrasonic waves transmitter) (1) va thi&t bi thu séng
(2). Trong hoat ddng do gid, may phit séng siéu am di xuyén qua thang géc
v6i dong xody Karman dén thi€t bj thu séng (2). Thi€t bi s& thu cic séng siéu
am nay va dudc bd khuyéch dai (amplier) (3) bi€n d8i nin chinh thanh céc
xung vudng (retangular waves) dé cung cip cho ECU.

ECU doc cdc xung vudng nay d€ biét duge lugng khéng khi dang
nap vao Xy lanh déng cd theo nhitng dic tinh sau diy:

3
4 TRANSMITTER

N

ULTRASONIC WAVES TRANSMITTED

8
TO INJECTION wxen-

13
AR

> R — s
B OONT'ISLUNIT:‘"—J ” ” H ”"""' 10

12 BYPASS SHAPED INTC RECTANGULAA WAVES (PULSES)

Hinh 72: K6t cdu va hoat dong cia thidt bj do gid kiSu xody I6c Karman séng sidu
am trang bj trén 6 16 . Mitsubishi — Chrysler :

I. May phat song sidu &m; 2. 8¢ thu song; 3. B§ khuyéch dai bién ddi xung; 4. T&m &n
dinh déng xody; 5. VI én dinh hutng thdng ddng khi; 6. B6 phan dong tao xody ISc; 7.
Truyén séng siéu &m; 8. Dén 8ng gdp hut; 9, Ddng xody I8¢ Karman; 10. Bifn d&i thanh
xung vudng,; 11. Nap vae ECU; 12, dng dan khéng khi bang ngang; 13. Khdng khi,
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- Tan s& hinh thanh dong xoay Karman ty 1 thudn véi mic d6 md 16n
bé clia budm ga, c6 nghia 1a ty 1& thudn véi khdi lugng khodng khi nap.

- Trudng hop khdng c6 dong xody Karman, séng siéu am truyén ti
mdy phdt séng dé€n thi€t bi thu séng trong thdi gian ¢d dinh T . T, duge
diing 1am thai gian chuidn d€ so sdnh.

- Khi séng siéu d4m va cham vao dong xody ¢6 chiéu ciing chiéu
kim ddng hd, thi tdc do truyén cla séng siéu Am nhanh hon so vdi lic
khdng c6 dong xody, ¢6 nghia 1 thdi gian truyén séng T1 cla truding hdp
nay ngdnthua T

- Khi séng siéu 4m gip dong xody 16¢ ngugc chiéu kim dong hd
thdi gian truyén séng T2 s& daihon T..

- Mb1 14n thoi gian séng truyén thay d6i thi bd khuyé&ch dai chuyén
ddi (3) s& phdt ra mét xung vudng.

- Né€u lugng khong khi nap vao nhiéu thi chu ky thay ddi thei gian
truyén séng cang nhi€éu v s xung vudng phit ra ciing ting theo. ECU
d&€m doc cdc xung vudng ndy dé€ bi&t dugc lugng khong khi dang nap vao
xy lanh déng cd.

e. Bp cdm bién chdn khong tuyét doi trong ong gop hiit MAP
(Manifold Absolute-Pressure Sensor)

B6 cam bién chan khdng MAP duge bd tri trén 6ng gép hut, thong
vdi 46 chan khdng bén trong 8ng gép hdt & viing phia sau budm ga. MAP
theo gidi, ghi nhén su thay di lién tuc clia d6 chin khdng trong &ng hiit,
bi€n d8i thinh tin higu dién 4p cung cidp cho ECU. ECU t8ng hdp tin hiéu
nay véi tin hiu ctia bd cadm bi&n vi trf budm ga dé ndm dugc khéi lugng
khéng khi dang nap vao xy lanh déng co.

Hinh 73 gidi thiéu nguyén 1y k&t cau va hoat ddng clia b cdm bi€n
chin khéng MAP. Mang dé&o (1) chia bd cdm bi&n thinh hai ngiin. Ngin
(2) dudc bit kin va chifa dung chian khéng mau, ngin (3) lién hé thudng
tryc v8i 46 chian khdng bén trong 6ng huit. Trong qua trinh do ludng, MAP
so sdnh 4p suit trong dng gép hiit v8i dp sudt trong ngin chin khdng mau
dé bié't duge lugng khong khi dang nap vao xy lanh dong ca.

Hinh 74 gidi thiéu cdu mic ctia MAP. Phéan tf chinh 14 mang moéng
silicon (1), trén hai mit ¢6 phi vit liéu dac biét tao thanh dién trd ban
din, M6t mit cdia mang silicon ti€p xiic vdi chan khong trong &ng gép
hit, mat con lai i€p xiic véi chin khong trong ngiin chan khdng mau (2).
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Khi 4p sudt hay do chan khong trong 6ng gép hit thay ddi gid trj dién g
ctia dién trd bin din thay d8i theo. Gi4 tri niy sé dudc ciu Wheastone va
mach dién t& khuy€ch dai thanh tin hiéu dién 4p cung cip cho ECU dé
tinh dugc lugng khong khi nap vao xy lanh ddng co.

2 1
2
3
Hinh 73: Nguyén Iy két cdu
va hoat ding cda bd cam . ]
bién d¢ chan khéng tuyét Hinh 74: C&u tric cla b§ cdm bién chén
ddi trong 8ng gép hut MAP: khéng tuyét déi trong Sng gop hiut MAP:
1. Mang déo; 2. Ngan ch4n 1. Dién trd ban ddn; 2. Ngan ch4n khéng
khéng bit kin; 3. Ap suét mdu; 3. Gide cdm ndi dién; 4. Chi tiét loc
trong 8ng gép hut. : khi; 5. Chan khéng bén trong ong hut.

2, Cam bién vi tri bu'ém ga (throttle - position sensor)

Hinh 75 gidi thiéu cdch diéu khién vi tri budm ga, vi uf 1ip dit
buém ga va bd cdm bi€n trén hong hiit khdng khi. Cdm bién vi tri budm
ga dugc 14p dit trén tryc budm ga. Chifc ning clia cdm bién nay 1A
chuyén ddi géc md 1dn bé khdc nhau ctia budm ga thanh tin hiéu dién ip
bdo vé ECU. Tuy theo ddi 618, ta thuding thdy hai ki€u cdm bién vi tri
budm ga: Ki€u ti€p diém va kiéu cin trugt.

* Cdm bién vi tri budm ga kiéu tiép didm (hinh 76)

Cam bi€n nay cung cap thong tin cho ECU v& i tri clia buém ga & ché
dd ralingti va ché€ do toan tai. N6 duge 1ip rap trén thin cla hong hit khéng
khi va dugc tac déng do truc cila canh budm ga. Pia cam (2) ¢ vanh vong
cung nhi¢u nic, khi xoay s& lam déng G&p diém toan ti (1) twong ing véi vi
tri buém ga md I6n i da. Ti€p diém (4) bd tf phia ddu kia cda dia cam s&
duge déng khi budm ga & vi tri dong cd nd cim chimg ralingti. Pong tac déng
mach ciia hai ti€p di€m trén s& cho phép bd cim bign vi trf budm ga gii tin
higu dién dé€n ECU thong bao v& hai ch€ d hoat déng niy clia ddng co.
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Hinh 75: Vjtri ldp d&t bé cdm bién
v trf budm ga (céng tic budm ga)
trén hé théng phun xdng dién d:
1. Bugm ga; 2. B§ cadm bién vj tri
budm ga; 3. ECU.

Hinh 76: Két c4u cia cdm bién vi
trf buém ga kiéu tiép diém:

1. Tiép di€m todn tai; 2. Dia céng
tdc vong cung nhidu ndc; 3. Tryc
busgm ga; 4. Tiép diém cdm chdng
raldngti; 5. G gide n6i day dién.

* Cam bién vi tri budm ga kiéu cdn gat

Hinh 77 gisi thiéu bd cdm bién vi urf budm ga loai cdn gat, thuc
chitday 13 mot bié€n ud. N6 gdm cudn diy dién trd hinh ban nguyét, mot
diu dugc diu mat, diu con lai ddu véi ngudn dién 5 volt tir ECU ddng co.

CLOSED THROTTLE j'_
3

4

TOECM

WIDE-QPEN THROTTLE
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Hinh 77: So d6 b¢ cédm
bién vj irf budm ga ioai
cén gat:

1. Cdn gat; 2. D3y dién
trd; 3. Vi trf budm ga

OUTPUT VOLTAGE ddong; 4. Dign 4p ra

dén ECU; 5. Vitri budm
ga mé Ién; 6. Dién dp
5V tr ECU ddn dén;
7. Tryc xoay.

6
5 VOLTS FROM ECM



Cin gat (1) dudc gin vao truc budm ga va ¢é dién tich trugt ti€p
xic trén cudn diy dién twd. Khi vi trf budm ga thay d8i can gat sé& di
chuyén tuong tng trén dién trd. G ché d6 déng budm ga, cin gat s& nim
& vi tri du ndi mat cla dién trd. Dién 4p gl vé ECU rat bé. Khi buém
ga xoay vé& phia md 16n, ¢dn gat s& di chuyén vé phia diu ndi dién 5V
cda cudn dién rd, ddng tdc nay lam cho ECU nhan dugc thdng tin vé
ting din dién dp. Chinh tri s& dién dp ndy bdo cho ECU biét vi tri chinh
xdc ctta budm ga.

3. Cam bién nhiét do nudc 1am mét dong co
{Coolant temperature sensor)

Hinh 78 gidi thi€u két cdu cla bd cdm bién nhiét d6 nude [am mat
doéng co. Phin tif chinh ciia cAm bi€n nhiét 13 nhiét dién trd c6 hé s6 dién
rd Am NTC. NTC 1A chir viét t4t clia chit Negative Temperature Coefficient,
¢6 nghia 1a v8i loai nhiét dién trd nay, khi nhiét d6 ting thi dién rd clia né
gidm. Su thay déi tri s6 dién trd s& 1am thay d8i gid tri dién ap gli vé ECU.

Céng dung clia cAm bi€n nay
| 12 theo gidi nhiét d6 nudc 1am mat

_L déng cd, ¢6 nghia 1a theo ddi nhiét
L]
N

—

d6 cia ddng cd. Khi nhiét 46 dong
cc thap, gid tri dién trd cha cdm bién
| [ s& cao, tin hiéu dién 4p giti vé ECU
thdp, ECU sé& bié€t duge dong co
dang ngudi lanh. Khi dfng co da
néng, gid tri dién trd cla b6 cdm
bi€n gidm, tin hiéu dién dp glti vé
ECU cao, ECU sé biét duge dong
cd dang néng. Nha viy ECU diéu
khién phun xidng ding lugng cin
3 thiét.

N\

|. Trén ddng cd 1am mat bang
gi6, bd cdm bi€n nhiét 36 dong co
duge ldp dit trén thin may. Véi
Hinh 78: Két c4u cia bg cdm dong co lam mat bing nudc, bd cam
bién nhigt 44 dgog co: bién dudgc I4p dit ngdp vao tron
1. D4u néi ddy dién; 2. V3, 3. ) ,p ° &4p &
Dién trd NTC. bong nudc cua ddng cd.
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4. Cam bi€n nhiét d6 khong khi nap (air-temperature sensor)

N&u nhiét d6 khong khi cao, tf trong cla khdng khi s& gidm. Ngudc lai
n&u nhiét 46 khdng khi thip, ¥ trong cia khong khi s& tang. Trong cling mot
thi hiit cla piston ddng cd, néu trong thdi tiét lanh s& hit mdt lugng khdng khi
nhi€u hon so véi ldc khi wdi néng. N6i mot cach khdc, khdi lugng clia khong
khi nap vao xy lanh déng cg thy thude vo nhiét dd ctia khong khi. B cidm
bién nhi¢t d6 khong khi nap ¢6 chife niang cung cdp cho ECU thong tin vé
nhiét dd khdng khi dé€ ECU didu khién phun ra lugng xang chinh xac tao
dugc ty 1& khi hon hgp 15i vu. NEu nhiét d6 khi nap cao hon 20°C thi ECU s&
digu khién gidm lugng xang phun ra. Néu nhiét d6 khi nap thap thua 20°C thi
ECU s& diéu khién ting lugng xing phun ra.

B& cdm bién nhiét dé khi nap dugce 1dp dit, bd tri trong thiét bi do
gi6 ki€u cdnh van hay b8 tri trong biu loc khong khi cdia hé théng nap
khéng khi trang bi MAP.

So db hinh ddng bd cdm bi€n nhiét d6 khong khi nap dugc gidi
thiéu trén hinh 79.

Hinh 79: Bg cam bién nhiét dd
khéng khi ding nhist dién 1r3. Nhiét
d¢ tdng fam dién trg gidm:

1. Ddu ndi dign; 2. Nhiét dién 1rd;

4. Cadm bi€n oxy trong khi thai (oxygen sensor)

Hinh 80 cho thdy b6 cdm bi€n oxy dudc 14p dat trong Sng thodt khi
thdi. Cong dung ctlla n6 1a theo dbi, ghi nhin lugng oxy cdn sét lai trong
khi thdi &€ bdo cho ECU. N&u lugng oxy cdn nhidu chitng 6 khi hén hop
ngheo xdng, ECU sé di€u chinh phun thém xing. N&u lugng oxy con it,
chiing td khi hdn hop gidu xing, ECU s& gidm bdt lugng xdng phun ra.

Hinh 81 gii thiéu chi tiét chinh ciia cAm bign oxy 1a dng do (1). Ong
nay dugc ché tao bing sif zirconium dioxyde. Mit trong va mitngoai cda 6ng
1a hai dign cyc duge tao thanh do duge phii mét 18p platine méng ciu tric
rdng cho phép khi thim thau qua. Mat ngoai clia Sng do 1a dién cye Am G&p
xtc vdi oxy trong khi thdi. Mat trong clia Sng do 12 dién cuc duong ti€p xiic
v6i khong khi. Lép platine méng trén mit ngodi clia 8ng do, ¢6 nghia I3 trén
phan &ng i€p xtc véi khi thai duge bio vé nhd 16p sit x8p (6).
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Nguyén Iy hoat ddng do cla cdm bi€n oxy cin cif trén sy so sdnh
ham hugng oxy trong khéng khi véi ham lugng oxy codn sot lai trong khi
thdi. Lic dng st dudc nung néng dén 300°C né s& trd nén din dién. Mdi
khi ¢6 sy khdc biét vé ndng d6 oxy & mit trong va mit ngoai clia 8ng do
thi tin hiéu do s& xudt hién.

Cu thé, n&u luogng oxy trong khi thii it do khi hdn hdp gidu xang,
ong do s& phdt tin hidu dién 4p khodng tir 600 — 900 mV. Ngudgc lai n€u
lugng oxy trong khi thai nhi€u do khi hdn hgp ngheéo xing &ng do s& phat
tin hiéu twong d6i tha'p, vao khodng 100 — 400 mV.

DPuding bi€u dién trén hink 82 cho thiy lic hé s8 du lugng khong
khi bing 1.

Lamda A: 1,0 thi dién dp phdt sinh clia cdm bi€n oxy s& nhdy ting
d6tngdt. Tin hi€u dié€n dp nay sé dugc nhip vao ECU. B§ ECU dugce 1dp
trinh mach chufn khodng 500 mV. N&€u cdm bi&n oxy cung cp tin hiéu
dién dp bé thua miic 500 mV ¢6 nghia 12 khi hdn hgp ngheo xing, ECU
s& diéu khién phun thém xang. Ngudc lai néu tin hiéu dién 4p clda cdm

EXHAUST
MANIFOLD

Hinh 80: Vi tri ldp d4t, kich thude va két cdu cla "
b¢ cam bién oxy:

1. B§ cdm bidn oxy; 2, Ong thoat; 3. Ong gop

thodt; 4. Phén su dang cbn; 5. D4u din dién 4p

ra; 6. Khdng khi; 7. Khi thai; 8. Ldp Piatin. 8
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Hinh 81: So dé két c4u va vij tri ldp dat
ctia bé cam bién oxy trong 6ng thoat
khi thai:

1. Ong su; 2. Cac mat dién cyc; 3. Tiép
diém; 4. Tiép dién vdi vé boc; 5. Ong
thodt; 6. Lop s bdo vé; 7. Khi thai;
8. Ong khi.

Cdm bién Oxy kiéu khéng cé dign trd nung néng
va kiéu cé dién trd nung néng
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bi€n oxy cung cip cao hon
muc chudn 500 mV chitng
t¢ khi hén hop du xidng,
ECU sé& diéu chinh lugng
xdng phun ra it thua,

So d6 khéi & hink 83
cho thay vi trf ldp dit bd
cdm bi€n oxy trén hé thong
phun xing dién tit hoat
d6ng theo ché d§ diéu
khién khép kin (close loop
control).

Hén hop dam
(thidu khéng khi)

H&n hgp nhat
(du khang kh)

mv

600

400 ——— -

200

0

aoox

0.80

0.90 1.00 1.10 1.20

Hé 38 du lugng khéng khi

Hinh 82: Budng bi€u dién déc tinh dién 4p cla
cam bién Lamda & nhiét dé vin hanh 600°C
(nhiét do khi thai)

B§ xdc | Khi thai
<:] 14c héa
khir
B3 cdm bi&n
Lambda
(oxy)
C
xAng
UJL

Hinh 83: Sc d6 khéi hé
théng phun xéng dién td
L-Jetronic trang bi mach
higu chinh cadm bién oxy
khep kin:

U Tin hiu vé khéi
fugng khdng khf nap.
U, :Tin hidu cda bé
cdm bién oxy.

Bng cd

B& cam
bi€n dong
khi nap

Khon

‘ khi nap

Béc phun
xing

A Tin hidu thdi lugng phun| U

F §
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Hinh 84 gidi thiéu bd cdm bi€n oxy c6 trang bi thém phan tif nung
néng. Phan tf nung néng 12 mot dién trd gitip cho cdm 'bi€n chéng dat
d€n nhiét 46 300°C, gidm thi€u thdi gian chy. ECU diéu khién dong dién
cung cip cho dién trd nung néng nay.

4 5 6 7 8 9

Hinh 84: Két c4u cla b$ cdm bién oxy loai nung néng:

1. V3; 2. Ong su bdo vé; 3. N6i dién; 4. Ong che c6 khe hd; 5. Phdn su téc
déng cdm bién; 6. Phdn t tiép dién; 7. Ong boc; 8. Phén td nung néng;
9. Kep tiép dién cho phén t nung.

6. Cam bi&n kich né

Trudng hgp st dung xdng c6 chi s8 octane thidp, hoic ddng cd
quéd néng s& x4y ra hién tugng kich nd. Hién tugng kich nd 1a hién
tugng c6 nhiéu di€m chdy x4y ra khong binh thudng ciing lic trong
budng d&t khi bugi vita phéng Ii¥a, tinh trang ndy tao ra ti€ng nd réc
trén dinh piston. Kich né 1am gidm tudi tho clia ddng cd. B6 cdm bién
kich nd dugc 14p dit bén hong ddng co hay tai nip quy 14t d€ ti€p nhin
cdc xung kich n8 ph4t ra tir budng d6t va gt tin hiéu bio dé€n ECU
(hinh 85 a,b). Phin tif chinh cia cdm bién kich nd 12 tinh thé thach anh
(piezoelement). Khi c6 kich nd, tinh thé thach anh s& ph4t ra mét dién
dp. Nhd tin hi€u dién 4p ndy ECU nhén bié€t dudc c6 hién tugng kich
nG va diéu khién gidm bét géc d6 ddnh Iita s6m d€ gidm kich nd. Khi
da hé€t kich nd, ECU lai ting 16n géc ddnh lita sém nhu trudc.
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Hinh 85a,b: Vi tri 13p dat b6 cdm bién kich
nd trén than déng cd (a) va két cdu (b):

1. Tinh thé thach anh. .
2. O gidc néi dién.

IV. PINH LUYNG NHIEN LIEU

. ECU ti€p nhin thong tin vé ch€ dd dang hoat dong clia dong co do
hé thong cdc bd cdm bi€n cung cidp. ECU xi 1y cdc thong tin ndy va
quyé&t dinh ph4t tin hiéu diéu khién md béc phun xang, lugng xdng phun
ra nhi€u hay it tdy thudc vao do dai thdi gian md van kim ctia béc phun
xdng, c6 nghia 1a tay thudc vao thdi lugng md van phun xing.

* Hop xit I diéu khién di¢n it ECU
1. Hinh ddng h§p ECU (hinh 86)

Trén 6t6, hop ECU dong cd clia hé thdng phun xing dién t& EFI
12 mét hdp kim loai dugc 1dp dit vao noi thodng mat, khong bi dnh
hudng clia nhiét d6 dong co. Céc linh kién dién wr clia ECU dugc sip
x€&p b tri trén nhitng mach in, cdc linh kién cda bd loc khuy€&ch dai tin
hi¢u ra dugc 14p rdp trén khung tdn nhiét t5t. Nhd ng dung ky thuat
mach tich hgp, va cdc méduyn nén kich thude ctia hop ECU dudc thu
nhd t6i da. Bén ngoai hop ECU c6 trang bi § cim day (8 gift) cho phép
ECU li€n hé v6i cdc béc phun xidng, véi cdc bd cdm bi€n, v4i hé thong
ddnh Ita va véi cdc bd phin dién khic.

2. Hoat djng xt ly théng tin

Hinh 87 gi6i thiu so dd khéi vé hoat dong thu nhan, xi¥ Iy thdng tin
va phét 1énh di€u khi€n phun xing ctia ECU. Thong tin vé vén 8¢ truc
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khuyu dong co va thong tin vé khéi lugng khong khi nap 12 hai y&u t8 cg
bdn quy€t dinh d6 dai clia thdi gian md van béc phun xing. Trudc hét, tin
hiéu thong tin vé van t&c truc khuyu cung cip xuyén qua khdi chuyén
héa tin hiéu (1). Khdi nay nin chuyén thanh tin hiéu xung vudng (square
wave pulses) d€ cung cap cho khéi chia tin s (2). Kh6i chia tin s6 sé
phén chia tan s6 thanh 2 tin hiéu cho mdi chu ky céng téc clia dong co,
khong quan tim dén s xy lanh cia ddng cd. Nhu vay, mdi vong quay
cda tryc khuyu, mdi béc phun xing s& phun xing ra mét lan, bt k&
xupap hiit dang d6ng hay dang m3. N€u xing phun vao nhim lic xupap
hit dang déng thi lugng xdng nay s& dugc nap vao xy lanh trong 1an md
k€ ti€p clia xupap. Piém bit ddu cda tin hiéu diéu khién phat ra ddng
thdi 1a di€m bdt dau phun xing. P6 dai ciia thdi gian phun xing (thdi
lugng béc md van — injection duration) 1€ thudc vao hai tin hiéu gdc:

- Khai lugng khdng khi nap do bo cdm bién hay thi&t bi do khi nap
cung cap.

- Vén t8c¢ truc khuyu dong cd.

Hinh 86: B6 xi Iy va diéu khién dién
i trung uong ECU trang bj trong hé
théng phun xdng dién ti L-Jetronic.
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Vén tée trye khuju ChE db tai

l n Béc phun xdng

Kh&i chudn héa
tin higu (13

P {51 .
| Kh&i chia tan sd
(2

172 t
l n h T‘:

Khéi kidm soat
i phén chia da Tp Téng khuydch dai
dao ding — {4

{3

T 3 —_1 i

T T T
Lugng khéng khinap Nhigt do dong e Nhidt d& khdng khi nap Dién dp cla hé théng

1
Téng ra > :l
]
1

Hinh 87: S d8 khéi cita b xi Iy va diéu khién trung uong ECU
Ti: Tin hiéu phun xdng da hiéu chinh
Tp: Thai lugng phun xang co ban
n: Van téc truc khuyu
Hinh 88 gidi thiéu bi€u dd quan hé hd twong gitta bdn y€u 8 sau day:
e . -
- Khoi lugng khéng khi nap Q,
- Géc xoay o cfia mam do thi€t bj do khi nap
- Bién dp U, cia tin hi€u luu lugng
- Lugng xdng phunra V

Hinh 88: Biu dé chl r6 mdi
guan hé gifa luu lugng khéng
khinap Q,, goc xoay ctia mém
do o, dién thé tin hidu iuu lugng
clia dién thé ké U, va lugng
xdng phun ra vV,
C D o £
LLr
> o
Q
xl? oo
B A —60°
- 90°
Y
| L t s

Lt 1411
V6543210 50 100 150 m’/h

Q—
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Vi dy c6 mot thé tich khéng khi Q, nap vao déng co (thé hién &
di€ém Q) chay xuyén qua thi&t bj do dong khi nap (bd do gid), thi mdt loat
cdc k€t qua lién quan s& dién ti€n nhu sau:

- Lugng xidng 1y thuyét can cung ¢dp Q, thé hién & diém D.

- G6c xoay clia mdm do dude hinh thanh do khai lugng khong khi
nap, thé hién & diém A.

- Chiét 4p clia mam do trong thi&t bi do khi nap gifi d8n ECU tin higu
dién dp U, (th€ hign & diém B). Tin hidu nay di€u khién béc phun xing,
- Lugng xing phun ra V_dugc thé hién & diém C.

Qua bi€u dé nay ¢6 thé nhan thdy lugng xing phun ra thuc (& gidng |
vdi lugng xiding yéu cau theo Iy thuy&t (thé hién § dudng C-D).

3. Phit tin hiéu diéu khi€n béc phun xing

Trong hop ECU c6 thi€t k€ mach tich hop dic biét goi 12 khoi ki€m
sodt phin chia da dao d9ng (division control multivibrator), Chc ning
cla khdi ndy (xem khdi 3 hinh 87) 12 xéc dinh thai lugng phun xing cd
ban (basic injection duration).

Kh&i kiém so4t phin chia da dao dong (KSPCBDB) ti€p nhan thdng
tin vé van td¢ tryc khuyu n wr khdi chia tin s0, x1f 1y chung vdi tin hiéu
dién dp U_ clia khdi khéng khi nap. D€ ¢6 thé didu khién cdc béc phun
xdng theo kleu ngit quing, khdi KSPCPDD chuyén ddi dién ap U, thanh
tin hi€u di€u khién c6 xung vudng (square wave control pulses) Thai
lugng Tp ciia xung vudng nay quyét dinh luong xidng phun ¢gd ban, c6
nghia 12 lugng xdng cung cdp cho mdt thi hit khéng tinh dén céc gid i
hiéu chinh. Do d6 T, duge xem nhut thgi lugng phun xédng co ban.

Trong mdi thi hiit clia dong cd, néu khdi lugng khong khi nap cang
18n thi théi lugng phun xiing T, cang duge kéo dai. Tang nhin hay ting
khuyé&ch dai (4) c6 chitc ning [thh ting hda d6i vdi thai glan phun ¢cd bian
T theo ché& d6 tdi khdc nhau clia ddng ¢ nhim cung cdp xdng ding yéu
cau cla tai trong. TAng nhin dugc ki€m sodt bdi khai phin chia da dao
dong nhd tin hiéu thdi lugng T . P€ 1am viéc thich Ung héa nay, ting
nhin thu nhin thém théng tin vé ché& dd tai thuc t& khic nhau cla déng
¢d, cy thé nhu cdc théng tin sau day:

- Khdi déng lic lanh
- Sudi néng dong cd sau khi di khdi dong

- Ch€ d6 toan tai v.v...
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- Cin cif vao nhitng théng tin nd'y ECU tinh todn tri s& hiéu chinh k
(correction factor k). Khdi KSPCPDBP tinh todn thdi lugng phun bd sung
thém xing Tm bing cdch 13y tich s& ctia tri s& hidu chinh k vdi thdi lugng
phun xéng can bdn T (k.T, = Tm).

Nhu vay, 46 dai tin hiéu ra bing t6ng s& thdi lugng phun xing co
ban T, vdi thdi lugng phun xdng b& sung Tm:

b6 dai tin hiéu ra: Tp+ Tm.

Piéu nay cé nghia 12 sau khi tinh todn, thdi lugng phun xing dugc
kéo dai thém thdi gian Tm gidp hdn hop gidu xing hon. Do d6 Tm duge
xem nhu hé s§ lam gidu xing. Trudng hop ddng cd van hanh trong thdi
ti€t lanh, béc phun s& phun ra mét lugng xing nhiéu hon tr hai ¢€n ba
1an binh thudng dé sudi néng ddng co sau khi khdi déng.

4. Hiéu chinh theo tinh hinh dién 4dp 4c quy

Théi gian cin thigt € van kim trong béc phun duge nam chim dién
(cudn diy x6lénoy) hiit nhic 1én md béc 1& thude tryc ti€p vao dién dp
clia d¢c quy. Trén 610, dc quy thudng bi thi€u dién dp (sut dp) trong cdc
_tinh hudng théng thudng sau diy:

- Binh y&u do nap khéng dui dién

- Binh sut dp sau khi khdi dong.

Binh dc quy y€u s& lam ting thdi gian cin thi€t ¢€ tir héa cudn day
xSlénoy trong béc phun xing, hiu qua 1 thoi lugng phun xdng bi rit
ngdn, khi hdn hgp thi€u xing.

Dé gidi quy€t van dé k¥ thuit ndy, ngudi ta kéo dai thém thdi lwgng
phun xiing. Hop ECU ¢6 thi€t k€& taing bi trr dién tf (electronic compen-
sation stage). Di€n 4p thite 1€ cla ic quy duge ECU theo dai thudng iruc,
khi cin thi€t, mach b trir dién 1 s& kéo dai xung diéu khién md béc
phun xdng thém mot thdi lugng Tu, Nhu viy thdi gian phun xdng thuc t&
Tis€la: T =TP+Tm+Tu

Hinh 89 gidi thiéu phuong phdp tao tin hiéu diéu khién phun xing
Ti cda hé théng L-Jetronic trang bi trén ddng co 6t6 4 xy lanh.
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Hinh 89: Phuong phdp tao xung dién dé diéu khién céc béc phun xang trén
déng cd 4 xy lanh, hé thé6ng phun xdng dién t& L-Jetronic.

5. Khuy&ch dai tin hiéu phun xiing

Cic tin hiéu phun x@ng do ting nhan (4) phat ra dugc ti€p tuc khuyé&ch
dai trong tang ra (5) (output stage). Cdc béc dugc diéu khién phun xing
do tin hi€u clia tang ra nay.

Thai di€m phun xing dugc cin cf vao thdi diém ddnh Itta ciia dong
cd. Tan s6 ciia xung dién ddnh lita dudc chia ddi lam ciin cif cho viéc phat
xung dién diéu khién béc phun. Vi viy ching ta thdy:

- Cdc béc phun dugc diéu khién déng md ciing liic.

- - Sau mdi vdng quay truc khuyu phun xing mét lan.

- Trong mdt chu ky dong cd phun xing hai 14n.

- Cf sau mdi vong quay truc khuyu, moét nita lugng xing cin thiét
s€ dudc phun ra.

So d6 khdi trén hink 90 gidi thiéu tdng quat sy lién hé giita cdc bd
phén chinh véi ECU d6ng cd trong hé thong phun xiing dién tir L-Jetronic.
Sd dd nay con cho thdy cdc loai bién s& tin hiéu duge nhdp vao ECU va
cdc bi€n sd (tin hiéu) tif ECU xuAt ra sau khi xi¥ 1y. .
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Hinh 80: Hop ECU déng ca thu nhén cac tin hiéu, cdc bién s6 nhép, xi Iy
cac tin hiéu va bién s6 nay, sau dé phdt ra cdc tin hiéu va bién s6 xust:
Q,: Khéi lugng khdng khi nap V. Lugng xang phun ra

V. Nhigt dé khi nap Q. Khéng khi phy trji

n: Van téc truc khuyu V... Phun thém xdng khi khdi déng
V., Nhiét d¢ ddng co U, Dign dp 4c quy

1. ECU

2. Bién s6 nhép
3. Bién s6 xuét

6. Hinh thanh khi hdn hgp
Quad trinh hinh thanh khi hdn hop duge thyc hién tai cffa nap &

Xupdp hit va bén trong xy lanh. Béc phun, phun xiing tryc ti€p vao ngay
Xu pap hiit ctia d9ng cd. Sau d6 khi xu pdp nay md, xing dusi dang suong
bui s& dugc dong khi nap cudn vao trong xy lanh. Nhd d6ng tac xody 16¢
cla dong khi, xdng va khong khi trdn 14n tao thianh khi hdn hgp sin sing
bit Itta bing chdy. Hink 91 giGi thiéu chiim nhién liéu dude phun vao xu
pdp hit tai clrta nap.
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Hinh 81: Sy hinh thanh khf hén hop.
Xédng dugc phun theo chu ky vao
trong cita nap xupdp hut.

V. HIEU CHINH TY LE KHi HON HQP

Bo xt 1y va diéu khién trung uong ECU c¢on ¢6 thém chifc ning
di€u chinh ty 1& khi hdn hop tiy theo cic ché dd hoat ddng khdc nhau
clia ddng cd. Cong viéc nay nhim myc dich:

- Lam cho ddng cd phdt huy cOng suit t6i uu.

- Gidm hoi ddc trong khi thii.

Bd x( Iy va diéu khién dién tf trung vong ECU cdn ¢6 thém chiic
ning di€u chinh ty 1& khi hdn hop tlly theo cdc ch€ d6 hoat dong khic
nhau clia dong cd. Cong viéc nay nhim muc dich:

- Lam cho ddng cd phdt huy céng sudt t5i da.

- Gidm hoi dbc trong khi thai.

- Gitip qu4 trinh khdi déng ddng co dudc nhanh va dé.

- On dinh hoat ddng clia 616 trong moi ch€ dd khéc nhau.

1. Ché& do khéi dong Iic thi ti€t lanh

& ché& do khdi dong dong cd lic thdi tiét lanh, cAn phai phun thém
nhiéu xang hon binh thudng. Vi thdi tiét lanh lam cho xang khé bdc hai
va bi ngung dong trén vich 8ng gdp hiit, do d6 phai cung ¢ip nhiéu xing
hon dé€ xy lanh d6ng c¢d cé thé nhan dd s xing cin thiét gitp khdi dong
dugc. '

S6 xing phun thém nay dudc thyc hién nhd béc phun khdi dong
lanh (béc xang mdi) phun xang vio trong 8ng gép hit. Thai lugng phun
xing kh3i d6ng ngén hay dai, c6 nghia 13 lugng xing phun thém it hay
nhi€u dugc &n dinh bdi cdng tic nhiét — thdi gian (thermo - time switch),
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cOng tic nay hoat dong tiy thudc vao nhiét d6 cia ddng cd. Qu4 trinh
phun thé‘im xing ndy cdn dudc goi 12 1am gidu xing lic khdi ddng lanh,
cé ngh"iax‘ll.‘lc nay hé s du khéng khi tam thdi nhé thua 1.

C4 hai phudng phdp 1am giau x#ing lic khdi déng lanh:

- Thytc hién phun thém xing khdi déng lanh nhd bé ECU phéi hgp
v6i bb cam bién nhiét dd dong co qua cac béc phun (hinh 92).

- Lam gidu xdng lic khdi ddng lanh nhd cong tdc nhiét thdi gian
hoat dong chung vdi béc phun khdi ddng lanh (hink 93).

Hinh 92: Ky thudt lam ddm khi
2 hdn hgp trong qud trinh khdi

déng lanh nho sy chl huy cia
1 ECU: '
1. B¢ cadm bién nhiét g6 déng
cd; 2. ECU; 3. Béc phun; 4. Khéa
céng tic may va khdi déng.

20 2 Minh 93: Ky thugt fam dam khi
3 hdn hgp trong qud trinh khdi
déng lanh nhd bdc phun khdi

ddng lanh va clng tic nhigt - thoi
gian: _
1. Béc phun khdi ddng lanh; 2.
Céng tac nhiét - thdi gian; 3. T6
hgp role; 4. Khda céng tdc may,
khdi déng.

a. Diéu khién khéi dpng lanh do ECU

Biing cdch kéo dai thém thdi gian phun d€ xang phun ra duge nhiéu
dap dng nhu cdu khdi dong lanh. Hop ECU didu khién viéc nay bing
céch xif 1y cdc tin hi§u clia hé thdng ddnh l¥a clia cic cong tic khdi dong
va nhdt 12 tin hiéu cda bd cdm bi€n nhiét 49 nudc 1am m4t dong cd.
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* Béc phun xdng khdéi dong lgnh

Hinh 94 gidi thiéu k&t c&u clia béc phun xing khdi ddng lanh thude
loai dién tir, din dong nhd sy tif héa cla cudn diy x6lénoy. Cudn day
x6lénoy (4) duge 14p dit bén trong béc phun, nhin dién vao t chin cim
dién (1). Khi chura hoat ddng, mdt 15 xo xoin an van (3) déng kin bé (6). Van
(3) dong thdi cling 12 13i clia x61énoy. Khi ECU dit dién 4p vio cudn day,
x6lénoy dugc tir héa, hut nhic van 1én khdi bé, md cho xing phun ra xuyén
qua dau (5) ciia béc phun. Mach xang trong ddu (5) dugc ché 1o dic biét dé
cho tia xding phun ra dugc tdn nhuyén t8t.

Béc phun khdi ddng lanh duge [dp dit rén &ng gép hit, & vi tri
thudn 1¢i nha't nhiim phin b6 déng déu khi hén hop gidu xing cho 131 ca
cdc xy lanh ddng cd.

Hinh 94: Két cdu va hoat déng
ctia béc phun xdng khdi dong
lanh:

1. B4u néi diy dién; 2. Cda nap
xdng co ludi loc; 3. Van kim, 16f
tr clda x6iénoy, 4. Cubn déy, 5.
Miéng phun xody Idc; 6. Bé van.

b. Diéu khi€n khéi dng lanh do cong tdc nhigt thii gian

Chiic ndng clia cong tic nhiét thdi gian 14 gidi han thai gian phun
xdng khdi ddng lanh thy theo nhiét dd cda ddong co. Hink 95 gidi thiéu két
cdu cha cdng tdc nhiét thisi gian, Tam ludng kim (3) duge nung néng nhd
diy dién 1rd (4). Ty theo nhiét dd dong co, tim ludng kim diéu khién
déng md ti€p diém (5). Trén ddng cd, cong tic ndy duge I{p dit vao noi
ti€p nhdn nhidu nhiét nhi't cla déng co. Cong tdc nhiét thdi gian c6 hai
cOng dung:
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- Trong qud trinh khdi dong
lanh, né gidi han thdi gian phun xang
clia béc phun khdi dong lanh nhim
trdnh trudng hdp qud du xdng.

- Trong tinh hu6ng phai ti€p tuc
khdi ddng nhiéu 14n hodc qud trinh
khdi déng kéo dai lau, cong tic nay
t déng ngdt khéng cho béc phun
khdi dgng lanh phun xing nita (nhd
day dién trd nung néng).

N&u ti€n hanh khdi déng trong
5 hi¢ dOng cd dang ndng, thi chinh nhiét
t ] d$ clia dong colam din nd tdm ludng

kim v3 md ti€p diém (5). Béc phun
khdi déng bi ngdt mach nén xing
khdéng phun dugc nita,

Hinh 95: Két cdu cda céng tic
nhigf - thoi gian:

1. Ddu néi day dién; 2. V3; 3. Ngugc lai, khdi déng trong liic
Tdm lung kim; 4. Cudn diy " s . .
nung; 5. Tiép diém., dong cd dang con ngudi lanh, tiép

di€ém déng ndi dién cho béc phun
hoat dong, sau dé chinh dong dién cda dc quy nung néng day dién ud

lam tdm ludng kim md ti€p di€m. Ngit mach, gi6i han thdi gian phun
khdi dong. Trudng hgp nhiét d6 moi trudng lanh dudi -20°C, béc phun
khdi dong lanh s&€ dudc ngdt mach sau th¥i gian 7,5 gidy ddng hd hoat
dong cho du déng cg vin chua n8 dugc. Bién phap nay nhim ngin chin
tinh trang déng cd bi “ngdp xing”.

2. Qua trinh sudi néng djng co

Qud trinh sudi néng ddng co dugc thyc hién tiép theo ngay sau khi
chdm ddt qué trinh khdi dong lanh. Vi mic di ddng co d3 nd duge,
nhung vdch xy lanh déng c¢d vAn con lanh 1am cho xang kho bdc hoi, hiu
qua 14 khi hdn hgp vin nghéo xdng. Tinh hinh thyfc t& cho th&y trong qua
trinh sudi néng ddng co, cdn phii t€p tuc lAm giau xing cho khi hdn
hop. Néu khong 1am nhu thé thi ngay sau khi béc phun kh@i déng lanh
chdm dut hoat déng, vin 8¢ truc khuyu ddng cd s& bi gidm ngay.

Vidy & nhi¢t d6 thdi ti€t -20°C, d€ sudi néng t5t ddng ca, phdi phun
ra lugng xang nhiéu hon binh thudng t hai d&n ba lin ngay sau khi béc
phun khdi ddng ngung. Tuy theo nhiét d6 clia dong cd, thdi gian lam giau
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xing khi hdn hop dé sudi néng dong cd kéo dai t6i thiéu trong 30 gidy
déng hd. P4 thi trén hink 96 gidi thidu dudng bi€u dién quad trinh lam
gidu xing theo thoi gian § nhigét d6 22°C.

3. Ché& d¢ ting toe

1,78 bdc mdy (acceleration)
Lic cin vugt nhanh qua
mat mdt 6t lvu thdng clung
m 1.50 chidu, phai diéu khién cho xe
g ting t6c tic thi. & ch& d6 nay,
'Z budm ga md 1dn dot xuat,
s kh&i lugng khong khi nap vao
k- nhiéu trong xy lanh lam cho
e} khi hdn hgp ngheo xdng. Vi
viy trong ch&€ d6 ndy cin
1.00 . . . phai phun thdm nhién liéu dé
o %0 s e  BAY  kip thdi ting 6 5t0 nhanh

Thoi gian—» chéng.

i 9 Dutng iy mdc 46 i 1igp ECU v duge t
quéd trinh sudi nong dong cd. HEé s& lam hiéu ting t6c nho bd cam bién
dam khi hdn hop F lién hé vdi thdi gian: luu lugng dong khi nap. Khi
a. Giai doan 1é thude vao thdi gian; b. Giai . 2 14 ~ o o
doan 1é thugc vdo nhiét dé déng co. buém ga mG 16n 46t xuat, khoi

lugng khi nap ting vot l€n,
mam do clia bd cdm bi€n dong
khi nap xoay dich chuyén mét géc 16n hon. Hop ECU nhin dudc tin hiéu
nay s& chi huy phun thém nhién liéu, diéu chinh ty 1& khi hdn hop d€ co
hé sé du lugng khong khi A = 0,9.
4. Lam giau khi hon hgp & ché d¢ toan téi

(3 ch€ d6 toan tai, ddng co phat huy codng suat t8i da, vi viy cin
phdi cung cip cho ddng co mdt lugng khi hdn h¢p gidu xdng hon so véi
ch€ d6 tdi mot phin. Trong ch& d6 tii mdt phin, khi hdn hop dudce dicu
chinh ¢6 ty 1& xang & midc 61 thi€u, mdc dd ddc hai trong khi thii tuong
d6i thap. Tuy nhién & ché dd toan tai, bdt budc khi hdn hdp phdi gilu xing
hon. Vige diéu chinh thém xiing cin thi€t ndy dudc 1ap trinh sin trong bd x( 1y
va didu khién dién t ECU. Bd ECU nhin dudc thong tin vé ch& do toan tai
nhd =8ng tdc vi tri budm ga hay cdm bién vi trf budm ga.
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5. Ki€m sodt van téc ralingti

Hinh 97 giGi thiéu cd cAu ki€m soédt vin tdc cAm chitng. Bén dudi mam
do clia bd cidm bi€n luu lugng dong khi nap (thiét bi do gi6) ¢4 bd tri mach
khong khi di ngang va duge diéu chinh biing vit cAm chimng (4). Mach nay chi
c6 kha niing di€u chinh hén hgp khi ¢in ban duy tri ddng cd nd cAm chimg,
dé cho véin t8c cAm chimg duge 8m va 8n dinh, ¢d cdu kiém soét vin t6c cAm
chifng s& tang thém vin tdc truc khuyu & ché dd ralangti nay. Vige ting tdc
nay ciing gidp rit ngén thdi gian nd mdy sudi néng dong ca.

1 2

Hinh 87: Co cdu didu khién van
= 16¢ cdm ching raldngti:

1. Budm ga; 2. B cédm bign luu
lugng ddng khif nap (bé do gid);
3. Cd céu cung cép khéng khi
phi; 4. Vit chinh raldngh,

3 4

Thanh phan chinh cda co ciu ki€m sodt vin t&c cAm chitng 12 bd
cung cdp thém khdng khi (3). Mach khéng khi phu tr6i di bang ngang (i
trude ra sau budm ga dang déng va duge diéu khién déng md nhd mot
cOng tdc nhiét dién. SO lugng khong khi cung cidp thém nay vin dugce bd
cdm bi€n dong khi nap do ludng vi ghi nhin, tir 46 ECU tinh todn cho
phun thém xdng lam ting s vong quay ralingti clia déng cd.

Hinh 98 a,b,c gidi thiéu k&t cdu va hoat dong clia ¢d cau cung cdp
thém khong khi. Vach ngin (4) c6 duc 15 thong dé€ dSng md dudng &ng
cung cip khong khi. Thy theo nhiét do ddng cd, thanh ludng kim (3) diéu
khién vdch (4) déng md 16n hay bé (i€t dién khong khi luu théng. Hinh
98b cho thdy 1i€t dién luu thdng (5) duge hé md. Hinh 98¢ cho thiy mach
cung c4p thém khéng khi bj bit kin.

Khi dong co né ralingti ¢ nhigt dd thip, cinh budm ga déng gan
kin 6ng nap, bd cung cap thém khdng khi dugc md 16n hét c3. Xing s&
dugc phun thém thich @ng. Khi dong cd dat dén nhiét d6 binh thudng, (&t
dién Iuu thong ciia bd cung cip thém khéng khi sé duge khép ddn va
déng hiin ngay sau khi k&t thiic qua trinh sudi néng déng ¢d.
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Day di€n tr8 nung néng (2) c¢6 chitc ndng rit ngdn thdi gian md cla
bd cung cdp thém khong khi. B cung c4p thém khong khi duge 14p dat
vao vi tri t5t nhat trén dong cd nhiim ti€p nhin sttc néng clia ddng cd phat
ra. B nay ngung hoat dong hoan toan khi dong cd nd cam chirng trong
diéu kién di néng sin.

(8)

Hinh 98a: C4u tao cia cd c4u cung cap khéng khi phy trang bi day dién
nung néng: 1. D4u néi ddy dién; 2. D&y dién nung néng; 3. Thanh luéng
kim; 4. TAm véch duc I8.

Hinh 98b: Vach dyc I6 md hé tiét dién khéng khi luu théng (5):

6. Tryc xoay cua véch ngan; 7. D4y dién nung néng.

Hinh 98c: Tiét dién luu théng khéng khi dugc bit kin:

8. Mach luu théng khéng khi; 9. T&m véch duc /8.

VI. CO CAU HO TRQ
1. Cét nhién lidu

Khi 6t6 chay xudng ddc hay ti€n xuéng sudn déo, nhién liéu duge
di€u khi€n ngung cung cdp cho dong cd nhiim tiét kiém xing va gidm 6
nhiém mdi trudng. G ché d hoat dong ndy, lic 14i xe nhic chan ra
khdi ban dap ga, cong tic vi tri budm ga s& ddnh tin hiéu bdo cho ECU
bi€t “buém ga dng”, hé théng cung cAp nhién liéu s& gidm t&i da lugng
nhién liéu cung cap cho dong ca. _

2. Giéi han van tdc truc khuyu dong co

Trudng hgp 14i xe 4n chan ga qué sdu, s vong quay truc khuyu
ting qud miic t3i da cho phép, hé thdng gidi han vén t&c truc khuyu sé
can thi¢p tri€t tiéu tin hi€u phun xing, nhién liéu s& khéng dugc phun
ra nira.

3. Cong tic qudn tinh ngdt mach dién bom xiing

Cong tic quén tinh (inertia switch) dugc b tri trong khu vuc bom
xdng va thung xang (hinh 99). Nhiéu 6t6 phun xing dién tir EFI dugc
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trang bi cdng tic nay nhu mot phuong ti€n an toan. Chifc ning clia cong
tdc qudn tinh 12 cdt tfc thi mach dién ciia bom xing, khong cho bom nay
hoat dfng trong nhitng tinh hudng sau ddy: khi bi tai nan va dung xe, ltic
xe bi nhdy bat 1&én do va ddp manh.

Mt

Hinh 99: Kiém tra céng tic quén tinh bj hd mach trong mach dién bom
x4ng 6 16 Ford: i

1. Bdu lpc xdng; 2. Ong ddn xang; 3. B¢ diéu 4p x&ng; 4. Co cdu diéu
khién vén t6c cdm ching; 5. Bom xdng b6 tri bén trong thang chifa xang;
6. Phao do xang; 7. Céng tdc quén tinh cia bom xang; 8. Vi tri I3p dat 6ng
gidm xoc trudc.
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B§ cdm bién nhiét d¢ khéng khi nap

B¢ cdm bién Oxy

B¢ cdm bién nhiét dé nudc lam mdt déng co
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CHUONG 4

" CHAN POAN SUA CHUA HE THONG
PHUN XANG DIEN TU

I. V&n dé an toan
II. Chén dodn sita chifa hé thdng xsing
II1. Chédn dodn, dd tim héng héc nh¥ dén bdo code
IV. Bdo tri hé thong nhién li¢u

Hé thdng phun x%ng dién t& ddi héi it chim sé¢ vat, ngoai tri phdi
thay b loc xdng ding dinh ky. Tuy nhién sau thdi gian sit dung dai vin
ndy sinh cdc van dé sau:

- Bom xing bi mon khuyét.

- B6 diéu 4p xiing hdng.

- Céc béc phun xing bi dd nghén.

- Hu hdng cdc bd cdm bién.

- Cdc ddu ndi 6ng xing bi long 1éng xi hd.

Khi cdc vAn d€ ndy xdy ra trong hé thdng phun xing thi khd ning
hoat dong Sn dinh clia 816 bi gidm stt. Cu thé nhu khdi dong kho, dong
g né khdng 8n dinh, céng suit déng cd gidm va hao tdn nhién liéu.

Noi dung chuong trinh nay s& gidi thiéu tdng quét cong tac chin
dodn va sita chifa cdc hdng héc thudc hé théng cung cap nhién liéu va hé
th6ng phun xing dién .

L AN TOAN CAN LUU Y TRONG LUC THAOQ TAC SUA
CHUA HE THONG NHIEN LIEU

Nhim dé phong tai nan gy thuong tich do chdy bdng trong hic
ki€m tra sita chifa hé théng phun xing, chiing ta cin chid ¥ cdc diéu an
toan sau diy:
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1. Luén ludn cé bén canh binh chita lita loai xdch tay vi nhd mang
kinh bdo ho mit.

2. Xidng trong hé théng 8ng din ludn ludn ¢ dp suit khd cao, Vi
vy trude khi thdo &ng dan xdng can phdi x3 bdt 4p sudt theo diing chi
din cla nha ché tao.

3. Diing vdi thdm khd va chili sach s& xing tung tée do thdo Sng
ndi xing. Phoi khd niii vai sau khi da thim udt xing.

4. Tuyét d8i khong duge mdi xing vio hong hiit clia bd ché hoa khi
hay vao 8ng nap hé thdng phun xing, khong dugc khdi dong dong co
trong liic chua ddy bau loc khdng Khi, 1am nhu th€ 1ra ¢6 thé tdp ngudc
gdy chdy nd rat nguy hiém.

5. Khong duge cho ddng cd van hanh trong lic bau loc khdng khi di
thdo ra, trlf trudng hgp bat ddc di phai ti&n hanh tric nghiém dong cd. Trén
mot vai loai dong cd, néu thdo bau loc khdng khi ra s& lam hdn hdp nghéo
xang tao diéu kién xdy ra hién tugng chdy tdp ngudc (backfiring).

II. CHAN POAN SUA CHUA HE THONG XANG
1. Quan sdt hé thong nhién liéu

Khi cé hién twrgng trd ngai k¥ thudt x3y ra, nén xem dén bio hdong
héc trong bang ddng hd (tabld). NEu dén nay khéng chdy sdng thi bude
ddu tién trong cdng tic chin dodn hdng héc 13 phii quan sdt. V4i ddng co
dang ngirng, quan sdt kj cdc diu néi, cdc ong din xing va dng din
khdng khi, xem c6 bi rd i xdng hay bi hd hai khdng (hink 100). Quan st
tdt cd cdc dudng Sng din va ¢iu n6i &ng tif bom xing dén cdc béc phun
xing. N&u phdt hién chung quanh diu ndi 8ng ¢4 tich tu bui ban ching té
ddu ndi d6 bi hd xi xAng. Phii thay mdi vong o-ring, phSt 1am kin hay
thay doan 6ng hdng.

N&u dng nap khdng khi bj hd, khéng khi s& chui vio dong co nhung
khong di ngang qua bd cdm bién dong khdng khi nap (b6 do gis), hau
qud 13 khi hdn hgp bi ngh&o xing, ddng cd mat cong sudt.

Né&u c6 mdt dng din chin khdng bi hd ludn ludn phat ra tiéng rit
trong lic dong co dang nd. Mot 8ng hei bi ¢ v lién tuc chitng td ¢6 18
thiing trén 6ng. Bit kin 18 thing ndy déng cd s& nd manh hon.

Quan sdt cdc bd phin xem ¢6 bi niit v3 khong. Kiém tra cdc vong -
kién, cdc colié cita cdc 8ng din hai ¢ bi long 10ng khong (hink 101a).
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Xem xét can ga, ddy ga phdi di chuyén nhe, d&, khéng bi rit ket
(hinh 101b).

Sau khi quan sit, n€u khong tim thdy hu héng trén cic dudng 6ng
thi cdn phdi kiém tra xem cdc ma s3 hdng héc ¢6 dugc luu giif trong bd
nhé cia ECU khéng.
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Hinh 100: Céc vj tri cdn kiém tra vi ¢6 nguy co bj xi xang hay xi hé khéng khi:
1. Ong théng gid catte; 2. Ong chan khéng; 3. Van khéng khi phy; 4. C5ng chén
khéng; 5. Hong hut khéng khi; 6. 5ng dan khéng khi nap; 7. Thiét bi do lugng
khi nap; 8. Ong dén xang khép kin; 9,11. Béc phun xang; 10. B diéu 4p xang;
12. Béu loc khéng khi;13. Ong cung cép xang; 14. Ong xang hdi vé; 15. Béc
phun xédng khdi dong lanh; 16. Ong xang; 17. Ndp day xupap; 18. Ong chén
khéng; 19. Bugi; 20. Khéng khi; 21. Xang.
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(A)

Hinh 101 A, B: Quan 54t kiSm tra hé théng phun x&ng trén xe Toyota:
A. Kiém tra 18t ¢ cdc 6ng din chan khéng (1), phéi con tinh trang 161, rdp

dung va chic chin.

B. Kéo thir cdn ga (2), phdi nhe, di chuyén hét khodng chay.

2. Kiém tra cdc béc phun xing

H

DEé ki€m tra béc phun x4ng loai hé théng phun mét diém TBI (Throttle

Body Injection), ta thao tdc nhu sau:

Hinh 102: Ki€m tra nhanh béc phun xdng cla hé théng
phun mgt diém TBI trén 616 Ford:

1. Béc phun; 2. Bé diéu dp xdng; 3. Co c4u kiém sodt
van t6c raldngti; 4. Tia nhién lidu phun ra.
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-Thio bau loc
khong khi (b6 air), khi
dong cho dong co nd
cam chimg,

-Quan sat thdy
tia x&ng phun ra trmdt
hodc hai béc phun.

Né€u  xidng
khong phun ra trong
lic mdy khédi d6ng
dang quay ddng cadi
nhanh (hinh 102), nén
kiém tra nhu sau:

-Thdo ddu
cim dién (8 gidc)ra
khdi béc phun.

-Gin mdt dén
tht béc phun vao
diu nay.



- Khdi dong dong cd trong lic quan sdt den thi, né€u den thit chép
sdng, ching t6 béc phun nhin diy du tin hiéu diéu khién md béc. Vay thi
nguyén do hdng ¢6 thé nim trong hé thdng cung cip xing.

- N&u den thir khdng chdy sing hoic chdy sdng lién tuc chif khong
chép trong lic mdy khdi dong quay, di€u nay ching té nguyén do hdng
thudc vé phan dién.

D3i v6i hé thong phun xing nhiéu di€m, da diém ta c6 thé kiém tra
nhanh trong lic dong cd dang van hanh nhu sau:

- Pat mdt ngén tay trén thin béc phun s& cdm thiy ti€ng khua bén
trong béc vi dong tdc déng md ciia van kim.

- C6 thé sit dung &ng nghe (automotive stethoscope) dé ki€m tra
ddng tic déng md cia béc phun (hinh 103).

N€u tiéng khua déng md
van ctia béc phun khéng rd rang
ching t6 da dén lic phai siic rita
béc phun.

Néu khéng nghe thdy
ti€ng d6ng md van kim clia béc
phun, chifng té béc phun khéng
hoat dong do bi qud dd, nghén
hay bi hdng.

Trén hé thdng phun xing
da di€m, ta con c6 thé ki€m tra
theo cach nhu sau:

- Cho déng cd nd cdm
chirng .

- Thdo g& & cim dién ra
khdi béc phun.

- N€u van téc dong co
khong thay ddi sau khi cit dién
chirng t4 béc phun d6 khong hoat

Hinh 103: Dung 6ng nghe dé do tim vj ddng phun xdng.
tri phat ra tiéng khua trong déng co. : e
. 4 - Ngugce lai néu van tdc¢ truc

khuyu gidm xudng chitng td béc
phun nay con tat.
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C6 hai nguyén do lam cho béc phun khéng hoat déng:

- Khdng nhin dugc tin hiéu dién diéu khién tir ECU. Phdi kiém tra
dudng day va cdc diu ndi day gitta ECU va béc phun xing.

- Néu day dan gitta ECU va béc phun t&t thi phdi do kiém dién trd
ctia béc phun v6i mét Ohm k€& nhu gidi thiéu trén hinh 104 phdi thay mdi
béc phun trong trudng hop dién trd khdng nim trong thong sd quy dinh
ctia nha ché tao. '

1 Hinh 104: Ding om ké (1) dé
OHMMETER do dién trd cda mét béc phun
xang (2).

3. Xa 4p suit trong 6ng din xiing

Bén trong ng din clia hé théng phun xing ludn cé 4p suit khd
cao. Do d6 phdi x4 bdt 4p sudt nay trude khi thdo dng. Nhiéu hé thong
phun xdng c6 trang bi mdt van x4 gidng nhu van bom hdi rudt banh xe
(hinh 105).

Van ndy con c6 cdng dung 1am ndi gin 4p k€& dé ki€m tra 4p suat
nhién liéu trong hé thong. P x4 bét 4p sudt trong 6ng xing ta thao tic
nhu sau:

- Thdo ndp day van.

- Quén vdi lau quanh miéng van d€ thAim xing thdo tra.

- G4n 4p k€ vao van va dung kim chdi clia ddu 6ng dp k& dé€ md
x4 xi bét xdng.

- Phai khé vai da tham udt xang.

D3&i v6i nhitng dong co 6td khong trang bi van x3 thi ¢6 nhiéu
cdch khdc nhau d€ x4 bdt dp suat trong hé thong phun xing tiy theo
huéng din clia nha ché tao.
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Hinh 105: Vj tri cia van x4 bét
ap suét trong hé théng nhién

ligu:

A. Kiéu phun xdng mét diém
TBI:

1. Bé diéu ép xdng; 2,3. Van
xa; 4. Hong hut; 5. Béc phun
xdng.

B. Trén hé théng phun xdng
nhiéu diém:

1. Bé diéu dp xdng; 2,3. Van
xd; 4. Dan éng ctia cdc béc
phun; 5. Cdc béc phun xdng.

4. Nguyén do lam cho bom xing di¢n khong hoat dong

Pa s6 hé thdng phun xing dién ti ¢6 trang bi mt bom xdng
dién. Bom dugc 1dp dit bén trong thiung xidng hay trén dudng 6ng gan
thung xdng.

Thong thudng bom xdng khong hoat dong c6 thé vi mot trong cdc
nguyén do sau diy:

- Bom xdng hdng.
- Cau chi clia bom xing bi chdy but.

- Bi hd mach dién cung cdp. Bi hd mach cong tic quén tinh (iner-
tia switch).
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N&u nghi ngd bom xiing hoat dong khong diing cong suat, nén tién
hanh ki€m tra 4p sudt va luu lugng clia bom nhu sau:

- X4 b6t dp sudt trong hé thdng. -

- Rdp 4p k€ vao van x4 hay vao giita bau loc xdng va clra xing
vao trén dan 6ng din nhién liéu cla cdc béc phun (hinh 106).

Hinh 106: G4n déng hé do 4p
sudt vao gida lpc xdng va dan
éng cla céc béc phun dé kiém
tra dp sudt nhién liéu trong hé
théng:

1. Péng hé do &p suét; 2. Vao
dén 6ng céc béc phun; 3. M&
van chinh; 4. Loc xdng; 5. Ong
néi ngang; 6. Déng van x&.

- Trong lic ddng cd dang van hanh, theo ddi chi s6 trén 4p k€. D6
12 4p suat phun xdng, c6 nghia 1a 4p suit do bom xiing ddy dén cic béc
phun xdng. N6 phdi nim trong thong s& quy dinh clia nha ché tao.

Do kién luu lugng cia bom xing nhu sau:
- Tt mdy ngiing ddng co.

- Dt diu 6ng thodt cda 4p k& vao dng do thiy tinh ¢6 khic nic
dung lugng nhu gii thiéu trén hinh 107. P& dudc an toan nhd dat coc
chira xdng tran.

- M3 van x4 xing clda 4dp k€.

- Cho bom xang hoat ddng trong mudi gidy ddng hd. Xing sé dudc
bom vao &ng do.

- T4t bom xdng. Ghi nhan luu lugng xing, phdi ding lugng quy
dinh ctia nha ch€ tao.

N€u 4p sudt xing trong hé théng do dugc thap thua hay cao hon
théng s6 quy dinh chitng té bd diéu 4p xing khong n.
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Hinh 107: Ding déng hé do ap
sudt va van x3 clia né dé do
ki€m luu lugng cia bom xang
trong lic déng cd khéng n&
may:

1. Péng hé ap sudt; 2. Van
chinh mé; 3. Day dién néi tat;
4. C6¢c chua xang tran; 5. Ong
thay tinh kh&c phan khéi; 6. M&
van xa.

Trudng hop 4p sudt phun xing cao & ché dd chay cam chirng khdng
tdi, di€u ndy bdo hiéu cdc nguyén do:

- Ong din chan khong d&n bo diéu 4p bi hd hodc stit ra.

- Pudng xing hdi vé bi nghén, bi bép hep.

N&u phat hién bom khong cung cip dd luu lugng va 4p suit quy
dinh nén thay m&i bom xdng. Mot vai hé thdng phun xdng dugc trang bi
hai bom xing, trudng hgp nay phdi tric nghiém cd hai bom.

5. Tréc nghiém b diéu 4p xiing

Sau khi tric nghiém 4p suit xing trong hé thdng phun xing dién
tlf loai phun da di€m, cin phdi ki€m tra bd diéu 4p xdng nhu sau:

- Cho ddng co nd cAm chirng.

- Thdo &ng din chin khong ra khdi bd diéu dp nhu gidi thiéu trén
hinh 108.

- Bit kin diu &ng vira thdo ra ti€n hanh kiém tra 4p suit xing. S
doc 4p sudt phdi ding nhu quy dinh.

- Gin 8ng chan khong tir 6ng gép hut vao trd lai bd diéu dp xing,
lic nay 4p suit do dugc phai tut xudng tir 3 d€n 10 psi (0,21 - 0,7 kg/cm?).
N&u 4p suat vin khong thay ddi sau khi gdn 6ng chin khdng chitng té bd

diéu 4p hdng phii thay mdi. Bd diéu 4p xing khong thé diéu chinh hay
stta chira dudc.
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4 Hinh 108: Trdc nghiém bé diéu 4p
xdng; 2. D4u ndi 6ng chan khdng;
3. Ong chén khéng. {.83 diéy ap

King

6. Tric nghiém cdc béc phun xing

D3i vdi cdc béc phun xidng trang bi x61énoy dién tir ta phai tric
nghiém ba khau: dién trd cudn day x61énoy trong béc phun, lugng xing
phun ra va tinh trang rd ri.

a. Po ki€m dién trd clia cdc béc phun
Thao tdc nhu gidi thi€u trén hinh 104 trudc day
b. Kiém tra lugng xing phun ra

L3p dat thi€t bi tric nghiém béc phun xing vao hé thng nhién liéu
nhu gidi thi€u trén hinh 109. Nén theo ding chi ddn cdch sit dung thi€t bi
ki€m tra. Lugng xdng ctia m3i béc phun ra phi nim trong pham vi quy
dinh.

C6 thé kiém tra lugng xing phun ra clia cdc béc phun nhd thiét b
tric nghiém sy cin bing cda cdc béc phun (injector balance tester).
Thao tdc nhu sau:

- Bdng co ngirng, khéa cong tic & vi tri ndi “on”.
- Gin 4p k€ vao trong hé thong nhién liéu.

- Khi hoat dng thiét bi s& diéu khién md titng béc phun trong thdi
gian bing nhau.

- M&i lan béc md phun xing, 4p k& s& chi mot mifc sut 4p trong hé
théng (pressure drop).

- P9 sut 4p mdi khi béc phun md phdi gidng nhau ddi vdi tat ca
cdc béc phun.
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- Mgt béc phun bi do ngh&n mot phin s& ¢6 do sut 4p kém thua
cda mdt béc phun tt.

Théng rita sach hodc thay méi cdc béc phun khong dat yéu ciu-
trong khiu tric nghiém nay.

c. Trdc nghi¢m tinh trang ro ri ciia béc phun xdng

D3i véi cdc béc phun nhién liéu dudi 4p suit cao, cu thé nhu trén
dong cd Diesel, khong cho phép ¢6 su o 1i, sau mdi 1in phun nhién liéu, diu
béc phun phai kho rdo. Tuy nhién ddi véi dong cd xing, mdt s§ nha ché tao -
cho phép béc phun dugc rd i mot giot xing sau mot phut phun xdng.

Can phii sic rita hay thay méi cdc béc phun bi rd ri qua mitc quy
dinh.

FUEL
SUPPLY

Hinh 109: Do kiém Iugng xang phun ra cia céc béc phun nhd thiét bi trdc
nghiém béc phun:

1. Thiét bj do; 2. Ddu néi déy dién; 3. Céc béc phun; 4. Dan éng xdng
(6ng chia béc); 5. B diéu &p xang; 6. Nut kin 6ng xang vé; 7. Loc xang;
8. Xang héi vé; 9. Doc luu lugng xang; 10. Ac quy

L QHKN POAN HONG HOC NHO PEN BAO TREN BAN
PONG HO

Nhu ta da bi€t, hop ECU dong cd ki€m sodt va diéu khién hé
théng phun xing dién ti¥, khi ¢6 trd ngai k§ thuat xdy ra, ECU sé& luu gii
vao bd nhé ciia né (memory) cdc nguyén nhan gay ra héng héc dugi
- dang cdc ma s§ hdng héc (trouble code). Tuy nhién cdc ma s& nay (ma
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16i ) khong thé chi 16 cho chiing ta chinh x4c, cu thé nguyén nhén héng ,
ma chi ¢6 thé phéng dodn ving ndo dé trong mach ¢é bd phin hdng.

Pé€ st dung dudc cdc mi s8 hdng héc (mi 1581) luu giif trong bd nhd
ctia ECU, chiing ta phdi nim vitng ba thao tdc sau day:

- Cdch goi 14y ma s6 ra khéi bd nhd.

- Phai hi€u va dich dugc cdc md s6 hdng h6c ndy.

- Phai nim dugc mach ndo trong hé théng phun xing dién it khong
chiju sy gidm sat tric ti€p cda ECU.

1. Mach dugc giam sat va mach khéng bj gidm sat béi ECU

Trong qua trinh hoat d6ng ciia d6ng cd, ECU tryc ti€p gidm sdt hoat
dong cia nhiéu bd cdm bi€n (sensors) va nhiéu mach dién.

ECU thudng xuyén ti€p nhén cic tin hiéu thdng tin do cdc bd cim
bi€n cung cip, do 46 néu cé dién dp clia bd cdm bi€n nao khéc thudng,
khéng nim trong tri 58 quy dinh, né s& ghi nhin ngay. ECU ciing ¢d kha
ning cim nhin dugc tinh trang hd mach hay chp mach xdy ra cho bd
cam bién.

Mach khong bi giam sat (non-monitored circuits) 13 nhifng bd phin va
hé thdng khong phéi chiu s gidm st tryc ti€p cia ECU. Cu thé nhu 4p suat
nhién liéu trong h& thdng phun x4ng, 4p suit trong xy lanh ddng ca.

Ngoaira cdc hdng héc thdng thudng sau day khéng thudc pham vi
ki€m sodt cia ECU:

- Béc phun xing bi do nghén.

- Biu loc khong khi bi tdc nghén.

- Pdng cd tiéu thy nhiéu diu nhon.

- Céc chd bi x1 hd trong mach chidn khdng.

2. Cach goi 18y ma héng héc ra khéi by nhd

Ma hdng héc con duge goi. lamaidi  (fault codes) hay mi sita
chita (service codes). Nhidu 8t6 dugc trang bi hé théng dd tim chin dodn
hdng héc ngay trén bing ddng hd cla nd. V&i ki€u thi€t k€ nay, ching ta
¢6 hai cdch goi ldy cdc md hdng héc ra khdi bd nhé cia ECU.

- Ding d2n bio hdng héc (malfunction-indicator light). Khi ta n&i
diing mach chan dodn, dén bio s& chdp sdng ti¥ng loat. Cdc loat dén
chép 12 bidu tuong ciia ma héng hdc va s& dugc gidi ma thanh cdc con s&
cu thé. o '
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- Dung thi€t bi quét séng (scan tool). N&i diy ciia thiét bj quét vao
6 gidc chdn dodn (diagnostic connector) nhu gidi thi€u trén
hinh 110.

Hinh 110: P4u day
thiét bj quét séng vao
6 cdm dién chdn
dodn dé€ goi ldy cdc
code hdng hoc:

1. ECM; 2. Man hinh
doc s6 liéu; 3. Thiét
bj quét séng; 4.
cdm dién chdn dodn
héng héc.

a. Dung den bdo hong héc

Hinh 111 giéi thleu 8 cim chin dodn héng héc loai 12 chan cia 6
6 hi¢u General Motor. 3 cim nay dugc bg tri bén dudi bdng ddng hd
bén canh tru 14i. D€ ¢6 thé goi doc dudc cdc ma & hdéng héc tir bd nhd,
ta thao tdc nhu sau:

- Xoay khéa cong tdc mdy sang vi tri “on” nhung khong khdi
déng ddng co.

- Cim mot doan day ndi tdt giita coc A va coc B nhu hinh v&.
Chéan A la chin an mat. Chan B 12 chin chin dodn hdng héc.

- Bén bdo s& chdp ba 1dn biéu tugng cda con s0 12, Hinh 112 cho
thdy lan chdp thit nhat biéu tugng ciia s6 1.-Sau dé6 nghi mot khoang kh4
dai rdi chdp sang ti€p hai 1dn biéu tu’dng cda con s6 2. Ta c6 s6 12.

Day ndgi

Hinh 111: G c4m néi ddy mach chdn
dodn héng héc trén & 16 cadillac:

A. Tiép mét; B. Chdn néi mach chén doén
héng héc.

Trudng ho‘p s lugng nguyén nhan hdng hée nhiéu hon mot dude luu trix
trong bd nhd, ta can phai khic phuc sita chita diu tién nguyen nhin hdng héc
¢6 ma s3 bé nhat, hoic theo diing chi din ciia nha ch& tao.

Sau khi sifa chita xong , cin phdi x6a sach mi s& hong héc di khic
phuc. Cich x6a nhu sau:
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- Xoay khéa cong tdc vi tri tit may “off”

- Thdo cdu chi clia hop ECU trong thdi gian 30 gidy.

b. Diing thiét bj quét Scanner

MOt vai nha ché tao d td ddi hdi ngudi thg chita 6 t6 phai dung thiét bi
quét dé dd tim chin do4n hdng héc trong hé thdng phun xing dién t. Hinh
110 gi6i thiéu thi&t bi quét cam tay. Dung cu nay con goi 1a thiét bi quét
(scanner) hay hdp doc mi (readout box). Khi nSi diy cim vao & cim chdn
doan héng héc trén 6 td, mat thi€t bi s& hién 1&n cdc con s8 hay chit doc. Nhd
viv viéc chin dodn fim ki€m nhanh va chinh x4c hon 12 diing d&n bio.

Hinh 112: N6i mach chdn doan A va B trong & cdm néi déy, dén KIEM
TRA DONG CO sé chdp. VI du code 12 dén sé chép ba I4n: Lan tha
nhét va hai 14n sau chép tiép ké nhau.

IV. BAO TRI HE THONG NHIEN LIEU

Trudce khi ti€n hanh cdng tdc bdo tri sita chita hé thong nhién liéu,
- & v.3) - .
ching ta can phdi chuan bi nhu sau:

- Xem lai cdc chud y an toan quan trong liic thao tdc trén hé thdng
nhién liéu.
- Nhé x4 xi b4t dp suit xing trong hé thdng.

- Nhitng théi quen ciu thd s& dua dén nhiéu hiu qua tai hai cho
cong tac bdo tri sira chita.

- Bui ban 1a ké thl s6 mot ddi véi cac chi tiét ca hé thong nhién liéu.
- Ban tay, dung cy, ban thg phai tuyét déi sach sé.
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1. Bdo tri biau lgc khong khi

Nhiéu nha sin xudt 6 t6 khdc nhau ddi hdi cdch bao tri biu loc khong
khi khac nhau. B&i véi bi loc kho loai gidy (paper filter element) phai thay
m&i sau khi xe chay dugc 84.000 km. N&u 6 td phdi 1am viéc trong moi trudng
bui ban thi phai thay mdi bi loc sau mdi 24.000 km.

Thao tdc thay mdi mot bi loc nhu sau:
- Thdo ndp ddy bau loc khong khi (hinh 113).
- L4y bi loc ra va quan sit tinh trang cla né.

- N€u bi loc ¢6 bdm dau nhdn ching t3 hé thdng thong gi6 catte
dong cd da dua diu nhdn 1én bd loc khong khi.

- Chui sach bui bin va dau nhdn bim quanh bau loc.

- Phdi ddm bdo vong dém & hai dau bi loc gidy con dan hdi mém
déo va rdap ding khép.

- Rédp bi loc gidy mdi vao bau loc, day ndp.

7

Hinh 113: Thay mdi b;\\
loc trong bé loc khéng khi
6 16 Ford: ) 6
1. Kiéng siét; 2. Ong dan khéng khi: 3.
Dai cai; 4. Ndp; 5. Khay; 6. Bl loc, phdn
tt loc; 7. Phia trudc xe; 8. Kiéng siét; 9.
Ong théng hoi catte; 10. Hong budm ga.
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2. Bao tri bauloc xiing

Trén hé théng phun xing ti EFI, xing phdi chdy xuyén qua hai bd
loc trude khi d€n cdc béc phun: B loc so cip va bd loc thit cap.

B0 loc so cdp dugce bd tri bén trong thing chita xing ngay dau 6ng hiit
xing. Khong cin phdi thudng xuyén bdo tri bio dudng bd loc nay.

B6 loc thit c&p dugc 14p rdp trén 6ng din xing, gifta thing chia
xdng va cdc béc phun xdng. B6 loc nay phai dudc thay méi theo dinh ky
nhu quy dinh cla nha ch€ tao. Bo loc xdng thit cap dudgc gidn vao dudng
ong nhd vdng kién si€t 8ng nhu gidi thidu trén hinh 114 hodc nhd ricco
nbi 6ng 1a miéng hay nhd cd ciu rdp ndi nhanh khong c6 ren gai.

Dé thdo dng din ra khdi biu loc xing, chiing ta thao tdc nhu sau:

- Chuii sach chd ndi dng ndi hai du bd loc.

- Diing sting thdi khi nén dé€ thdi sach cdc diu ndi Ong.

- X3 xi bét 4p suit trong hé thdng.

- Thdo 6ng din ra khéi bd loc xidng.

- N€u cdc dau ndi c¢6 dung vong dém “0” thi phdi thay méi vong
dém nay.

Hinh 114: Rép néi b4u
lpc vdi 6ng dén xang:
1. Ong dén xdng tu
thang 1én; 2. Kiéng siét;
3. Buléng; 4. Dai gid;
5. Ong ra t bdu loc;

7. B4u loc; 8. Ong vé
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3. Bao tri cdc by phin phun xiing
a. Théong sach cdc béc phun xdng

Cin bdn déng bim trén ddu béc phun s& 1am cho béc phun ra
lugng xiding khong ding nhu yéu ciu, né con lam bién dang tia phun
nhién li€u. V&i trudng hgp nay, 6 t6 sé cé triéu chitng nhu dong cd nd

A - ~ A2 2 ~ g N ~ . A .o
cam chirng khéng 6n, mat cong suat va hao ton nhién liéu.

Hinh 115 gidi thiéu sy khdc biét gitta mdt béc phun sach (B) so v4§i
béc phun bi bdm cdu bin (A). Thong thudng béc phun bi bim cdu bin vi
cdc nguyén do:

- Nhiét tdc dong 1én thanh phan cla xing.
- Do tdc dong cia viéc khdi dong va tdt mdy.

- Do kiéu thi€t k&€ béc phun. M6t vai loai béc phun bi bim bin
nhanh hon loai khéc.

Ngudi ta 1am sach cdc béc phun bing cdch cho chdy xuyén qua
ching mét dung dich 1am sach béc phun (injector-cleaning solvent).

Thao tdc nhu sau dé stc sach cdc béc phun xing:

- Bong cd phdi néng & nhiét d6 vin hanh binh thudng.

- X4 xi bét 4p sudt trong mach xing.

Hinh 115: So sdnh mét béc phun do (A) véi béc phun sach (B)
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- Cdt mach dién khong cho bom xing hoat dong.

- Thdo 6ng chan khong ra khdi bd diéu 4p xing. Bit ddu Sng nay.

- Gidn binh chita dung dich 1am sach béc phun vao dan dng cung
cap xdng cho cdc béc phun (hinh 116).

- Khéa dudng xdng trd vé thing chifa.

- Chinh van ép suat trén binh chifa dung dich lam sach dé c6 4p suit
quy dinh, thong thudng thap thua 4p suit nhién liéu trong mach. Thao tac nay
nham ngan khong cho dung dich 1am sach tran vé& thing xang.

- Khéi dong dong co cho mdy nd cam chirng. Khi dung dich trong
binh chita da dugc tiéu thy hét, dong co s& tit mdy.

- Qud trinh 1am sach cdc béc phun nhu trén c6 thé kéo dai trong
thi gian tit 5 dén 10 pht.

- Thdo binh chita dung dich ra khdi hé thong.

- N6i lai cdc dudng 8ng di thio ra, ndi diy bom xing dién va
khdi dong ddng co.

Hinh 116: R4p binh dung
dich suc béc phun xdng
vao 6ng chia xdng cho céc
béc phun dé théng sach
cdc béc phun xang.
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CHUONG 5

HE THONG PHUN XANG BIEN TU
0 TO TOYOTA

I. Thanh phan két cdu

IL. An toan lic ki€m tra

III. Chdn dodn héng héc
V. Quy trinh tim “PAN”

I. THANH PHAN KET CAU

L&y cin bdn tir cdc hé théng phun xing clia Bosch, Toyota thigt
k€ riéng hé thdng dién ut didu khién déng cd goi la TCCS (Toyota
Computer Control System). Hé thdng nay gém c6 cdc hé théng phu
sau diy:

- Hé théng phun xing dién t EFL.

- Cic bd cdm bién.

- Hop ECU ddng co.

- Hé théng dién I ki€m sodt ddnh 1da sdm (ESA).

- Hé thdng ki€m sodt van téc ralingti (ISC).

- Kiém sodt tai luan luu khi thdi EGR.

- Co cdu dién td ki€m sodt hdp s6 (ECT).

- Hé thdng chan dodn hdng hée va bd xdc tdc hda khit.

Hinh 117 va 118 gidi thidu hé thong phun xing dién tlf cia & &
Toyota c6 va khong c6 trang bi thi€t bj do khi nap. Sau diy ta im hi€u
chifc ning cia cdc hé thong phu néi trén cda 6 t6 Toyota.
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Hinh 117: Sd dé hé théng phun xdng dién 1 Toyota (TCCS) trang by thiét
bi do khi nap:
1,2, Thing xdng, bom xdng; 3. Loc xang; 4. B6 diéu dp xdng; 5. Béc phun
xdng; 6. B6 cam bién Oxy; 7. B6 c&m bién nhiét d¢ déng co; 8. Céng tde

nhiél thdi gian; 9. Béc phun x&ng khdi dgng lanh; 10. Van chan khdong b

didu dp xang; 11. Bién ap danh Ida; 12. D4u chia ida deico; 13.
14. Dén bdo kidm tra déng co; 15. Médy nén diéu hoa khéng khi; 16,

¢ quy;

dién kiém ira (T-El); 17. ECU; 18, B¢ cam bi€n nhiét dé khéng khi nap;
19. Biu loc khéng khi: 20. Thiét bi do lugng khéng khi nap; 21. Van chan
khdng t4ng i8¢ ralingti; 22. Van cung cdp khdng khi phy; 23. B¢ cam
bién vi tri buém ga; 24. Dén binh chita chin khéng.
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Hinh 118 : Sodd hé rhongphun xdng dien e TCCS (Toyota) dimg
thiét b do khi nap kiéu cim bién chdn khong MAP :

1,2. Thung xdng, bom xdng; 3. Lgc xdng; 4. BY didu dp xdng; 5. Béc phun
xdng; 6. B¢ cdm bién chan khéng trong 6ng hit; 7. 86 cam bién nhiét d6
déng ca; 8. Cong tdc nhigt thdi gian; 9. Béc phun xang khdi déng lanh;

10. Van chén kfidng bé didu dp xdng; 11. Bién dp dénh Iia; 12. D4u chia
lia deico; 13. Ac quy; 14. Dén bdo kiém tra ddéng co; 15. Mdy nén didu
hoa khéng khi; 16. O néi dign ki€m tra (T-El); 17. ECU; 18. BS cam bién
nhidt d9 khéng khf nap; 19. Bau lpc khdng khi; 21. Van chan khéng tang
t6c raldngti; 22. Van cung c4p khéng khi phy; 23, B3 ¢am bién vi trf budm
ga; 24. Dén binh chda chdn khéng.
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1. Hé thong phun xiing dién t& EFI

Hé thdng phun x4ng gdm ¢é bom xing dién tao 4p sudt bom xing
dén bo diéu 4dp xﬁng trude khi cung cz‘i’p cho cdc béc phun . Bo diéu dp
xing duy tri ap sufit xang &n dinh trong 6ng chia xing cho cdc béc phun
Ap suit xiing én dinh trong 6ng chia cho phép ECU diéu khién (5t thdi
lugng phun xing d€ phun ra lugng xing chinh xdc.

ECU diéu khién cdc béc phun xiing ciing liic, va phun ra ¥ lugng
xing can thi€t trong mot vong quay truc khuyu.
2. Cdc bd cam bi€n

Tity theo chitc ning, mdi bd cdm bi€n theo ddi tinh hinh ctta déng
co va gt tin hiéu dién vé ECU. ECU x1 1y, tinh todn diéu khi€n phun
xing vi diém ddnh 1a chinh xdc nhiim duy tri mot ty 1& khi hdn hgp t6i
vu. Chitc ning cla ting bd cdm bién nhu sau:

a. By cdm bién khong khi nap (Airflow Sensor)

B6 cdm bi€n nady dudgc lp diit bén trong thiét bi do khi nap (do gid).
Chife ning clia nd 13 do ludng khdi khong khi nap vdo xy lanh ddng co
xuyén qua bd do gié va gti tin hiéu bdo vé ECU lugng khdng khi dang
nap. ECU diing thdng tin nay d€ di€u khién thdi lugng phun xing va hé
théng ddnh 1&a sém tr ddng (hinh 119).

b. Cém bién nhiét dp khong khi nap (Air Temperature Sensor)

B& cdm bi€n nhiét d6 khong khi nap dudc b6 trf bén trong thiét bi
do gié. CAm bi€n nay giti tin hiéu dién vé finh hinh nhiét d5 khéng khi
dén ECU. Théng tin nay s& duge ECU diing d€ kiém sodt thdi lugng phun
xdng (fuel injection duration).

c. Cam bién vi tri bitdm ga (Throttle Position Sensor — TPS)

C4m bi€n vi tri budm ga duge lip dit trén hong hit va tryc tiép
lién k&t véi can gia t&¢ (cdn ga). CAm bién nay 1a mot bd chiét 4p loai
can trugt gdi tin hiéu vé tinh hinh md 16n bé ca buém ga dén ECU.
Thong tin nay dudc ditng d€ ki€m sodt thdi luong phun xing va vén tdc
cam chirng khéng tdi ralangti.

d. Cam bién nhi¢t dp nudc lam mdt dpng co

C&m bi€n nhiét d6 nudc lam m4t ddng co hay cdm bién nhiét dd
dong cd duge 1dp dit trong bong nudc. Cdm bién nay 13 mot dién ud
nhiét, nd bi€n ddi nhiét d6 nudc 1am mdt ddng cd thanh tin hi¢u dién
gtlti vé ECU. Thong tin vé nhiét d6 déng co dudc ECU dung dé: diéu
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VOLTAGE SIGNAL

9 A 10

RETURN SPRING

BALANCE CHAMBER

Hinh 119: Thiét bj do khi nap kiéu cénh van:

1. VAo 6ng nap khi: 2. Van n6 déi ngugc; 3. Mach gié bang ngang; 4. Canh
van do gié; 5. Khéng khi t bé loc gié; 6. Lo xo héi canh van; 7. Phong can
bang; 8. Canh van cén bang; 9. Chiét 4p (cam bién do gid); 10. Tin hiéu dién
ap; 11. Tiép diém role bom xang; 12. C4n gat b chiét 4p.

khién thdi lugng phun xing, hé th6ng ddnh Iita s6m, hé théng kiém so4t
van t8c¢ cAm chirng va hé thdng tdi luan lvu khi thdi EGR.

e. Cam bién oxy (Oxygen Sensor)

B0 cdm bié€n oxy dugc 1dp dit trong Sng gép thodt. Pién dp ra clia
cdm bi€n nay thay ddi tly theo lugng oxy cdn s6t lai trong khi thii,
ECU dung thong tin ndy dé quyét dinh thdi lugng phun xing.

f. Cam bién v@n téc xe (Vehicle Speed Sensor — VSS)

B6 cdm bién vin t6c xe bd tri trén bing ddng hd (tabld) va la
mot thanh phan cla td¢c d6 k€. ECU dung thong tin vén tdc xe dé€ diéu
khién t6c d xe chay va diéu khién dién ti¥ hop s6 tr dong.

g. Van téc truc khuyu (tua mdy — Engine Speed)

Tin hiéu vé vin t6c truc khuyu hay tin hiéu tua mdy dugc 18y t
bobin ddnh lita. ECU dung tin hiéu nay dé kiém so4t thdi lugng phun
xdng va hé théng ddnh Ira sém.
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h. Céng tdc mdy lanh (A/C switch)

Khi &n niit A/C cho m4y lanh trén 6 t& hoat ddng s& ¢6 mot tin hidu
bdo vé ECU. ECU c¢dn thong tin nay d€ diéu khién vin tdc ralingti trong
thdi gian hé thdng dién lanh hoat dong.

i. Cong tdc an toan hip s6’lic diu xe (Neutral / Start Switch)

M6t cdng tic duge 1dp ddt wén hop s6 ty dong d€ bdo ECU bi&t ché
d6 dang hoat dong cia hop s6. ECU dung thng tin nay d€ cho phép hé
thdng khdi ddng ndi mach (dé mdy) va cing hoat dong chung v6i hdp
ECU cia hop s6 tr dong di€u khién biing dién ¥ (ECT computer). D&i
v3i 6 td trang bi hdp sd tay thong thudng thi cdng tic nay dudc bé i 3
ban dap ly hgp.

3. H¢ thong ddnh lita som dign tit ESA (Electronic Spark Ad-
vance System)

Hép ECU d6ng co dugc lap trinh véi nhitng dit liéu can thidt gidp
ECU diéu khién di€m ddnh li¥a t8i uvu & moi ch& dé hoat dong khéc nhau
clia 6 16. Thong tin nhip ¥ cac bd cdm bi€n khdc nhau cho phép ECU
diéu khién tia Itta bugi phat ra chinh xdc vao thdi diém cin thi€t.

4. H¢ théng kiém sodt vdn téc ralingti 1SC

(Idle Speed Control System)

Ché d6 chay cam chitng khéng tdi (ralangti) ciia ddng cd duge ECU
diéu khién. ECU ddng cd dudgc 13p trinh d€ didu khién van t8c truc khuju
& nhiéu ché d6 tai khdc nhau cia 6 8.

Pé 1am dugc cdng tic nay, ECU ti€p nhin thong tin tr bd cdm bién
nhiét d¢ nudc 1am mdt dng cd va X by cdm bién hé théng dién lanh &
t6. ECU xtt 1y cdc thdng tin ndy va phdt tin hiéu diéu khi€n d&€n van ISC
trong hong huit. Van ISC s& md hojc déng mach khdng khi nap di ngang
dudi budm ga. Lugng khdéng khi nap nay ciang 16n thi vain t&c ralingti
cang ting.

5. Kié¢m sodt tdi ludn luu khi thdi EGR

(Exhaust Gases Recirculation)

Khi nhi€t 48 nudc lam mdt ddng co dudi mic 57°C ECU s& md& van
cdng tdc chin khéng VSV, van nay diéu khi€n khéa mach khdng cho khi
thdi tdi luan lvu vao ng hit. Khi nhiét dé nudc lAm mat déng cd néng
trén 57°C, ECU s& ddng van cdng tdc chan khéng VSV, van nay s& md
thong mach cho mdt phin khi thdi luu théng trd lai vao Sng huit.
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Ngudi ta cho mdt phin khi thdi nap vao tr3 lai trong xy lanh nhim
gidm bat nhiét d§ ctia budng d6t dé€ han ché viéc sdn sinh khi ddc NO,
do nhiét d4 budng d6t cao.

6. Kiém sodt di¢gn 6t hop sé tit dpng ECT
(Electronic controlled Transmission)

Nhitng 6 t6 trang bi ki€u hdp s8 tr d6ng c6 thém ECU hop s6 dé
diéu khién hoat déng ctia hop s6. ECU ddng cd clia hé thdng TCCS gii
thong tin vé cdc ché d6 dang hoat déng clia déng co dén ECU cua hop
s6. ECU hop s6 sé& dif dung théng tin nay d€ ngiin khéng cho hdp s6 cdi
cip s6 3 hay cii vio ché dd vudt t8c lic dong co dang con ngudi.

7. H¢ théng chin dodn héng héc (Diagnostic System)

Hop ECU dong cd ctia 6 1O Toyota duge 1ap trinh hé thdng ty chin
doin héng héc. Hé thdng nay phét hién cdc hong hdc va nhitng bat binh
thudng x4y ra trong hé thdng diéu khién 6 t6. Khi xdy ra héng héc, ECU
s& bit sing dén bdo “CHECK ENGINE” trén tabld, déng thdi luu giff cdc
code hdng héc trong bd nhd clia né.

8. B§ xiic tdc héa khit (Catalytic Converter)

Ti't ¢& cdc 6 & Toyota déu dudc trang bi bd xic tdc héa khd ba
chitc nang (3-way catalytic converters). Ki€u b9 héa khi nay x{ Iy va
bi€n ddi cdc khi dde CO, HC va NO, trong khi thdi thanh carbon dioxide,
hdi nudc va khi nitrogen.

Hinh 120 a,b,c gidi thiéu vi tri 1dp dat cdc bd phédn dién tlf trén ba
ki€u 6 td Toyota.

9. Hop ECU dpng co

Trén 6 16 Toyota hop ECU ddng co ki€m sodt tt cd hoat dong clia
hé thong diéu khién dién o TCCS. ECU ddng co ti€p nhin thdng tin tir
cdc bd cdm bién va tlr cdc cdng tic. Nhitng théng tin nay duge ECU xi¥ ly
d€ diéu khi€n cdc hé théng EFI (phun xing dién 1), ESA (hé thdng dién
t¢ ddnh lta sém), ISC (hé thdng ki€m sodt t6c dd ralingti), EGR (hé
thong tdi luan luu khi thai), ECT (diéu khién dién tf hop s8 v dong).

Hé théng TCCS cdn dugc thigt k&, cii dit mach an toan (fail-safe) bén
trong hop ECU dong cd. Néu x4y ra od ngai k¥ thuat trong hé thong, mdt
mach dién dy phong (back-up circuit) s& hoat ddng dé gitip dua xe d&n tram
bdo hanh. Khi & td phai hoat ddng & ch€ do tam thdi nay, kha ning hoat déng
clia xe rat kém va dén bdo uén tabld s& chdy sing.
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Hinh 121 var 122 gi6i thiéu 8 gidc va tén cdc gidc cim cla hdp ECU
Toyota ki€u khdng c6 thiét bi do khi nap va kidu ¢6 thi&t bi do khi nap.

Nhim gitip quy ban doc hiéu rd sy lién hé gifta cdc gifc cim cla
hép ECU ddng cd v6i cdc bd phin dién tf trong hé thdng EFI, ching t6i
gidi thiéu mét s& so dd mach dién EFI clia cdc ddi 6 16 Toyota sau day:

a. Hinh 123 gidi thiéu so d6 hé thong phun xang dién tf cda 6 6
Toyota Camry ddi 1987 — 1989, déng cd SV21-1S-Ci, 1,8 litre. Nghién
cifu so d6 nay ching ta thdy cdc dic diém sau day:

- Hop ECU ¢6 ba & gic, 14n hrgt tiY trdi sang phai, & gifc mdt cé 10
gidc cdm, & hai c6 18 gidc cdm va & ba ¢6 14 gifc cim.

- Thudc hé théng phun xang mdt diém.

- Khéng ¢6 thiét bi do khi nap.

- Budc trang bi bd cdm bi€n d6 chan khdng tuyét ddi trong &ng hrit
MAP.

b. Hinh 124 wrinh bay hé théng phun xing dién tif clia 6 t6 Toyota
Camry SV21 d&i 1987 — 1990 va ctia 6 t6 Toyota Celica di 1986 — 1990
ddng co 3S — FE dung tich 2 litre. Pic di€m cla ki€u hé théng nay la:

- Phun xiing da diém (4 béc phun).
- C6 thi&t bi do khi nap.
- C6 ba 8 gidc loai 10 gidc cdm, 18 gifc cim va 14 gifc cim.

¢. Hinh 125 gidi thiéu sd db hé théng phun xing dién tif EFI cla
Toyota Camry VZV21 — 2VZ - FE, dfng cd 6 Xy lanh dung tich 2,5 litre
doi 1988 — 1990,

Nghién citu sd d6 nay chiing ta nhin thdy cdc dic diém sau day:
- Thudc hé thdng phun xing da di€m (6 béc phun).

- C6 thi€t bi do khi nap.

- Hop ECU ¢6 3 & gidc 26, 16, 22 gidc cim.

d. Hinh 126 gidi thiéu s¢ d6 hé thdng phun xing dién tt & t6 Toyota
Crown ddi 1980 - 1985, ddng cd SME dung tich 2,8 litre. Pic di€m cla
doi 6 td nay nhu sau:

- Phun xing da di€m (6 béc phun).
- C6 thi&t bi do gid.
- Hop ECU ¢6 2 & gidc loai 9 va 13 gidc cim.
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Ky hiéu Tén gidc cdm Ky hiéu Tén gidc cdm
E01 Mat déng co T S gidc kiém tra
£02 Mat dong cd IDL | CAm bién vi tri buom ga
No.10 Béc phun THA | Cam bién r}lmﬂ;‘:’km nep
No.20 Béc phun VCC Cam bi&n chan khéng
STA Cong thc khdi 'dang PIM | Cam bi&n ¢chan khéng
IGT IC diéukhiéndinh It | yTA | Cam bign vi trl busm ga
Ei Mat déng co THW | Cam bién nhiét dd nudc
FPU | Van chin khong didudp xéng  E2 M4t c&m bién
m\_!-ESC Van chan t;:iln?d;r;langtl SPD CAm bién van t8¢
STH |Céng tAc van chan khéng FC |Rdle m3 mach bom xéing
VAF | Chiét 4p hidu chinh xing gfo] A/C Cong tac méy lanh
VF & gic kidm tra * SEL Mat cam bién
G2 Delco BATT Aec quy
E21 Mat cAm bién w Pén béo
G Delco +B1 Role chinh
NE Delco {(chin tua mdy RPM}| +B Raie chinh
IGF B& danh Iira
L T L L ]
EH Ir; 8TA ;a-; VAFI @8 | G |IGF| T [THA|PIM |THW FC | SEL [BATT| +B1
E02 ;'; 1] e1 |reu][sTH| vE L E21 | nE oL fvee|vra| g2 seolac w8

Hinh 121: & gidc cla hgp ECU Toyota va 18n goi céc gide cém
(thiét bi do khi nap kiéu cam bién chin khong MAP).
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Ky higu Tén gidc cdm Ky higu Tén gidc cdm
EO1 Mét ddng co E2 Mat cadm bién
E02 Mét déﬁ;ucd AAAAAA GS Delco
No.10 Béc phun QX Cam bién Oxy
No.20 Béc phun _ E—— 1 Delco
8TA Céng tac khdi ddng VvCC C&m bi&n ch&n khdng
IGT Bd danh Ida VTA Cam bién vi trf budm ga
VF & gidc kiém tra NE Delco
E1 Mat adng co THW | CAm bign nhiét A nudc
STH | Cdng tic van ¢han khéng vC Thlét bi do khi nap
_____ *; ;Uva““‘-’ﬁ_g“k;‘;g?éu . _521 . ;Aat cémblgnm .
V-ISC | Cong tdc tdng toc rakingti VS Thi&t b} do khi nap
VAF | Chiét ap higu chinh xdng /giof §TP Céng tAc dén stop
W Pén bio THA Cam bidn nr:(lﬁéggo chi nap
HT Cam bisn Oxy SPD | Gam bién vantée xe
T 6 gidc kidm tra BATT Ac quy
R/P | Cbng tic kifm s04t xéing +E;1 Role chinh
DL Cam bién vj trl budm ga +B Role chinh
AIC ‘Cong tc may lanh
IGF BY ddnh Ida
B N R e S L1
Eo1 'fg STA| vF FPulw | T oL[i6F| Ge| 6 NE ve | vs [THAJBATY +81
E02 :; et | €1 |sm _I‘;_c ur [Ap || E2 | ox {vec|vra fraw €21 |sTP{sPD B
-~

Hinh 122: & gidc ciia hdp ECU Toyota va 1én goi céc gide cém
(thiét bi do khi nap kiéu mam do)
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IL. AN TOAN LUC KIEM TRA HE THONG EFI TOYOTA

1. Trudc khi ki€ém tra hé théng nhién liéu phai thdo g& ddy cdp
(-) cha c quy. Can bi€t ring cdc code hdng héc Iutu trit trong bd nhd ECU
s& bi x6a sach khi ta thdo day cdp dc quy. Do d6 nén doc k¥ hudng din
trudc khi thdo diy cdp dc quy.

2. Khéng dudc phép rép sai cdc diu diy cdp Am, duong 4c quy.

3. N€u phi lam vé sinh dong cd, tuyét d6i khong duge dé cho nude
vdy vio cdc bd phin dién, dign 1.

4, Trude khi thdo cac § cim diy dién, céc diu day ndi dién cla
EFI, phai tdch ngudn dién chinh biing cdch xoay khéa cong tdc dén vi
tri OFF hay thdo g& day cdp 4c quy.

5. Cén thin t8i da trong viéc ndm gitt di chuyén c4c bd phan clia
EFI, dic biét 1a hop ECU. Khong duge md ndp cia hdp ECU.

6. Néu can thi phai thay th€ nguyén cum dién, dién tf.

7. Cin thin t31 da khi thdo ra va hic cim vao mot § gidic (8 cdm ndi
dién). Luu ¥ cdc chdt khéa trén & gidc (hinh 127).

Hinh 127: Khi rdp phai gén hai phdn & gidc cdm sdu vao hét cd, kifm tra
hai vdu khda (1)

8. Khi cAn ki€m tra tinh hinh ti€p dién cla cdc ddu day & gidc, phdi
c4n than kéo chup cao su che nudc ra khdi 8 gidc, ludn ciy do ciia ohm
k& vao & giic theo chiéu diy dé do kiém.

9. Khi thio cdc diu ndi Sng din xing, phdi cdn than khong lam
xdng tung tée giy hda hoan.

10. Viéc thdo rdp cdc béc phun xing, cdn tuin thi nhitng diéu sau
day:

- Khong bao gig dung lai vong dém “O” cd.
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- Lic thay vong dém “O” mdi phdi cdn thin khong 1am hdng vong
dém. Phii b6i tron vong d&m mdi véi dau béi tron béc phun hay véi xiing
trudc khi rap. Khéng duge ding diu nhét may hay diu thing (phanh).

11. Sau khi hoan tat viéc bdo tr sita chita cdc dudng dng din nhién
liéu, phii tié€n hanh ki€m tra nhu sau ddy dé€ xem ¢6 bi xi hd xing:

- Pong co ngiing, xoay khéa cong tic sang vi tri ON.

- Ding doan diy dién ndi tdt diu diy + B va FP cda 6 cim day
dién kiém tra (check connector).

- Trong liic bom xing dang bom, bép thit Sng xdng hoi vé, 4p suit
bén trong &ng xing sé ting lén khodng 4kg/cm?. Dudi 4p suit ndy, cdc
dau ndi 6ng khong dudc xi xang.

ITl. CHAN POAN HONG HOC

Nhu da trinh bay & phin trén, hop ECU dudc thi€t k€ bén trong né
m6t hé thdng s chin dodn (self — diagnosis system). Hé thdng nay phat
hién va ghi lai nhifng hdng héc xdy ra, d6ng thdi bat sdng dén bao ki€m
tra (check engine lamp) trén bing ddng hd (tabld). Sau khi di khic phuc
stta chita hdng hdc, dén bao s& tr déng tit (hinh 128).

Hinh 128: Dén bdo ki€m tra dong co
chdp nhap nhay, dém s6 lin chop sé

doc duge code chén dodn héng héc
'@ {ma s6 hdng héc).

* Kiém tra den bdo

1. Khi xoay khéa cdng tdc vao vi tri ON nhung dong co khéng nd
may, dén bdo ki€m tra ddng cd s& sdng 1én.

2. Khi khéi déng nd mdy, den bdo s& tit, néu den bio vin ti€p tuc
chdy sdng chitng t3 hé thdng chan dodn c6 khdm phi mot sy bi't thudng
trong hé théng.
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* Lay goi cdc m@ hdng hoc (output of diagnostic codes)

Pé€ ¢6 dudc cdc code hdng héc, thao tic nhu sau:

a. Pién dp dc quy phdi trén 11 volts.

b. Cdnh budm ga déng kin hoan toan.

¢. Hops6 & vi ri s5 0

d. Ngit hét dién céc phu ting, dong co dd dat d€n nhiét d van hanh.
e. Xoay khoa cong tic d€n vi trf ON, khong né mdy.

f. N&i tit ddu day T v6i E, clia § gidc kiém tra.

g. Poc s8 1in chdp clia dén bdo s& ¢ duge ma s6 hdng héc
(hinh 129).

1
Check Connector

E1

Hinh 129: & gidc kiém tra (1) - N6i déy (2) gida
E, va T dé I8y code héng héc.

* Md hong héc (Hop ECU cua Toyota)

a. N&€u hé théng hoat dong binh thudng, khdng cé hdng héc, dén
bao s& chdp ON va OFF (chdp va tit) déu din vdi khodng cdch 0,25 gidy
d6ng hd nhy gidi thiéu trén hinh 130.

b. Trong tinh huéng ¢é sy bat binh thudng, d&n bdo s& chép nhu' sau
(hép ECU ciia TCCS c6 thi€t bi do khi nap):
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- TruSce hé€t chdp hai lan cdch nhau 0,5 gidy (ma s6 2).
- Nghi 1,5 gidy chSp 1 14n (md s8 1), ta ¢ md s6 21.
- Nghi 2,5 gidy chdp ti€p mia s6 32.

- Sau khi t8t ¢4 cdc code dd dugc goi ra hét, den nghi chdp trong
khodng thdi gian 4,5 gidy sau dé chdp lai nhu ban diu cho dén khi ta ngit
day dién ndi tit mSi T va méi E, clla § gifc ki€m tra (hink 131).

0,25
ON
OFF
— (Seconds)
0,25

Hinh 130: Vi hé thng hoat déng binh thudng, dén bdo sé
chdp 14t vdi khodng céch déu 0,25 gidy dbng hé.

Code No.21 Code No.32 Code No.21
05 45
UL
ot 2,5 -
15 {Seconds)

Hinh 131: Tin hiéu dén chdp bdo ma hdng hoc s 21 va 32.
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* Xéa md hong héc

Sau khi kh¢ phuc, sa chifa viing hdng héc, phdi x6a bd ma hong
héc luu gilt trong bd nhd ciia ECU. Thao tic x6a code nhu sau:

- Cong tic may OFF, thdo tich cdu chl STOP 15A (ki€u xe AE),
hay thdo téch cAu chi EFI 15A (kiéu xe AT) hodc cdu chil AM2, SA (kiéu
xe AW) trong 10 gidy dong hd.

- C6 thé x6a code bing cach thdo tich diy cdp d4m (-) 4c quy, tuy
nhién cdc code khéc luu trong bd nhé ciing bi x6a mat.

- N&u nhu m3 hdng héc khdng dugc x6a sach, né s& duge Iuu gilf
trong ECU va s& chdp dén bdo cling vdi cdc ma s8 hdng héc mdi.

- N&€u bit bude phii thio cdp dcquy d€ phuc vu sifa chifa, thi rudce
khi thdo cdp dc quy phai ti€n hanh 18y va ghi nhin code hong hoc.

- X6a code hdng héc xong, phdi cho xe chay thd, sau d6 ki€m tra
code hdng héc phii xuit hién code binh thudng, n€u vin bio ma héng
chitng td chita khdc phyc h&t nguyén do hdng héc.

* Md hong héc va viing phdi sia chita

Hinh 132 va 133 gidi thiéu mi hdng héc va viing lién quan trong he
thong cdn sita chita d6i véi ECU Toyota (TCCS ECU) ki€u ¢6 va khong
c6 thi€t bi do khi nap. '

Ma Sd 1Andén , . ,
h
v bao chdp Thudc hé thdng| Vung hdng hoc
1 2 3 4

ON |- Binh thudng
OFF

1. Mach chiz dién deico
- Tin hiéu van 2. Pdu chia dién delco
12 H | | t6c tryc khuyu |3, Mach tin higu

{tua may) RPM  |khdi ddng

4, ECU
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1 3 4
-Tinhigutua  |Gigng nhu 12
13 JUIHL sy rem
1. Mach bd danh Hra
14 _ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ - Tin hiéu ddnh {(+B, IGT, IGF)
It 2. B d4nh ta
3. ECU
1. Mach bd cam
- Tin hidu bé bi&n oxy
21 _ﬂ_ﬂ_ﬂ_ cAm bidn oxy 2. Cam bi&n oxy
3. ECU
1. Mach cAm bign nhidt
- Tn higu bg ® nudc 1am mat dng co
22 LTH cdm bi&n nhidt |2, C&m bidn nhigt d6
a¢ dong cd nudc lam mdt ddng co
3. ECU
1. Mach ¢dm bién
-Tin hié}l b9 khéng khi nap
24 H | ! | | | H |] | cé&m bién nhiét {2, C&m bi&n nhist 46
d¢ khoéng khinap(khéng khi nap
3. ECU
1, Béc phun
. 2 .Thiétbjdo khinap
5 | _[NJUTUUL. | Ta'" higu ngheo | 3 cam bign nhist a6
xang ddng co
4. Cdm bi&n nhiét ¢
khi nap
5. Bd cdm bi&n oxy
Gibng nhu 25
26 m‘l nnﬂnm’l - Tin higu giau
xAng

135




3

4

- Tin higdu thi&t bi

1. Mach thi€t bjdo

do khi nap lugng khi nap
31 —m_]-ﬂ—ﬂ-— 2. Thiétbido khinap
3. ECU
- TIn hiéu bd cam|1. Mach vi trf cAm bién
bi€n vi trf budm |bubmga
H ||H|||| H ga 2. Bd cdm bién vi tri
buém ga
3. ECU
1. Mach cam bién van
-Tinhidubs  [tBcxe
a2 | _JUIULIUTL cAm bign van |2 BOcambiénvan
téc xe téc xe
3. ECU
. - Tin higu khoi 1. Mach rdle khdi ddng
43 IH||||| ||||H déng aw .
2. Mach cdng tc khdi
sdng IG
3. Cong tic may |G
4. ECU
1. Céng tAc méay lanh
-Tinhigu cdng (2. Mach cdm bidn vi trf
51 NTUHUL N tde buém ga

3. Bd c&m bidn vj tri
budm ga

4. Céng tAchdp s6
vitrf O

5 ECU

Hinh 132: Céc ma s& chdn dodn hdng héc (diagnostic codes) s& 1dn chdp
clia dén bdo, hé thdng lién quan va vang tinh nghi cdn khic phuc
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S8 1an chép clia dén

Code Thudc hé thén Ving héng hoc
bao code héng héc ' g 9 g
ON
Binh thidn
O L | | T 1 ’
OFF
1. Mach dién cdm bi&n
2 Tin hiéu bd cdm chén khéng.
_| I_I L_._J U !__.’ H uL bi&n ch&n khéng 2. Bd cAm bi&n chan khéng
3. ECU
1. Mach dién ddnh Ila
Tin higu ddnh & (+8, IGF, 1GT).
s | WU TUUL YL [Fimnieuddnhtaa 70 e e,
3. ECU
' 1. Mach di&n bd cAm bién
Tin higu bd cdm blén
nhigt d& nude.
4 _”JUI.“ I U“] H_ nhigt o nudc lam |, "0 3m bi€n nhist g nudd
mat ddng cd.
3.ECU
1. Mach dién Delco.
2. Delco.
Tin hldu t 4
I I R;MQ” UAMEY 13 B4 adnh Wa.
4. Mach tin hidu khdi dadng.
5 ECU
1. Mach dign b cam bisn i tri
O 10 T N oo i
bidn v| tribudm ga |2, B chm bisn vj tr buém ga
3. ECU.
‘ Tin higu bd cdm bl&n [1. Mach dl4n bd cam bién
8 Ill”””“””l H””” nhiét d$ khdng khi nhigt dd khéng khl nap.
nap 2.ECU.
1. Mach dién bd cdm bién
o Mwwm Tin hig¢u bd cdm vén 8¢ xe.
bi&n van t&c xe. 2, B§ c&m bidn van t6¢ xe.
: 3.ECU
1, Mach dién Rgle khdl déng
(AW),

{(khd1 ddng).
3. Céng tdc mdy.
4. ECU.

11

STt

Tin hi¢u cong tic,
cdng tic an toan
khdl dgng.

1. Céng tdc mdy lanh.

2, Mach dign cdm bi&n vi trl
budm ga.

3. Cam bi&n v| tri budm ga.
4. Cong tdc vitri 88 0 cda
hgp s lic 98 may.

5.ECU.

Hinh 133: Code bio héng héc va ving hdng hoc lign quan trén & 1d Toyola
dimg thiét bi do gio kiéu cam bién chin khong MAP.
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* Do kiém hjp ECU dpng co 6 t6 Toyota

C6 thé ki€m tra mach dién cla hé thdng phun xing dién t&t EFI
bing cich do dién trd va dién 4p tai & gidc cda hdp ECU déng cd.

1. Po ki€m dién 4p ctia hép ECU

Do kiém dién 4p giita cdc gifc cim cda hdp ECU nhu sau:

a. Cic & gidc vin con cdm trong hép ECU.

b. Pién dp dc quy phai trén 11V khi bit cdng tic mdy “ON”

¢. Bt ¢cong mdy “ON”

d. Po dién 4p tai mbi gidc cdm

Hinh 134, 135 va 136 gidi thiéu cdc 8 gidc hop ECU dong co, cdch
do kiém dién 4p va dién dp chuin cila & t6 Toyota kiéu khdng ¢6 thiét bi
do khi nap (do gi6) va ki€u c6 thi€t bi do khi nap.

Voltmeter

Fii24%

Hinh 134: Ludn cdy do ciia vin ké vao trong & gide d€ do dién 4p tai § gidc
cha hép ECU déng co. Hinh vé cho thdy cdy do vén ké cham vao tu phia sau
gidc cdm +8 va E,

138



8 gidc cdm idu kidn khi do dign dp Bign "E'\”;’""a"
"B Eq Cdng tic mdy ON 10-14
+B1 g lac may i
BATT - E1 - 10-14
IDL - E2 Budm ga md& 45-55
Cong léc Budm ga dél"lg kin 0_5 or lass
VTA - E2
méay ON Buém ga mé Idn 3.5-55
VCC - E2 - 45-55
IGT - E1 Khéi ddng hay né ralingti 0.7-1.0
STA - E1 Khdi dang 6-14
No.10  EO1 Cong the may ON 9-14
No.20 E02
W - E1 Khéng cd hdng héc, d6ng cd dang nd, dén béo tit 9-14
PIM - E2 3.3-39
Céng tAc mdy ON
VCC - E2 45-55
THA - E2 Mhigt d& khi nap 20°C 20-28
THW - E2 Nhiét dd nusc BO'C 0.4-08
Cong tic
- M4y janh ON )
A/C - E1 méy ON y lan 5-14
Khéng ndi T-E1 45-55
T-E4
NGi T-Ef 0.5 or less
Ralingti 0-3
STH - E1
Khodng 5.000 v/ph hay hon 10-14
U — | WO | b L] LI = 1
eot| V> |sTa V- lvarlas|a |igF| T fTHAlpmim F Jeard
10 IsC PliM THW C |SEL +B1
{e02 ;‘g 16T} €1 JFPul |sTH| vF [E21|NE iDL [VCCivTA| E2 spojaxc] | w |+B

Hinh 135; Céc gidc cAm cia hdp ECU dong co Toyota ding do gio kiéu MAP
.. Didu kign lic do dign 4p va didn dp chudn gida cdc gidc cdm.
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S8

o | Gidccam Bign ip)‘:““é“ Piéu Kkin khi de dign 4p
. v
+B
1 -Et 10-14 Cong tic may ON
+B1
2 BATT - E1 10-14
IDL - E2 10- 14 Buém ga md
0.5 or less Cong thc Budm ga dong kin
3 VTA -E2 Av ON
35-55 may Budm ga md ¥n
VCC-E2 45-585
4 IGT - E1 0.7-1.0 M4y khdi ddng quay hay né ralingti
5 STA - E1 6-14 May kh3i ddng quay
No.10 EO
B No.20 ~ EG2 g9-14 Cong tAc may ON
Khong trd ngai k¥ thuat (dén bao kiém tra
7 w-El 9-14 aHng cd tit, déng co dang nd)
VC - E2 51-10.8
Céng tic
5-5, do ddng ki
8 25-54 may ON Mam do ddng kin
V8- E2 62-88 Mam do mé dn
3.9-58 Ral&ngti
9 THA - E2 2-28 Nhigt do khong khi nap 20°C
Cong tc [Nhigt dd nudc lam mat
10 THW - E2 0.4-0.7 méy ON daong co 80°C
11 AC - EA 5-14 May lanh ON
Céc gide cdm cla hdp ECU
LT — LT L — L L — L
E01] 1o |STA| vF w !t tio|ier|aef a NE ve | vs jTHa|BATY +B1
Ec2 ;‘g o ev [sTH|| oo | W7 |Re[ax] &2 vee|vTa friw €21|sTR{sPD +8

Hinh 136: O gidc cda hgp ECU dong cd Toyola cd thiét bj do khdng khi nap
(TCCS ECU W/Air Flow Meter). Didu kign itic do dign &p va dién dp chudn quy

dinh gida céc gidc cAm. (thiét bj do gi6 kiéu mdm do).
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2. Po ki€m dién trd & gifc ciia hgp ECU déng cd

Phurang phédp do nhu sau:

a. Khong dudc st, cham vao gidc cim cla hop ECU.

b. Phéi chén cay do ciia dong hd do vao & diy nr phia day din.

c. Thdo & gidc khdi hop ECU dong co.

d. Po ki€m dién urd tai mi diu gifc cim.

Hinh 137 cho thdy ba § gidc dd dugc kéo ra khdi hép ECU, cdc cay
do clia ohm k&€ dugc ludn tir phia ddy vao trong & gifc ¢& do kidm.

Hinh 138 gidi thigu cdc gidc cdm va cdc 6 gifc clia hop ECU, cdch
do di€n trd va dién trd quy dinh cla & t6 Toyota khéng trang bi thi&t bi do
gid.

Hinh 139 cho thdy cdch do dién trd va dién 1rd quy dinh d6i véi
ddng cg 6 t6 Toyota c6 trang bj thiét bi do khi nap.

3. Tim Pan vdi ddng hé Vén/Ohm

Quy trinh tim “Pan” (trouble shooting) hé thdng phun xing dién
. Toyota gigi thi€u sau day 12 phudng phap kiém tra, phén tich, chin dodn
nguy€n do hdng héc cla timg hé théng riéng r&.

Trude khi ti€n hanh im “Pan”, phai ki€m tra c4c khau cd bin sau day:
- Tinh trang cdc ciu chi (hinh 140 ab,c).
- Cdc ciu ndi an toan (cdu chi téng ~ fusible links)

- Tinh hinh ti€p dién 8t cda céc § giic.

Chmmeter

w ,
b’+\<
n g

FIo1s7

Hinh 137: Thédo cédc & gidc ra khdi hép ECU. Ludn cdy do cda ohm k& vao
& gidc 1 phia chom ddy dén dé do dién 113,
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Phuong phdp tim ki€m hdng héc hé thdng phun xing dién tf cta &
10 Toyota dugc dua trén hai trd ngai k§ thudt co bdn ¢6 khd ning x3y ra
sau diy:

- Hong héc xdy ra do chdp mach hay hd mach trong cdc b§ phan
dién, dién 1 bd tri bén ngoai hop ECU.

- Héng héc do ¢6 sy chidp mach ngay bén trong hép ECU.

Trong truding hop dién 4p hoat ddng do dudc trén § gidc hép ECU ding
dién 4p chuin quy dinh, nhung d6ng cd vin bi “Pan”, thi nguyén nhan ¢6 thé
xéc dinh 12 hop ECU ¢6 vin dé, can phdi thay méi hop ECU.

Hé thdng phun xing dién t 6 t& Toyota bao gdm nhiéu hé théng phu,
trong gidi han clia tip gido trinh ndy, chiing t8i chi ¢6 thé gidi thiéu quy trinh
chdn dodn mot s& hé thdng riéng r&. Mudn c6 di hudng din sia chita cho
todn hé théng, ching ta cin phai tham kbdo cudn cdm nang sita chita cta
Toyota (Toyota Engine Repair Manual) do nhA mAy sdn xuit & td Toyota
Motor phét hanh.

Gific cdm Pidu kién khi do dién tr& Pién trd ()
Buém ga mé Va tan
IDL - E2
Budm ga déng kin 2.300 or less
BuGm ga md ldn 3.300 - 10.000
VTA - E2
Budm ga dong kin 200 - 80O
VCC - E2 = 3.000 - 7.000
THA - E2 Nhigt dd khéng khi nap 20°C 2.000 - 3.000
THW - E2 Nhiét dd nudc 80°C 200 - 400
G-GS | - 140 - 180
NE -G& - 140 - 180

* Gidc cdm clia ECU

(LT — L] | - — LI L L] ]
HNo. 'S
1 T
EQ 10 STA 15 VAFige | G |1IGF] T |THA|PIM [THW FC | SEL [BATT) +B1
EQ2 r;: IGT | Et |FPUJ|STH| VF | E21| NE DL |WCC|VTA | E2 SPD| A/C W oI 4B

Hinh 138: Ky hiéu cédc gidc cdm cla céc 8 gidc hgp ECU déng cd Toyota

thiét bj do gio kiéu MAP, dibu kién luc do va dién 1rd quy dinh gida céc
gidc cdm,
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Cac gléc cam

Bléu kign khi do dién trd

Budm ga mé

Brén tra (Q)

Vo ﬁin

IDL = B2 b oom e e s s | ;
Bucm ga déng kln i 2, 300 or Iess
Budm ga mé 16n .3, 300 - 10.000
. VTA-E2 - ;
; Budm ga dong kin 200 - 800
l» VCC -E2 - 3 000 ? 000
Mam deo déng kin 20 - 400
VS - E2 - N
| Mam do md I6n . 20 3.000
' VC-E2 - 100 - 300
- THA-EZ Nhlet do khong khl nap 20°C 2.000 - 3.000
| THW - E2 Nhlet 46 nudc B8O°C 200 - 400
i G-G& = 140 - 180
| NE - GS - 140 180
* Gidc cam cha ECU
LI Y 1] [ L] L] [N L T B
Eat| fo" [sTa| vr Frul w it oL er|sel o NE Ve [ V5 | THA [BATT +B1
EG2 '2"8 16T | E1 [STH|| oo | 1T cAp | ac | E2 voC|VTA [THW E21;STP |8PD +B

Hinh 139: Cdc gide cdm cha hép ECU dbng cd Toyota c6 thiét bi do khi
nap, diéu kién lic do kidm dign trd va dién ird quy dink giiia céc gidc cdm.
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Hinh 140a: Vi tri céc hop céu chi va cdu ndi an toan trén 616 Toyota kiéu
AE: 1. Tay Igi thudn; 2. C3u néi an tean; 3. Tay lai nghich.

PIEZORESISTIVE

REFERENCE
VOLTAGE CRYSTAL 2
4 .
>y /-0
Nguyén Iy hoat dfng cia b§ cém bién ;
kich né: ]
1-Khéng cd hién tugng kich né. 3 - e
2-Tinh thé thach anh, i
3-Tin hi¢u phdn hoi. 1
NO DETONATION—EQUAL PRESSURE

4-Dién dp chudn dé so sdnh.
5-C6 hién tugng kich nd.

DETONATION—UNEQUAL PRESSURE
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(b)
, GAUGE 154 GAUGE 15A
- L /,
Fe .
e —— o »

—
EFE15A

Hinh 140b,c: Vi trl céc hép cdu chi va cdu nbi an foan trén 618 Toyota cde
ki€u AT, AW: 1. Tay lai thudn; 2. C4u néi an todn; 3. Tay I&i nghjch.

AW (c)

GAUGE iEurope) TURN-GAG

TURN-GAG [Others! s J

Fusible Link
1,258
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Sau diy gidi thiéu phuong phap chin dodn hdng héc clda mét s6 hé
thdng va cdc mach dién cla hé thdng phun xang dién tlr dong cd Toyota
thudc ki€u cé va khdng ¢6 thi€t bi do khi nap:

- Hé th&ng ddnh 1fa cia 6 t6 Toyota kiéu AE, AT, AW.

- Mach di€n cdc béc phun xdng.

- Mach dién dé&n bdo.

- Mach dién b6 cim bi&n chan khong tuyét ddi trong Sng hit MAP.
- Mach dién bd cdm bién nhiét d6 khdng khi nap.

- Mach dién bd cdm bién nhiét do nudc [am mat ddng ca.

1. Chén dodn héng héc hé théng dénh Iita dién td 6 td Toyota

Hinh 141 a, b gi6i thiéu sd dd hé thdng ddnh lta dién 1t clta 6 16
Toyota ki€u AE, AT, vd AW:

- Pién dp chuin gita cdc gidc cim IGT - El tai hop ECU
120,7-1,0V

- Pidu kién lic do ki€m d6ng cd nd Ralingti
- Hong hdc: Khdng ¢6 dién ap gifta IGT — El

Hinh 141c trinh bay cdc bude kiém tra, chin dodn dé tim ki€m
nguyén do hdng héc thudc hé thdng dénh lita dién t¥ 6 16 Toyota.

3 ECU
Ignition Switch 8
AM2] 3 NIG2 To Tachometer
2

Fusibie

Link 4

AMZ iti il

o igniticn Coi

1
Battery

-1k

Hink 141a: Hé thong dénh la dién t& 6 16 Toyola kiSu AE va AT:
1. Ac quy; 2. Cdu néi an toan; 3. Céng dc mdy; 4. Bién dp ddnh ita;
5. B6 danh Iia dién t0; 6. Pén ddng hé tua mdy.
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3

6

2 Fuse

. AMZ
Fusitle &

Gme D 78a

HBarttery

1

igrition Switch

AM2

e

Enging
Main
Relay

1G2

‘ To Tachomerer

Hinh 141b: Hé théng danh Itta dién 17 6 16 Toyota kifu AE va AT:
1. Ac quy; 2. C4u ndi an toan; 3. Céng tdc may; 4. Bién 4p ddnh Ida;
5. B6 dénh lra dién t; 6. Dén déng hé tua mdy.

s
Voltrmeier L ¥

[ e IR o]

‘ (i) Khéng cé vén gida gidc cdm IGT - E,clla ECU

l

Xem cd von gida gidc cdm IGT

ECU

@ cta ECU vdi mat khéng
Khéng Lco
® Xem day dan gitta E, | xau | Thay hay
cha ECU vdi mdt chifa

lm

| Thay hop ECU

|

i Ki€m tra c&u chi, cdu ndi an toan,
'edbng tdc méy va Role & (AW)

TH

| Kiém tra Delco

}T-{Thay hay chita;

[Tst

Xem day din gida ECU va c guy

%A

] Tt

Thay hay chida

. - , i I
‘ Kiém tra bé danh ida dién & ;x—au']Thay hay chifa

Hink 141c: Cic budc phén tich, tim kiém, chin dodn nguyén do héng héc
thude hé théng dénh iia dién ti 6 16 Toyota.
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2. Chdn do4n héng héc hé thdng cdc béc phun xing ding cd &
té Toyota kiéu AE, AT va AW

Hinh 142 a,b gidi thiéu s d6 dién cdc béc phun xing cla 6 t6
Toyota ki€u AE, AT va AW.

Hinh 142c¢ trinh bay quy trinh kiém tra hé thng cdc béc phun xing
vdi Volt/Ohm k€ trong trudng hop:

- Khong c6 dién 4p giita cdc gidc cim No.10 vdi EO, va No.20 v6i
EO, khi cong tdc mdy bat vi trf ON.

- Pién dp quy dinh 9 - 14V.

3 Ignition Switch

AM2 iG2 4
E
fc +Bi{5clencid Resistor rﬁg—-—\

2 i
Fusible No. 20 No. 10
5 Link ' |
¥ AM2Z 30A 5
Injector g

1
Battery

Hinh 142a: Hé théng dién cdc béc phun xang
déng ca 6 t6 Toyota kigu AE va AT: [
1. Ac quy; 2. C4u néi an toan; 3. Céng tie —
mdy, 4. HGp dién tré cdc béc phun; 5, Céc

it~ f

béc phun.
3
L g ECU
2 ignition Switch § ! 4 + —
; Salenoid
i i
o 2M2 ] e, 1162 i Resistor %_J}
2 Fuse i : Ng. 20 No. 10
. AM2 i ; ' !
Fusible F5A 1y
Link ) njector [N
1.258 Relay é / , miecior @‘
6 0 e |

Battery

Bk
T

i
4 . £

Hinh 142b: Heé thdng dién cdc béc phun xdng ddng co 6 16 Toyota ki€u AW:
1. Ac quy; 2. C4u ndi an toan; 3. Céng tic may; 4. HOp dién Ird cac béc phun;
5. Cdc béc phun; 6. Role céc bée phun; 7. C4u chi.
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©

Khéng ¢6 vén gida gidc cdm No,10 v& No.20 va Eo,
hay Eo, (cong tdc mdy ON)

@

Xerm ¢o van quy dinh gida gidc cm +B cla hép dign
trdl céc béc phun vd mat khang? Van quy dinh 9-14V

Co

l Khang

Kidm tra cdu chi, c4u néi
an todn, day din, céing
tAc mdy va Rdle 28 (AW)

Chila hay
Eu thay mdi

> Xem ¢6 vén quy dinh gida gidc cdm No.10 hay No.20 cla
hép dign tré cdc béc phun khéng? Vén quy dinh 9-14V

] lKhOng
[ = Do dién trd ciia ting béc phun x&ng, Thay m6i |
Bién trd quy dinh khodng 2.3 hop didn trd

Tt

HAu
Thay mdi béc phun I

hdp didn trd.

[ Kim wa day d&n gida ECU va | xau

Chla hay thay mdgi

|day ddn

] e

| Thay hép ECU khac ]

Hinh 142¢; Cdc budc phan tich im kiSm, chdn dodn héng héc ciia hé théng

cdc béc phun xdng véi Volt/Ohm ké.

3. Chén doan héng héc ctia h¢ théng mach dién den bdo dong co
So dd hé thdng dén bio dong co duge gidi thidu trén hink 143a,
Trudng hop ddng cd dang né, khong c6 trd ngai k¥ thuft, d&n bdo khong
chdy sdng, nhumg dién 4p giita cdc gifc cim W-E clia ECU 12 s6 khéng,
trong ldc di¢n dp quy dinh giita hai gidc nay 1a 9 — 14V,

Phudng phdp tim ki€m chin dodn trudng hgp hdng héc nay duge

gi6i thi€u trén hinh 143b.
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" 2
FUSE ]
Check Engine
?AAEi.]JGE 7.5A Warning Light
GAUGE 15A 3
{AT)
GAUGE 7.5A

AW LHD Europe!
TURN-GAG 7.5A
{AW Others}

Combination Meter

Hinh 143a: Hé thdng bdo tinh trang dgng co. 1.

ECu

E

Céu ch; 2. Dén béo; 3. Bdng déng hé tablé.

‘@ N§ ralangti, khtng c6 vén gilta gide cdm W - £, cla ECU|.

(D Xem co von gida gide cdm W cla ECU vdi mét khong?

Khéng 105 )
\E Kiém tra day din gida E, clia ECUva mat —%
Tét X4y
Sia hay thay mdi
3
Kiém tra cdu chl v dén béo i
T8t [ cduchi g

[D6i hap ECU knéc |
lCﬂu chi lpi bj dit

P«ém tra day din giira gifie W

c(la ECU va céu chl

X&u
Sia hay thay mdi

1

1%

Ohmimates

Hinh 143b: Phudng phép kiém tra, chdn doan,
sta chida truong hgp gidc cAdm W-E, cda ECU
khéng c6 dién ap trong lic méy dang né.
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4. Ch&n dodn héng héc hé théng dién by cam bi€n chin khong
MAP

So db dién giita bd cam bi€n chan khdng tuyét d8i trong &ng gop
hit MAP véi ECU dudc trinh bay 18 trén hink 144a.

- Khi bat kh6a cong tic mdy ON, dién 4p chuin giita céc gidc cim:
PIM - E, 12 3,3 - 3,9V
VCC-E,1a4,5-55V
- Hién twdng héng héce 13 khong cé dién dp gilta
PIM - E,va
VCC - E,

P& x 1y, tim ki€m nguyén do hdng héc nay, ching ta theo hudng
din trén hinh 144b.

ECU
2
E2 HE2
i PIM
vCC Svee

L
Vacuum Sensor
(Manifold Absolute)

Pressure Sensor £1
’ \—

Hinh 144a: HS théng dién gia b§ cdm bién chdn khéng luydt dbi trong dng
gdp hut MAP vdéi hip ECU déng co 616 Toyota:

1. Cam bign chdn khéng (c3m bién &p sudt luyét doi trong &ng gop hut);

2. Hop ECU déng co.
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i

(D @ Khoa cdng 1a

hay VCC cag ECU wdi E2

¢ may ON, khéng cd vén gidla gic cdm PiM

ECU VCC Pl l

VoRmatar

Xem cb van gilia gidc cAm +B, +B1 cua ECU
O vdi mal khang? (CHng thc mdy ON)

) Knong

E

@ Xem diy din giba E1 cia-ECU voi mal -

Xy

A H n z r i
{lilem tra ciu chi,cong tic may |~  Sua chia

l Tar

Kigm tra day din gitta ECU va MAP

s 1]

Siia hay thay mdi

lT&

Thay hép ECU khde

5Kiém tra by cam bién chan khong MAP
A. Kiém tra dién ip ngudn cung cp cho MAP

1. Théo tach & gidc ndi dién ciia MAP (hinh a).

2. Cong tic miy ON.

Hinh 144b: C4c budc chén dodn héng
héc trrdng hop bat céng tde mdy ON
nhung khdng c6 dién 4p gia gidc cdm
PiM-E,va VCC - E,

3. Do dién 4p gita chdn VCC va E 2 cita § gidic,sé do phai 4-6 V.

B. Kiém tra ngudn dién phat cia MAP

Cong tic may ON.

bl ai

dén 500mmHg (hinh b).

152

Théo tach éng din chan khéng ciia MAP ra khoi Sng nap.
Do v6n giita chan PIM va E 2 ctia ECU & ché do ap sudt khi trdi.
D3t vao MAP stic hit chan khéong & cac mie d§ tir 100mmHg




. Do trj s6 vén tut 4p & timg mirc d6 chan khéng khac nhau so véi
budc 3 & trén. Mirc tut 4p phai nhur sau :
100 mmHg : 0,3 -0,5V
200 mmHg : 0,7-09V
300mmHg : 1,1-13 V
400 mmHg : 1,5-1,7V
500 mmHg : 1,9-2.1 V Joltmeter

VCC

ECU , PIM
—_ | o] [
Voltmeter ﬁf
Vit | !
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6. Chan dodn héng héc bd cAm bi€n nhiét d6 nudc 1am mdt
dong co.

So d6 bd cdm bi&n nhiét 46 nudc 1im mit déng cd diu vao hdp
ECU dugc gidi thiéu trén hinh 146a.

Quy trinh chdn do4n, tim ki€m nguyén do hdng héc lam cho khong
¢6 dién 4p gita gidc cim THW — E,dugc trinh bay trén hink 146b.

- Biéu kién lic do kiém: khéa cong tic mdy ON, nhiét d6 nudc
80°C.

- Bién 4p chuin: 0,4 - 0,8V

ECU
J +8
{(+81)
— I 7
o {THW $ THW
E2
Lo ¢ E2
AR
Cam bi&n nhigt do nudc o E1
Hinh 146a: Sc 66 bd cam bién nhiét
dd nudc tam mat dgng cg diu vao
hép ECU S

fll
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> o Céng tic may ON, khong cé dign ap
& gilta THwW- E,clia ECU

l

@ Xem co dign 4p gida +B hay +B, va mdt khdng?
{Cong tdc may ON}

W oltreetar :
f : Co disn dp l Khing

lKiém tra mach day dan
gida dc quy va +B, +8,

¥em day ddn gids E,cla ECU vd mat
IS [ xdu
o | o) Kiém tra cdm bién nhidt 45 nudc E&,a hay thay mdi
Voltraghber -
r= . 'f lxiu 1'T6t
i Xem da it
Y . ; ; y ddn gilta ECU v4
LV e Thay mdi bo cém bién b4 cAm bign phigt do nugc
gl L vei [ xéu
[o _
¥ Thay hép ECU khdc 13ua nay thay mdi
TEREY HIT 4N
3
Ohmmater  (See page FLOG

Hinh 146b: Céc budc kiém tra d€ tim ki€m
nguyén do lam cho mal dién dp gitia THW -
ez E, c6ng tdc mdy ON.

* KIEM TRA HE THONG CUNG CAP XANG
1. Bdm xiing — B$ diéu 4p xiing

Bom xang duge 1dp dat ngdp trong thiing chia xang. Xang phai
chui xuyén qua bd loc so cdp bing vdi ludi day trude khi vao bom
(hinh 147).

Bom xing gdm ddng ¢d mdt chidu (DC) loai nam chidm vinh clitu
din dong c4nh quat bom c6 Wudi gat (impeller). Cita thodt clia bom ¢ bd
tri van chdn mot chiéu ngin khdng cho xing chdy nguge vé thing chifa
lic bom ngung. Van hdi xang (relief valve) bd tri trén ndp bom phia xing
ra c6 cong dung md cho xing hdi vé thiing chia khi 4p sudt bom xing
ting qud cao. Hinh 148 a,b gici thi€u k&t cdu clia bom xing dién trén 6
t& Toyota.

- Hé thdng dién didu khién bom xing trén 6 t6 Toyota ki€u AE va
AT dugc gidi thigu uén hink 149.
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- Khi xoay khod cbng tdc mdy (3) d€n nic thit nhat, msi day 1G2
cung cdp dién cho role chinh EFI (5) ndi mach. Liic ndy bom xing vin
chua hoat ddng vi rdle m3 mach bom xing (8) chua ndi dién.

- Lic xoay khod cong tdc mdy dén nic thit hai, m6i diy ST1 cung
cdp dién néng cho gidc cdm STA ciia Role (8), role nay déng mach ndi
dién cho bom xing hoat déng.

Khi dong co d3 nd mdy dugc, ta budng chia khos cong tic may, msi
ddy ST1 mat dién nhung rdle (8) vin ndi dién cho bom xing vi khi nay cdnh
van do trong thi€t bi do gi6 tdc ddng ndi gifc cdm FC ndi véi El.

Trong & gidc ki€m tra (6) ¢6 gifc cim +B va FP. Khi ta ndi lidn hai
gidc ndy bom xing s& hoat déng ma khéng cin phai dé mdy (khdi dong
ddng ca).

Hinh 150 uinh b3y 59 d6 dién diéu khi€n bom xing trén 6 16 Toyota
kiu AW. S 44 nay khac so d5 14913 ¢6 thém Role khdi dong (5).

Fuel Hose

Fuel Pump

1
Fuel Pump Filter
¢ Clip 8

%——— Rubber Cushion 6

Hinh 147: Chi tigt thdo rdi clia cym bom xdng dién 13p dat bén trong thing
chda xdng 6 16 Toyota:

1. Loc so cdp; 2. Bom xdng; 3.0ng bom xéng di; 4. Gid 43 cym bom xdng;
C5ng xang; 6. Chén dém cao su; 7. Joint ddy kin; 8. Khoen chim.

156



-
2 OUTLET 3

Relief Valve
4
(a)
Armature —"
5
Bearing
. impeller
Hinh 148 a,b: Két c4u cla bom xdng dién 6 t6
1 Toyota:

1 INLET 1. Cda xdng vao; 2. Clra xdng bom ra; 3. Van
chén; 4. Van xang héi khi 4p sudt cao; 5. Roto
bom; 6. Vong bi; 7. Canh quat bom; 8. Vé bom.

MES T 5 EFI Main Relay
A
4
e 4 7
EsA s 3 Fuse Fuel Pump
| ignition 11G (?A (AE) |
e R Nl PR -V P>
2 4#,_ v §
i:": 3 ;Gn Circuit 6 =13
2 o Opening Fuel {
) 1 +B| Relay Pl::np
t:‘:k‘b‘e AM1 Mw./_ FP $w_itch ;
40A P LA" Flow
. (LIRS Meter
et 80A (7 9
STAT E1| |FC
lw/ Air Flow Meter) E1
10
1 iw/o Air Flow Meter)
To ECU 11
12
-

Hinh 149: So dé diéu khién bom xang trén 6 t6 Toyota kiu AE va AT:

1. Ac quy; 2. C4u néi an toan; 3. Céng tdc mdy; 4. C4u chi; 5. Role chinh EFI: 6. O gide
kiém tra; 7. Bom xadng; 8. Role mach bom xang; 9. Céng tdc bom xang bén trong thiét
bj do gié cdnh van; 10. C6 do gié; 11. Khéng ¢ do gié; 12. D4n dén ECU.
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* KIEM TRA BOM XANG TREN 0 TO

1. Xem xét hoat dfng ciia bom xing

a. Bat cong tic mdy ON, khong khdi dong.

b. N&i tdt ddu nSi diy +B vA FP cda 6 gidc, ki€ém tra (check
connector) nhu gidi thiéu trén hinh 151a.

¢. Xem ¢6 4p suit xiing trong 8ng dan ur loc xing trd di. NEu ¢6 dp
sudt bom xing s& nghe ti&ng xiAng hdi v& (hinh 151b).

d. Thio diy ndi tdt, xoay khod cong tic sang vi tri OFF. Thi nhu
trén néu khong thi'y c6 4p sudt xing trong ong dan nén ki€m tra cdc bd
phin sau day (hinh 151c):

- C4u ndi an toan, ciu chi.

- Rdle chinh EFI.

- Role m& mach bom xdng.

- Bom xing.

- Céc &6 giic noi dién.

2

Y
Check Connector
\ \

Service Wire
1

Hinh 151a: Dong diy ddn
dién (1) n6i gide cdm +8B vdi
FP cla & gidc ki€m tra (2}
cho bom xang hoat déng.

Hinh 151b: 59 6ng din xdng
dé Kiém tra xem c6 dp sudt
xang bdm di trong 6ng khéng.
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Service Wire

Hinh 151c: Théo ddy ndi 14t cho bom xdng ngung hoat déng.

2. Ki€m tra 4p suit xing

a. Dién 4p dc quy phai trén 12 volt, thio cdp 4m 4c quy.

b. Thdo & gific ndi dién béc phun khdi dong lanh.

c. bat chau hitng xang, thio Ong xang clia béc phun khdi dong lanh,

d. Gin dp k€& vao dng xdng, thim khd s8 xing vung vai, rdp lai day
cdp dc quy.

e. NGi tdt ddu day +B va FP cia § gidc ki€m tra.

f. Xoay kho4 céng tdc dén vi tri ON cho bom xing hoat déng, theo
ddi 4p sudt xang phdi nim trong khodng 2,7 — 3,1 kg/cm?, Néu dp suit do
dugdc cao hon thdng s& nay, phdi thay méi b diéu &p xing.

Né&u 4p suit do duge thip thua thong s& trén, hdy ki€m tra cdc bd
phén sau day:

- C4c 6ng din xiing va diu ndi 6ng (Ricco).
- Bom xing.

- Loc xdng.

- B6 diéu dp xing.

g. Thdo doan diy ndi tdt.

h. Khéi dong déng co, tich 6ng chin khdng trén bd diéu 4p bii diu
6ng nay. Theo ddi 4p sudt xdng & van tdc ralangti. Ap sudt nay phdi trong
khodng 2,7 - 3,1 kg/cm?

i. R4p 6ng chin khong vio lai bd diéu 4p 4p sudt xing, & vin t6c
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raldngti phdi trong khodng 2,1 - 2,3 kg/cm?. N€u 4p sudt do dugc khong
ding nhu quy dinh, hay ki€m tra 8ng chan khong ctia bo diéu 4p ciing
nhu bd di€u 4p xing.

j- Tdt mdy, dp sudt xing phdi luu lai 1,5 kg/cm? hay cao hon trong
thdi gian 5 phut k€ tif khi ngiing dong cd. Néu khong ding nhu quy dinh,
phdi ki€m tra bom xidng, bo diéu 4p xing va béc phun.

k. Po ki€ém xong, thdo cdp 4m c quy, cAn thin thio 4p k& trédnh
vung vdi xdng, rdp lai cdc chi ti€t nhu cdi. Ki€m tra tinh trang xi hd xing.

Hinh 152 cho thdy vi tri 1dp dit bd diéu 4p xing trén 6 t6 Toyota.
Hinh 153 giGi thi€u k€t cdu cla bd diéu 4p xing.

Hinh 152: Vj tri cda bé diéu 4p
xang trén 6 té Toyota: _

1. B6 diéu 4p xang; 2. Ong chan
khéng; 3. Ong xdng héi vé.

\
Fuel Return Hose

Spring

Diaphragm
C:eck <+ FROM
Value 0 3 DELIVERY

PIPE

Hinh 153: Két c4u cla bé diéu
ap xdng trén hé théng cung cép
xadng 6 té Toyota:

1. Lo xo; 2. Mang; 3. Xang tu
bom dén; 4. Ong hdi vé;
5. Van xdng héi vé.

e
TORETURN HOSE (PIPE)
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3. Ki€m tra béc phun xiing khdi dong lanh trén 6 té

K&t ciu cla béc phun xing khdi dong lanh dudgc gidi thiéu trén
hinh 154a.

Sd dd dién cda béc phun xdng khdi dong lanh ddu chung v6i cong
tdc thdi gian khdi ddng dugc trinh bay trén hinh 154b.

Ti€n hanh do dién trd clia cudn diy x61énoy bén trong béc phun
khdi d6ng lanh (béc mdi xing) nhu sau:

- Riit tdch & gidc ndi dién ra khoi béc phun.
- Ding Ohm k€& do dién trd tai hai dau gifc cdm ctia béc phun.
- Pién trd phai trong khodng 2-4 Ohm.

- N€u k&€t qua do dugc khong ding nhu quy dinh nay, phdi thay mdi
béc phun khdi ddng lanh.

Hinh 154a,b: Béc phun =

xang khdi déng lanh va Connector Terminal
céng tac thoi gian khdi
déng:

a. Két c4u: 1. Cudn day
x8lénoy; 2. Gidc néi
dién; 3. Xdng vao; 4.
Tia xdang phun ra.

b. Mach déy: 1. P4u
vao céng tdc mdy hay
vao Role khdi déng; 3.
Céng tic thdi gian khéi
déng; 4. Tiép diém; 5.
Cuén ddy xblénoy cla
bec phun.

Cold Start ~ Start Injection

Tolgniton 1 Injector Time Switch
Switch ST1 -
(AE and AT) e ST ISTA
To Starter
Relay (AW) 2 3
5 fad
b. Solenoid Coil / =

Point

162



4. Ki€m tra cdc béc phun xiing trén 6 to

Hinh 155a cho thdy k&t cdu ciia béc phun xing trén ddng cd 6 to
Toyota. Thao tdc ki€m tra cdc béc phun trén 6 t6 nhu sau:

a. Quan sét (hinh 155b): Pong co dang nd, véi dng nghe chuyén
dung hay biang cdch sJ tay, sé& nghe ti€ng khua hoat ddng cia béc phun.
Néu khong cdm thdy ti€ng khua, phdi ki€m tra & gifc ndi dién, béc phun,
hdp dién trd clia cdc béc phun, hoic tin hiéu diéu khién tir ECU.

b. Do dién tr& (hinh 155¢): D61 v6i hé thdng EFT khong trang bi thiét
bi (?o lugng khi nap, di€¢n trd clia béc trong khodng 2,3 Ohm. D&i véihé
thdng c6 thi€t bi do lugng khong khi nap, dién trd khoang 13,8 Ohm.

c. Ki€m tra cdc béc phun xing

Thdo cdc béc phun xidng ra khdi ddng co:

1. Thdo cdp am 4c quy.

2. Thdo 6ng din cda béc phun khdi dong lanh.

3. Thdo 8ng chin khéng ra khdi bd diéu 4p xing.

4. Thédo tach & gidc clia cdc béc phun.

5. Thdo &ng xing hdi vé.

6. Thdo 6ng xdng cung cap.

7. Théo tich cdc béc phun xing ra khdi ddng cd - chi ¥ dirng dé roi
rét béc phun.

Connector Terminal

4 2
- l <=
INJECTION T FUEL

Hinh 155a: Béc phun xang:
1. D4u nbi ddy dién; 2. Xang vao; 3. Cuén day xélénoy; 4. Déu phun.
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Hinh 155b: Cham ngon tay
vao béc phun xang sé ¢dm
nhdn dugc béc phun dang
déng ma.

HIS2T

Ohmmeter

Hinh 155¢: Do dién trd cudn
ddy xélénoy cia béc phun
xang.

Fl2528

*K1EM TRA BEC PHUN XANG
1. Quan sdt tinh hinh phun xang
a. Thdo tach &ng xing khdi loc xang.

b. Diing 8ng ndi chit T chuyén dang rdp kin béc phun xdng vao loc
xing va bd diéu 4p xdng nhu gidi thig¢u trén hink 156.

c. Bat béc phun vao trong &ng do thiy tinh nhu hinh 157.
d. N&i lai day cdp am 4c quy.

¢. Xoay kho6a cong tdc mdy ON, khong khdi dong.

f. N&i gidc cim +B va FP cla & gidc kiém tra.

g. Pau dién 4c quy vio béc phun trong 15 gidy dong ho. Ghi nhdn
Iugng xing phun ra trong §ng do — Mdi béc phun phdi duge thit di thi lai
nhir the t hai d€n ba 1an. Thé tich xing phun ra dwgc quy dinh nhit sau:

- Bong co khong ¢6 thi€t bi do khi nap: 44 — 49cc trong 15 gidy.
- Ddng cd c6 thi€t bi do gié: 48 — 53¢c trong 15 gidy.
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- Sai s8 cho phép gilta cdc béc phun: Dudi Scc

- Néu lugng xdng phun ra khéng ding nha quy dinh phai thay mdi
béc phun xing.

6
SST
Pressure
Regulator
{From Vehicle)

2 Fue! Filter
{On Vehicle)

‘Hinh 156: Ldp rép béc xang (1) vao bdu loc xdng va b didu dp xdng cba 6 to
nhd 8ng ndi chuyén ding SST:

1. Béc xéing cdn do luu lugng x&ng phun ra; 2. Bau loc xdng trén xe; 3. BY dibu
&p x&ng trén xe; 6. Ong néi chir T,

Hinh 157: Dat béc phun véo éng do dé do Iudng s6 xang phun ra trong 15 gidy
ddng ho:

1. Ac quy; 2. Béc phun xdng; 3. Ong do.
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*HE THONG NAP KHONG KHI
1. Thi€t bi do khi nap ki€u cdnh van

Thi€t bi do khi nap ki€u cdnh van trang bi trén 6 t6 Toyota dugc
giGi thiéu chi ti€t trén hinh 158a,b. Nguyén 1y k€t cau va hoat dong cla
thi€t bi nay da dugc gidng gidi trudc day. C6 thé ding Ohm k& do kiém

dién trd cda thi€t bi nhu sau:

* Quan sdt thiét bj do gié trén 6 to

Po ki€m dién trd trén bd do gié (air flow meter)

a. Kéo tich 8 gidc cim cia thi€t bi do gid.

b. Ding Ohm k€ do ki€m dién tr8 gifta cdc gidc cdm cla thi€t bi

nhu gidi thi€u trén hinh 158c.

@ ]

POTENTIOMETER

TO AR
INTAKE
CHAMBER

Return Spring

8 Air Temp.
Sensor

ing . Air By- age
FROM Measuring Air By-pass Passag

AIR CLEANER ' 2t¢ 6
7
(L) 2
Compensation Plate
4 mp =)
AIR
CLEANER
SIDE _ AR 3
h INTAKE
Measuring Plate | CHAMBER

6 Air By-pass Passage SIDE
5
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Hinh 158a,b: Két cdu
cud thiét bj do khi nap
ki€u médm do (cdnh
van) trang bj trong hé
théng phun xdng dién
6 t6 Toyota:

1. Chiét 4p; 2. Mam
can bang; 3. Khéng khi
nap vao 6ng hut; 4.
Phia b4u loc gié (bé
air); 5. Mach gié di tat;
6. Mam do; 7. Khéng
khi tr bdu loc gié vao;
8. Cam bién nhiét dé
khi nap; 9. Lo xo héi
mém do; 10. Phong
gidm chén.



Hinh 158d cho thdy so d6 mach dién ciia thi&t bj do khi nap kiéu
cdnh van. Bdng I cho thiy tri s& dién trd quy dinh giifa c4c gidc cdm lién
hé vdinhiét dd. N&u dién 13 do duge khéng ddng nhu quy dinh phai thay
mdi thi€t b do khi nap.

c. Rdp 3 lai 8 gidc vio thi€t bi do khi nap.

E1FCE2 VBVCVS | ﬁalg :
Ohmmeter f é THA ! :

£ [] o

A Air Flow -

releitEgvelvavs] ~ TTHA

\—(]?Dj | Meter = [r_—

Hinh 158c: Do dién tr gida gi%c cdm E, va Hflnh 1’.58d.' Sa dd n:.'ach dién bén trong
VB cia mfé‘r b" do khi nap kfgu canh van. fh!é’? b;' do khi nagp kfgu cédnh van. .

Bang 1: Trj 86 dién tré quy dinh gitta cdc gidc cdm cia thiét b do khi nap
kidu canh van l1én hé vol nhigt 45,

Gilta cdc gldc cdm Dién tré () Nhlét 4§ (°C)
VS - E2 20 - 3.000 -
VC - E2 100 - 300 -
VB - E2 200 - 400 -
10.000 - 20.000 -20 (-4)
4.000 - 7.000 0 (32)
THA - E2 2.000 - 3.000 20 (68)
900 - 1.300 40 (104)
400-700 60 (140)
FC - E1 Vé tan _
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Ky PIEN TRG CUA THIET BI PO KHI NAP TUONG UNG VOI
NHIEU VI TRi KHAC NHAU CUA CANH VAN PO (hinh 159).

Diing ohm k€ do dién trd giita c4c gidc cim FC-E1, VS - E2 trong lic
dich chuyén canh van do cfia thiét bi, dién trd do dugc phdi ding nhu tri s8
quy dinh trong bdng 2. N&u khdng diing phéi thay m&i thi€t bi do khi nap. Khi
ta m& chAm cham canh van do, dién trd giita E2 va VS s& thay ddi theo.

f o I
{(El FC 62 VS
D D D D D 3 O

Hinh 159: G gidc cia thiét bj do e - o=
khéng khi nap kiéu cénh van: 1
1. O gidc; 2. Cénh van do.

Measuring Plate 2

Béng 2: Trj s6 dién trd quy dinh lic dich chuyén mam do.

Giifa cac gidc cdm Pién tré () Mam do déng mé
Vo tan Poéng kin
FC - E1
0 Hé md
20 - 400 Déng kin
VS - E2
20 -3.000 M 16n
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Throttle Position

Hinh 160a,b: Két cdu cla hong hut trang bj trén hé théng phun xdng
dién t& Toyota khéng c6 thiét bj do khi nap:

a. Két cdu chung.

b. B6 cdm bién vj tri budm ga.

2. Hong hiit (Throttle Body) trang bi trén djng co 6td6 Toyota
khéong c6 thi€t bj khi nap.

DPong cd 6t6Toyota ki€u khong c6 thi€t bi do khi nap dudc trang bi
hong hit (throttle body) nhu gidi thi€u trén hinh 160 a,b. Bén trong hong
hiit ¢6 c4nh buém ga, bd cdm bi€n hay cong tic vi tri budm ga (throottle
position sensor) va c¢d cdu van cung cap khdng khi phu trdi.

Viéc ki€m tra hong hiit gdm céc thao tdc sau day:
Quan sdt hong hiit

a. Kiém tra xem cin ga, diy ga di€u khién buém ga phai di chuyén
€m, nhe (hinh 161)

b. Kiém tra chin khong tai ctta N (hinh 162)

- Khdi déng ddng co

- Pdt ngdn tay vao cira N xem c6 sifc hiit khdng.

3. Ki€m tra b§ cdm bi&n vi tri buém ga (hinh 163)

a. Thdo 6 gidc bd cam bién.

b. Chén 14 ¢8 do vao gilta 6¢ chan buém ga va can ga.

c. Ding ohm k& do dién tr$ gilta cdc gidc cim clia bd cdm bi€n vi
tri buém ga.

169



d. Tri s6 dién trd do dugc phdi ding nhy bing 3 quy dinh — Rdp trd
lai & gidc sau khi do kiém.
Hinh 164 gi6i thiéu sd d6 mach dién cda bd cdm bién vi tri budm ga.

Hinh 161: Kiém tra tinh
hinh dich chuyén nhe
khéng bi rit ket cha ddy
ga va budm ga,

Hinh 162: Ki€m ira sirc
heit chén khéng tai cda
N cla hong hat,

Hinh 163; Do kiém dién
tré gida céc gidc cdm
ciia by cam bién vi tri
budm ga trén hong hit.

170



Bang 3: Trj s6 dig¢n ré quy dinh gifta cdc gidc cdm ciia by cdm
bién vj tri buém ga

Khe hd gida cdc 8¢ chin budm ga t::g::;; Bi?g)tr&
0(0) VTA - E2 200 - BOO
0.35 {0.014) iDL - E2 2300 or less
0.59 (0.023) IOL - E2 Vo tan
Vi tri budm ga md Ién 18i da VTA - E2 3.30C - 10.000
- VCC - E2 3.000 - 7.000

MUON NAM VUNG TAY NGHE
SUA CHUA O TO

®
Hay doc cdc bj gido trinh

* K¢ thuit sita chita 6 t6 va ddng cd nd hién dai (4 tip).
* O 16 th€ hé mdi (2 tip).

Ciia c:‘zﬁg sogn gid
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Hinh 164: So dé dién
va ky hiéu cdc gidc
cam cia bg cdm bin
vi Iri budm ga.

 E2 IDL VTAVCC,

4. Cd cdu cung cidp khdng khi phuy tréi (Auxiliary Air Valve)

K&t ciu cda cd ciu van cung cAp khong khi phu tréi va vi trf cia
van nay trén hong hiit duge trinh bay trén hinh 165a.5.

Ki€m tra ¢d ciu ndy trén 6 & nhy sau:
1. Kiém tra van gié phu trdi (khong c6 thi€t bi do gid)
a. Thdo dng cia bdu loc khdng khi ra khdi hong hit.

b. Kiém tra vin t8¢ tua may RPM biing cdch 14y ngén tay bit kin
ca nap gié nhu hinh 166,

{a) {b) idle Spead Adjusting Screw
5

7
FROM wp Thrattis Valve

AIR CLEANER
LI

Auxiliary Air Valve Coolant

Hinh 165a,b: C4u tao cha cd cdu cung cép khéng khi phy trdi trang bi trén hong hut
cuia 6 6 Toyota khéng cé thiét bj do gid:

a. Cum hong hul; b. Két cu cda van cung cdp khéng khi phy téi:

1. Co cdu van gié phy trdi; 2. Nude lam mét déng co; 3. Van gid; 4. Vao bng gop hut;
5. Vit chinh raldngli; 6. Hong hdt; 7. Cénh budm ga; 8. Gid to b6 air vao.
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Vﬂ‘ 0 Ai( Fllow/Meter \

Hinh 166: Bit kin 18 hat N\
gio trong hong hit phia

trude canh buém ga dé
Kiém tra hoat déng cia
co cdu van cung cap //

khéng khi phy rdi.

Air Port
-

Khi déng cd con ngudi, nhiét dd nude lam mat déng cg dudi 80°C,
tua mdy phdi gidm xudng.

Sau khi d6ng cd da dugc sudi néng, tua may khdng gidm xudng qud
100 vong/phiit (RPM).

Né&u hoat ddng clia van gié phy troi khdng ding nhu quy dinh, phai
thay méi ¢o ciu cung cap khong khi phuy trdi.

IV. QUY TRINH TIM “PAN”
A. HUGNG DAN TRUGC

1. Thdéng thudng déng ca 6 t6 Toyota bi hdng héc khdng phiido hé
théng EFL. Khi ti€n hinh tim ki€m x& 1y hdng héc (tim pan) trudc nhat
phai ki€m tra tinh trang 6n dinh cda cdc hé thdng sau day:

. a. Ngudn dién chinh: Binh ic quy, ciu ndi an toan, ciu chi.
b. Cédc di€m ti€p mdt trén thin xe.
c. Hé théng cung cdp xing: Bi xi hé, xangloc xing, bom xing.

d. Hé thong ddnh la: Bugi, day dién cao th€ bugi, bd chia 1ra, bi€n
dp ddnh 1a, bd phan ddnh l&ra (igniter).

e. Hé théng dan khi: xi hd chan khong.

f.Hé thong kiém sodt khi thdi: Hé thdng thong m4t catte PCV, hé
thdng ludn luu khi thii EGR.

g. Cac co ciu khic: Diém ddnh Ia, vin t3c ralingti v.v...
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2. Nguyén do théng thudng nhit clia vin dé hdng héc 1a céc 8 gidc,
cdc 6 cdm ndi dién bi long 18ng. Phii ki€m tra k§ cdc hé théng phu trude
khi quy€t dinh thay mdi bd ECU, vi bo nay rat dit tién.

3. Nén ding mot volt/ohm k€ c6 khdng trd cao (10 k¥ V) dé do fim

hdng héc clia cdc mach dién.

B. QUY TRINH XU LY MOT SO TRIEU CHUNG HONG HOC

(TROUBLESHOOTING PROCEDURES)

Tridu chitng 1: Khéi ddng, trye khuyu khéng quay hay quay cham

N KIEM TRA NGUON DIEN

[

KIEM TRA HE THONG
KHO1 DONG

—
Xau

Xau

1. Binh 4c quy
2. Hé théng nap digén
3. C3u ndi an toan

1. Céng thc may
2. May khdi déng
3. Day dién / & gi4c

Trigu chitng 2: Kho khéi dfng hay khéng thé khdi ding dugc (mdy khdi ddng t6t)

KIEM TRA HE THONG

. Kiém tra tinh hinh cung cép
code hdng héc

' CHAN DOAN HONG HOC

KIEM TRA Bl Xi HG CHAN
KHONG TRONG BUONG
ONG NAP KHi

} Tét

KIEM TRA TIA LUA BUGI

¢ T8t

——
Khéng &n

v Code bao binh thutng

X&du
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S(ra chiia theo chi dan clia
code chdn doan hang hdc

1. Nép nap dau nhon

2. Cay tham dédu nhan

3. C4c diu néi 8ng

4. &ng dén PCV

5. Hé théng EGR - Van EGR
khéng déng

1. Day dién cao thé

2. Bau chia llia

3. Bdbin, co cdu danh Iia
{igniter)




KIEM TRA DIEM DANH LUA
1. N&i tit ddu day T va E,
clha & giic kiém tra.

2. Xem diém danh Kia 10°
trude BCT (ralangti)

¢ Tat

Kiém tra mach cung cdp
nhign liéu dén béc phun

1. X&ng trong thung

2. Ap suat xang trong mach

¢ T6t

Kiém tra cong tc bom xang
trong thiét bj do dong

khi nap.

Kiém tra sy lién mach giita
dau day FC va E1 trong ltc
mam do md.

¢ T6t

Kiém tra khe hd chau bugi -
1,1 mm.

Né&u can, nén kiém tra ap
sudt xy lanh va khe hé
xupap.

X&u

X&u

X&u

“_'+
Xau
(tat ca bugi
bi USt)
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Chinh lai diém danh Ida

1. Bung &ng xang bi bién
dang, hd xi
2. Cau chi
3. Role m& mach bom xang
4. Bom x&ng
5. Loc xang

6. Bd didu 4p xang

Thiét bi do khéng khi nap

1. Bugi

2. Ap suét xylanh t&i thidu
10kg/cm’® & van tSc

250 vong/ph.

3. Khe h& xupap (luc ngudi}
Hat: 0,15 - 0,25 mm

Thoat: 0,20 - 0,30 mm

1, Béc phun bi hd hay bi
cham dién

2. Day dan dién clia béc
phun bi cham

3. Béc phun khdi ddng lanh
bi xi hd

4, Cong tac thai gian khéi
déng lanh.




Kiém tra van cung cap
L!nh@ng khi phy

¢ T5t

Dung Vol/ohm ké kiém tra
mach dién tir EFI.

X&u

Triéu chimng 3: Thudng hay bi chét mdy

Kiém tra hé théng chan
doan héng hoc.

Kiém tra cac code
héng héc.

e

Kiém tra bi xi hd chan khéng
trong mach 8ng nap khi.

 Tor

...'—’
Cé code
héng héc
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1. Van khéng khi phu trdi
2. Ong nudc
3. Ong khong khi

1. Cac & gidc ndi day dién.
2. bién cung cdp cho ECU:
Cé&u ndi an toan, cau chi,
role chinh ctia EFL

3. Thi&t bi do lugng khi nap
Bd caAm bién chan khéng
MAP.

4. Bd cam bién nhiét do
nude lam mat dong coa.

5. B& cam bién nhiét dé
khong khi nap.

6. Mach tin hiéu phun xang:
Day néi dién d&n béc phun,
ECU.

Céc code phan tich hdng héc.

1. N&p d8 ddu nhan.

2. Cay do dau nhdn,

3. Cac dau ndi 6ng.

4. &ng PCV.

5. Hé théng EGR. Van EGR
ket md.




Kiém tra mach cung cip
xang dén béc phun

1. Xang trong thung.

2. Ap sudt xang trong 8ng

dan.
J, TSt

Kiém tra bi loc khdng khi
(I8i lpc).

,L T6t

Kiém tra van t6c cdm chiing
ralangti.
Tiéu chuédn: 800v/ph

vy TO

Ki€m tra diém danh Iia.
Tiéu chu&n: 10° truéc BTC
{raldngti)

+ Tét

Kiém tra Bugi.

Khe hé chau: 1,1 mm

Néu can, nén kiém tra sdc
ép xy lanh va khe h& xupép.

J, Tot

Kiém tra béc phun khéi
dong fanh,

4 Tot

Kiém tra van cung cdp
khong khi phy,

} Tt

Xau

Xau

Xau
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1. Ong d&n x&ng héng.

2. Cau chi.

3. Role md mach bom xang
4, Bom xang.

5. Loc xang.

6. Bo diéu 4p xang.

Th&i sach bi loc hay thay
mdi.

Chinh lai ralangti

Piéu chinh diém danh 1a.

1. Cac bugi.

2. Ap suiit xy lanh t&i thiu
10,0 kg/cm® & van téc

250 v/ph.

3. Khe hd xupép (ngudi).
Hat: 0,15 - 0,25 mm
Thoat: 0,20 - 0,30 mm

1. Béc phun khdi ddng lanh.
2. Cong tac thai gian khai
déng fanh.

1. Van cung cdp khéng khi
phuy trdi.

2. f)ng nugc,

3. Ong khéng kh.




Kiém tra ap suat xang.

T8t

Ki€m tra cac béc phun xing.

4 Tét

Dung volt/ohm k& dé kiém
tra mach dién t chia EFL,

Xau

Triéu chung 4: Thinh thoang bi chét may

Kiém tra hé théng ch&n
do&n hdng héc.

—»
Code
bat thudgng

¢ Code binh thudng

Kiém tra thiét bi do fugng
khi nap.

X&u

v Tot

Kiém tra 6 gidc va Rdle.
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1. Bom xang.
2. Loc x&ang.
3. B0 didu 4p xang.

Tinh trang phun xang.

1. CAc ddu noi day dién.
2. Bién cung cap cho ECU.
3. Thi€t bi do khang khi nap A
B& cAm bién chan khéng |
MAP.
4. B& cAm bién nhiét do
dong ca.
5. B cAm bién nhiét do
khong khi nap.
6. Mach cung cép tin higu

phun xéng, ECU.

Chén doan. ‘

Thigt bi do khéng khi nap. ‘

1. @ gic.
2. Role EFI chinh.
3. Rale md mach bom xéng.!




Tridu chung 5: Chay cdm chung raldngti khéng 6n

Kiém tra hé théng chdn —»
doan hdng hoc Code
g hoc. bat thudng

Céac code chin doan
héng hoc.

4 Code binh thudng

1.Nap d8 dau nhdn.

2. Cay tham dau nhdn.

3. Cac doan ndi éng.

4. Gng PCV.

5. Hé thdng EGR. Van EGR
ket md.

Lam sach hay thay mdi.

Chinh ralangti

Chinh diém danh IUa.

1. Van VSV
2. Bi xi hd chan khéng.

m——
; , X&u
Kiém tra cdc Ong chan
khéng bi xi.
4 Tot
Kiém tra I5i loc khéng khi. _—
Xau
v Tt
Kiém tra van téc ralangti.
Tiéu chudn: 800 v/ph. X4u
v Tt
Kiém tra diém danh Ila. >
Tiéu chudn: 10°trudc BCT Xau
J Tt
Kiém tra van nap khéng khi
T-VIS. ‘““f—’
Xem van kiém soat nay déng au
¢ Tt

Kiém tra bugi 1,1 mm.
Do 4p sudt xylanhva khe hg | ———»

Xem triéu ching 3 & trén,

xu pAp. X&au
Jr Tét

Kiém tra béc phun khdi dong
ianh. X4au

1.Béc phun khdi déng lanh.
2.Cong tic thai gian khdi
ddng lanh.

¢ Tt
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Kiém tra 4p suit xang.

,L T&t

Kiém tra cac béc phun.

J, Tét

Dung volt/ohm k& dé kiém
tra mach dién tir cQa EFI.

Trig¢u chiumg 6: Van t6c cam chung raldngti qué cao

Kiém tra c&n ga

,L T4t

Kiém tra van cung cdp
khang khi phy.

Tt

Y

Kiém tra mach tang téc cdm
chiing khi md may lann.

J, Tét

Kiém tra hé théng chén
doén héng hoéc.

J, T6t

Kiém tra bd c&m bign vi tri
budm ga,

¢ Tét

Code bat
binh thudng
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1.Bom x&ng.
2. Loc xang
3. Bd diéu 4p xang.

Tinh trang phun x&ng.

1. Day dién, & ndi dién,

2. bién cung cdp cho ECU.
3. Thiét bi do khéng khi nap 4
B& cam bién chan khong
MAP.

4. B cam bi&n nhiét d6
nude lam mat déng co.

5. Bd cam bién nhigt dd
khong khi nap.

6. Mach tin hiéu phun xang.
7. B& cAm bién oxy.

Can ga ket

Van nay ludn ludn ket md.

Van khéng khi cung cdp lic
m& may lanh - H& xi hai,

Cac code hdng hoc.

Heng hut




Kiém tra 4p suat xang.

J, Tét

Kiém tra cac béc phun
khdi déng lanh.

J, Tt

Ki€m tra c&c béc phun xang.

l, Tot

Dung volt/ohm ké& dé kidm
tra mach dién t clia EFI,

Xau

XAau

Xau

Xau

B& diéu &p xang -
Ap suit cao.

Béc phun khdi ddng lanh -
xi hé.

Béc phun bi hd, do juu
luidng.

Xem triéu chung 3 & trén.

Trigu chung 7: Déng co nd déi nguge - Khi hén hop nghéo xdng

Kiém tra hé théng chdn doan
héng hoe

v Code binh thu

Ki€m tra bj h& chan khong
trong dudng éng nap khi.

L Tot

A

Kiém tra diém danh Iira.

| o
Ki€m tra van t6c cam chiing
ralangti.

¢ T6t

Kiém tra béc phun khdi
déng lanh.

J, Tét

Kiém tra 4p sust xang.

Tét

——
Code bit

binh thudng

ang

____'_’
Xau

Xau

XAau

X&du

XAu
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Cac code chin doan

Xem triéu chiing 5 & trén.

Chinh didm lua.

Chinh ralangti.

1. Béc khdi ddng.
2. Cdng tic thai gian khdi
déng.

1. Bom x&ing.
2. Loc xéng.
3. B0 digu 4p xang.




t Kiém tra cac béc phun.

¢ Tt
Ding volt/ohm k& dé kiém tra
mach dién ti cha EFI.

§ T8t
Kiém tra bo chiét ap diéu

chinh ty & khi hdn hgp
(kiéu khdng c6 thiét bj do gio)|

Trigu chimg 8: NG tgl 6ng bé (binh gidm thanh) -

Kiém tra hé théng chan doan
hdng hoéc.

Kiém tra diém danh Hra.
J, Tét

Kiém tra van t8c¢ ralangti

LTc‘it

Kiém tra béc phun khdi
déng lanh.

J Tét

Kiém tra 4p sudt nhién lidu.
+ TS

Kiém tra béc phun x&ng. '
} Tt

Kiém tra bugi (1,imm) va ap
sudt xy lanh, khe hd xu pap.

 Tét

+ Code binh thuging

X4u

X&u

b
Xau

Béc phun - Nghén. |
s p g

Xem triéu chung 3 trudc day.
J

B& chiét ap
(variable resistor}.

Hén hop gidu xdng
Code [ Code dodn héng héc.
bat dn |
~——. " | Chinh diém danh IUa, ‘\
Xau
——» | Chinh ralangti.
X4u
1. B&c phun khi ddng lanh. |
———» | 2. Cdng tac thdi gian khoi
X&u ddéng lanh.
—  » | Bd diéu ap x&ng.
X4u
— [Béc phun - xi hd.
Xau -
——» | Xem triéu ching 3 trudc day.
Xau
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Duing volt/ohm ké& kiém tra
mach dién tr cta EFIL.

X&u

1. Bd cam bién vi tri budm ga.
2. Mach tin higu phun xang:

+ Day dan dién dén béc phun
+ Cd cdu cét nhién lidu vust 16¢
+ ECU - Bién 18 cac béc phun
XANg.

3. Bd c&m bién oxy.

Trigu chirng 9: BPéng co ngdp ngiung hodc ting t6c chim

Kim tra ly hgp hay thidng xe

¢ Tét

Kiém tra bj hd chan khéng
trong mach nap khong khi.

l Tét

Kiém tra 16i loc khéng khi.

¢ T6t

Kim tra hé théng chdn doa
hdng héc.

Kiém tra tia Ira thit cdp,

v T6t

Kiém tra diém danh IUa.

J, T6t

Kiém tra ap sudt xang.

¢ Tét

—_—
Xau

Xau

—'b
Code bat
binh thudng

v Code binh thudng

e
Xay

XAau

Xau
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1. Ly hgp - trugt.
2. Thang - ket

Xem triéu ching 5 trudc day.

Ldi lgc - lam sach hay thay
mdi.

Code chdn do4n hdng héc.

1. DAy dién cao thé

2. P4u chia dién

3. Bobin, bd phan danh I(a
(igniter).

Chinh diém danh ilra.

1. Bom xang.
2. Loc xang
3. Bd didu 4p xang.




Kiém tra cac béc phun.

§ Tot

Kiém tra bugi, stic ép xy lanh
va khe hd xu pap.

,L Tot

Kiém tra van kiém soat
khéng khi T-VIS.

Kiém tra van khéng khi mé &
van téc 4.350 - 5000v/ph.

J, Tot

Dung déng hé volt/ohm ké
kiém tra mach dién t& EFI.

1

FRESH AIR INLET
THROUGH OIL FILLER CAP

Tinh trang phun xang.

Xem triéu ching 3 trudc day.

1. Van kiém soat khéng khi
VSV,
2. H& chan khong.

Xem triéu chdng 3 truéc day.

AIR CLEANER
2

PCV HOSE

4 oL \74
SEPARATOR

Heé théng théng gio'catte trén déng co 616 Ford :
1-Gié mdt vao qua ndp chdm ddu nhon. 2-Bdu loc gié. 3-0}13 théng gio.
4-Chup tdch ddu nhon.
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CHUONG 6

MOT SO SO PO PIEN PIEU KHIEN PQNG CO OTO EFI
CACH TRUY XUAT VA DIEN GIAI MA LOI

Otd Mazda 323 1.6 L, doi 1988-1990 (hinh 167)

Ot6 Mazda 929 3.0 L, d&i 1993-1995 (hinh 168)

Ot6 Nissan kiéu Sentra 1.6 L, doi 1995-1998 (hinh 169)

Ot6 Hyundai kiéu Elantra 1.6 L, d&i 1992-1995 (hinh 170-172)
Ot6 Mitsubishi kiéu Mirage 1.8 L, ddi 1993-1995 (hinh 173-174)
Ot6 Lexus kiéu G300 3.0 L doi 1993-1995 (hinh 175)

Otd Kia-2005 1.6 L DOHC (hinh 176)

Vi tri lip dit cac bd phan dién va dién tir trén 6t6 Kia-2005 kiéu
1.4L DOHC va 1.6L CVVT (hinh 177)

H¢ thong diéu khién djng co 6td Kia-2005 (hinh 178)

ol B L R o

°

Bom xdang kiéu ldp ddt bén trong thing xdng
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* SO PO PIEU KHIEN PONG CO 01O
MAZDA 323 1,6L DOIT 1988-1990 (hinh 167)

Hinh 167 : H¢ thong diéu khren dong co 616 Mazda kiéu 1323, L6 L, d@ng co B6,
ndm sin xudt 1988-1990, hé thong diéu khién EGI. So d6 nay gidi
thiéu sy lién hé gitra hip ECM ding co véi cde b phdn dign va dign 1 :

A 35. Hgp ECM déng co

A 32, Moduyn ddnh lia

A 166, DPdu chia lira delco

A 170. Moduyn kiém séat tai dién

B 24. Cam bién nhiét d¢ nuce (ECT)

B 25. Cam bién nhiét @6 khéng khi nap (I4T)
B 72. Cdm bién éxy (025)

B 54. Cam bién vi tri truc khuyu (CKP)

B 75. Cdm bién tua mdy (RPM)

B 121 Cam bién dp sudt khi quyen (BARO)

B 148, Thiét b do gié kiéu thé tich (VAF)

F . Céuchi

H 63. Dén bdo I6i

K 12. Role quat két nudc

K 20. Role bom xdng

K 46. Role chinh

M 12, Bom xdng

R41. Diénwro néi tiép cdc béc phun xdng

S3 Céng !ac dén pha cot

S 13. Cong tac vi tri ban dap phanh

S 17. Cong rac hé théng lanh A/C

S 30. Céng tidc : xdng kinh sau

S 104. Cong tac vj tri budm ga (TPS)

S 186. Céng tac nhigt d¢ medc lam mat dong co
S231. Cong rdc dp sudt thiy hec tay Idi o lec
S 258. Céng tdc vi tri ban dgp ly hop (CPP)
§259. Cong tée vi tri hop 56 tie diém (ddu xe) (NP)
T1. Bién dp danh lira (bobin)
X1 Og:dc kiém tra (DLC)
X 88 O giic hé rhong dién lanh A/C

Y3  Bécphunxing

Y 99, Van kiém sodt gié ralangti (I4C)

Y 104. Van xa hoi xdng hdp than hoat tinh hé thdng EVAP
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KY HIEU MAU SAC DAY DAN DIEN

BLK : Pen
BLU :  Xanhbién
BRN : Néu
GRN : Xanh la
GRY : Xam
ORG : Cam
PNK : Tim
PPL  :  Hong
RED : boé
TAN : Nau
WHT Tring
YEL : Vang

LT GRN : Xanh la nhat
LT BLU : Xanh bién nhat

2 2
R Z 7] 7
7 ? % 7 Z
Z, / 414 2
207 oY /,/ “
. f A B A ¢ DBD E
L,
Hinh 167-1 Hinh 167-2
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£ ~ g A N Iy . o A oA : 2
Truy xudt ma 16i va dién dich ma 16i 616 Mazda cdc kidu:

Kiéu xe Dong co Nam san xuét
MPV 2.6/3.0L G6/JE 1989- 1993
323 16L B6 1988- 1990
626/MX-6 2.2L F2 1988- 1990
626/MX-6 2.2 L Turbo F2 1988~ 1990
929 30L JE 1998- 1992

Bdc tinh ki thudt tong qudt :

ECM dong co c6 chire néng tur chén doan hong héc. Néu ¢6 mot vai
bd cam bién héng, ECM vén cho xe chay dugce ve gara., Néu ¢b ted ngai

k¥ thuat dén béo 16i s& chay sang. Truy xudt ma 18i nhér dén béo 15i hodc
nhd may quyét scanner.

Phuong phdp truy xuit ma 16i :

Dong co phai néng & nhiét 4§ van hanh.
b. Cong téc - may OFF.
c. PAu b glac kiém tra 1 chan, day mau xanh 1 ra mat nhur hinh167-1.
d. Cdng tic may ON.
d. Ghi nhén ma 13i do dén béo chép, so sanh vdi ban dlen dich ma 15i.
Chép dai 1,2 gidy la s610.Chép ngén 0,4 glay 14 s6 dom vi .
Vi du m3 13i 22 dén bao s€ chdp 2 lan dai va 2 tan ngén (hinh 167- -2).

e. Khéi dong dong co cho nd & vén téc raldngti.
f. Kiém tra dén bao 18i cho cac ma 101 ké tlep

g. Céng tic may OFF . Thao day néi b giac kidm tra.

Cich xéa ma 15i
a. Cong tic may OFF.
b. Théo day cap am binh c quy.
c. An ban dap phanh trong thoi gian toi thidu 5 gidy.
d. Déu lai day cap 4m dc quy.
d. Pau day 0 gidc kiém tra mot chan ra mét nhy hinh 1 (1).
¢. Cong tic may ON . Doi trong 6 gidy.
f. Khéi dong cho dong co nO may.
g. Cho dong co nong dén nhiét dd van hanh.
h. Téng ga cho tua may ¢ muc 2.000 vong /philt trong thdi gian 2 phut.
i. Gidm ga cho né ralangti.
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j. Xem dén ¢6 bdo 13i tiép theo khong
k. Céng tic may OFF, thdo diy & giic kiém tra.
l. Kiém tra lai xem cé con mi 15i trong bd nhé cia ECM khéng.

Luu y : Thao cap am 4c quy c6 thé lam x6a mét thong tin vé radio
trong bd nhd cia ECM.

Bing gidi ma 16i

M3 16i Vi tri héng hée Nguyén do
0l Tin hiéu danh lira L3i déng co, deled, bdbin,
day dan dién, ECM.
02 Cam bién tua may (RPM) Dy dan, delco, ECM
03  Cam bién vi tri truc cam (CMP) Ddy dan, delco, ECM
04 (nhir trén) (nhu trén)
08 Do gié kiéu thé tich (VAF) Day dén, VAF, ECM
09 C.bién nhiét d6 nudc (ECT) Déy dan, ECT, ECM
10 C.bién nhiét d6 khi nap Day dén, do gio, ECM
11 C.bién nhiét d5 khi nap (& 6.nap) DAy dn, cim bién, ECM
12 C.bién vi trf buém ga (TP) Day din, TP, ECM
14 C.b.Ap suat khi quyén (BARO) ECM
15  C.b.bxy HO2S va 028 Day dén, HO28/028, 4p sudt
xadng, ECM .
16 Cam bién vi tri van EGR Day din, cam bién, ECM
17 02S - hé théng hdi bao Bugi, ho gi6, 02S, ECM

23 C.bién dxy nung néng (HO2S) DAy dén, hé théng xing,
_ , cam bién, ECM
25  Xoélénoy kiém soat ap suit xang  Ddy dén, x6lénoy, ECM

26  Van xa hoi xing EVAP Daydan,xdlénoy EVAP,ECM
28 Xolénoy chan khing EGR Diy dan, x61énoy, ECM

29  Xélénoy thong gié EGR (nhur trén)

34 Van kiém soat gi6 ralingti (IAC) D4y ddn, x8lénoy IAC, ECM
36 Day nung néng c.b. Oxy Dy dén, ¢.b. 6xy nung ndng
40 Xélénoy /role cam bién oxy Diy dan, role, ECM

41 Xolénoy kiém soat gié dng nap Day dan, x6lénoy, ECM
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SO PO PIEU KHIEN PONG CO OTO
MAZDA 929 3.0L , POI 1993-1995 (Hinh 168)
Hinh 168 : So 36 mach dién dzeu khién déng co 616 Mazda kibu 929 3.0 L
dpng co JE, nam sin xuit 1993-1995.
A 35 Hpp ECM djng co
A 32 Moduyn ddnh lva
A 57 Moduyn diéu khién hép sé (TCM)
A 63 Moduyn diéu khién hé thong dién lanh
A 94  Moduyn/rale didu khién t6nh hop
A 166 Ddu chia liva delco
B 24 Cam bién nhiét 6 nuée (ECT)
B 25  Cdm bién nhi¢r d6 khong khi nap(IAT)
B 33 Cdm bién van téc xe (VSS)
B 54 Cam biénvi iri truc khiyu (CKP)
B69  Cam bién kich né (KS)
B 72 Cam bién oxy nung nong (HO2S)
BI21 Cdm bién dp sudt khi quyén (BARO)
B 132 Cam bién vi tri truc cam (CMP)
B 147 Cam bién vi tri buém ga (TP)
B 148 Po gio kiéu thé tich VAF
B 149 Cdm bién vj tri van téi héi chuyén khi thai EGR
F  Céuchi
H63 Pén bdo 16i (MIL)
K4  Role mdy khéi dong
K 20 Role bom xdng
K 36 Role béc phun khoi ding lanh
K 46 Role chinh
K143 Role bg Iy hop tir mdy nén A/C
M 12 Bom xing
P77 Dé:ng hé: tua mdy
P9 Bdng hé téc dg xe
S 13 Cong tdc vi tri ban dap phanh (BPP}
8§ 57 Cong tdc vi tri buém ga déng (CTP)
S77 Cong réc nhiét thoz gian
8231 Céng rac dp sudt tay lai trg lyc (PSP)
S 259 Céng tde vi tri hop s6 lic ddu xe (PNP)
T1 Bébin
X1 Ogidc kiém tra (DLC)
Y3  Béc phun xing
Y 14 Béc phun khéi déng lanh
Y 28 Xolénoy EGR ]
Y99 Van khong khi dz'éy khién raldngti
Y 102 Xolénoy diéu khién gié ong nap
Y 104 Vanxa hoi xdng hé tigé'ng EVA4P
Y 141 B¢ tdc déng diéu khién khi thai
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Truy xudt va dién dich Md Li cdc kiéu 6t6 MAZDA

Kiéu xe Pong co Nam san xuét
626/MX-6 2.0L FS-DOHC 1993-1995
626-MX-6 2.5L KL V6 1993-1995
929 30L JE 1993-1995

Dyc tinh kj thudt téng qudt

Hop ECM dqmg co ¢6 chire ning ty chin déan hong héc. Néu cé trd ngai
ky thudt dén bao 101 s& chay sang. Neu cod mQt vai bd cam bién héng, ECM
van cho xe chay vé& dén gara. Truy Xudt Ma L01 bfmg hai cach : Nho dén thi
LED va nhor may quyet scanner dAu vao b giac kiém tra .

Vitri b glic kiém tra cia 6t6 Mazda 929 dygc gidi thigu trén hinh 168-2,
va clia c4c kiéu khéc trén hinh 168-1.

Phuong phdp truy xuilt ma 16i

a. Cong thc may OFF.
b. Dau den tha LED giita chéan FEN ctia b glac kiém tra va coc Duong ac
quy. Péu chan TEN cia b gifc ra mat nhu gio thiéu trén hinh 168-3.
C. Cong tdc may ON.
d. Pém va ghi nhén dén LED chop, so véi bang giai mi 131, Chorp dai
1,2 gidy la s 10. Chdp ngén 0,4 gidy 12 sb don vi.Vi du mi 15i 22
s& chdp 2 dai va 2 ngén nhu hinh 168-4.
e. Cong tic may OFF, thao day va dén thir LED.

Cdc xoa md loi

a. Cong tic may OFF.
b. Thao tach cap am éc quy.
¢. Anban dap phanh trong thoi gian t6i thidu 5 giay.
d E)au lai ddy cap 4m &c quy.
e. Dhu dén thu LED va day dan vao & gic kiém tra nhu hinh 168-3.
f  Cong tic may ON, khong khoi dong. Doi 6 gidy.
g. Khdi dong dong co, cho dong co dat dén nhiét dd van hanh.
h An ga tang tua may 1én 2.000 vong / phit trong thoi gian 3 phut.
i. Kiém tra phai hét ma 13i.
j.  Cdng tic may OFF, théo day ndi va den thir LED
Luu y : Thdo cap am Ac quy cb thé x6a mat dir lidu vé radio.

194



Dién giai ma 16i

M3 16i Vi tr{ hong héc Nguyén do
01  Tin hiéu danh lia L3i dong co, delco, bdbin, ddy
dan dién, ECM.
02,03 Cb vi trf truc khityu (CKPY Day din dién, cam bién, ECM
Cb vi tri tryc cam (CMP)
04 -nhu trén- -nhur trén-
05  Cbkich nd (KS)- bén trai Day dén, KS, ECM
06  Cb van the xe (VSS) Day din, VSS, ECM
07  Cb kich nd (KS) - bén phéi Diay dén, KS, ECM
08  Thiét bj do gi6 Dy dén, do gi6, ECM
09  Cb nhiét d6 nudc (ECT) Day dan, ECT, ECM
10 Cb nhiét d3 khi nap (IAT) Day din, do gi6, ECM
bén trong do gio.
11 Cbnhiét d6 khi nap (IAT) Cam bién, IAT, ECM
bén trong éng nap gio
12 Cb vi tri buém ga (TP) Day din, TP, ECM
14 Cbap sut khi quyén (BARO) ECM
15 Cboxy O2S vaHO2S. Béntrai  Bugi, ho gid, dp sudt xing,
028 /HO2S, ECM
16  Cbvitri van EGR Day dan, c.bién EGR,ECM
17 Cb02S/HO2S- bén tréi Bugi, h& gi6, c.b, ECM
23 Cb 6xy nung néng HO2S-bén phai -nhir trén-
24 HO2S -hé théng hdi bao-b.phai -nhu trén-
25 Xolénoy kiém soat ap sudt xiing Day dan, x6lénoy, ECM
26 Van xa hoi xing EVAP Dy din, x6lénoy EVAP, ECM
28 Xblénoy EGR Day dfn, xdlénoy EGR, ECM
29 - nher trén - - nhur trén —
30 Role béc khai dong lanh Day dan, role
34 B tac dong diéu khién ralangti (1SC)

36,37

41
46
55
56
60

Van kiém séat gi6 ralangti (IAC) Day dan, ISC/IAC, ECM.

B{ nung néng cb oxy Day din, cam bién.
Xoiénoy diéu khién gio dngnap 1  Day din, x6lénoy, ECM
- - - - - bngnap2 - nhir trén —
Tin hiéu may phat — AT Day dén
AT- cb nhiét 43 déu thiy luc Day dén, cam bién
Van x8lénoy cdp s6 1-2 — AT Day dén, 18i co khi
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61 Van xblénoy cép s6 2-3 - AT
62 - - - - - - - 3-4- AT
63 Van x6lénoy khoa — AT
64 Van x0lénoy 3-2 - AT

65 Tin hiéu didu khién mdy lanh — 929

66 Van xblénoy (dng dau) — AT
67 Role quat két nudce 1

68 Role quat két nudc 2 va 3

69 C.bién nhiét 46 quat két nuéc

- nhu trén —
- nhu trén ~
Day dén, 18i co khi

Dy dan

Diy dan

Day dén, hong co khi

Day dén, role
Day dan, role
Day din, cdm bién.
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SO PO PIEN PIEU KHIEN BQNG CO
OTO NISSAN

Hinh 169 : So d6 mach dién diéu khién djng co 6t6 Nissan kiéu Sentra 1.6L,
dpng co GA 16 va kibu 2008X 1.6L dpng co GA 16, doi 1995-1998

A35  Hop ECM dpng co
A 52 Médwm dénh lia
B24  Cdm bién nhi¢t 3 mede (ECT)
B25  Cam bién nhiét d khi nap (IAT)
B28  Cdm bién nhiét do khi thai EGR
B30 Do gio Iaeu khdi lugng (MAF)
B33 Cdm bién téc dp xe (V8S)
B 54 Cam bren vitri tryc khuyu (CKP)
B 69 Cdm bién kich né (KS)
B 72 Cam bién éxy nung nong (HO2S})
B 132 Cdm bién vi tri truc cam (CMP)
B 147 Cam bién vi tri bucm ga (TP)
F Cdu chi .
Ho63 Bén bdo 161 (MIL)
K12 Role quat két muedc
K13 Role xéng kinh sau
K17 Role may lanh A/C
K20 Role bom xdng
K 46 Role chinh
M12  Bomxdng
P7 Bong ho tua may
P9 Déng hé van téc xe
R 87 Dién tro tin hiéu ddnh ltea
$3 Céng téc dén pha cot
S17 Cong rac hé thong lanh
S63 Céng rac ap suat méi chdt lanh A/C
§231 Céng tac dp sudt tay lai trg luc (PSP)
§249 Céng tac edp cai so (TR)
8259  Céng tdc hop s6 dgu xe (PNP)
Tl Bébin
X1 O gidc kiém tra (DLC)
Y3 Béc phun xdng
Y28 Xolénoy EGR
Y8i Bg tdc dong v tri truc cam (CMP)
Y 96 Van diéu khién khoa hop 56 te ding
Y99 Van kiém séat gic raldngti (I4C)
Y 104 Van xa hoi xdng EVAP
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Truy xudt va dién djch Ma 16i cdc kiéu 616 NISSAN

Kiéu xe Pong co Nzm san xuét
Altima 2.4L KA24DE 1995
Maxima 3.0L VQ30DE 1995
Sentra 1.6L /2.0L GA16DE / SR20DE 1995
200SX 1.6L GAl16DE 1995
200SX 2.0L SR20DE 1995
240SX 2.4L KA24DE 1995

DPdc tinh ki thudt tbng qudt

Hép ECM dong co tir chén doan hong hoc. Néu c6 trd ngai k¥ thudt dén
bao 11 s& chay sdng. Cé mdt vai bd cam bién hong ECM vin cho xe chay
dugc vé gara. Truy xuét ma 15i bing hai cach : Nh& dén bdo 15i MIL hay
nh& may quyét scanner ddu vao  gific kiém tra. Vitri gific kiém tra trén

cac kiéu 6t6 dugcgidi thiéu trén hinh 169-1 va 169-3.

Néu tién hanh truy xuét ma 13i nhor may quyét scanner ta s& c6 thong tin

diy di vé mi 15i.

Phuong phdp truy xudt mé I6i

a. Céng tic may ON

b. Xem dén MIL phai sang

¢. Khéi ddng d6ng co cho nd ralangti

d. Néu dén bao 18i MIL khéng chay sang chimg t6 khong cé ma 15i
dugce ghi nhén,

e. Néu dén MIL chay sang hay tién hanh truy xuit m 181 nhu sau

f. Cong tic may ON khéng khdi d6ng (khong dé).

g. Xoay vit chon ché d% chén déan (diagnostic mode selector) trén
hép ECM hét mitc theo chiéu kim ddng hd (hinh 169-4).

h. Dgi trong thdi gian tdi thidu 2 gidy dbng hd.

i. Xoay vit chon ché d6 chdn déan trén hop ECM hét mirc nguec
chiéu kim d6ng hé nhu hinh 169-4.

J. Beén bao 16i MIL s& chép.

k. Ghi nhan m3 15i do dén MIL chép, so véi ban gid ma. Chép dai 1a
s 10, chép ngén 1a s6 don vi. Vidy ma 13i 12 dén s& chén mot dai
va hai ngan (hinh 169-5).

I. Ngit khoa cdng tic OFF.
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Cdch xoa mid l6i

Tién hanh x6a ma 181 nhd may quyét ddu vao 6 gidc kiém tra hay bing
cach thu cong nhu sau

a. Cong tac may ON, vit chinh ché d trén hop ECM dang & vi trf hét
mirc vé& phia nguge chidu kim ddng hd.

b. Xoay vit chinh ché d6 trén hop ECM hét mirc theo chidu kim ddng hé.

c. Cac mé 16i da duge xba sach.

d. Cong tic may OFF,

e. Xoay vit chinh trén hép ECM hét mirc nguqc chigu kim déng hd
(hinh 169-4).

f. Kiém tra lai xem con mi 15 trong bé nhé hdp ECM khong.

fEzzTEEEy _1/@:::::::\\

Hinh 169-1,2,3
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Dién dich ma 16
Mide Mido Vi tri hong héc
dén chdp- may quyét

11 P340 Cb vi tri truc cam-mach dién

12 POI10O Po gié MAF-mach dién

13 POl1IS Cb nhiét d6 nudce-mach dién
14 P0O500 Cb vin tbc xe-mach dién

21 P1320 Tin hiéu danh lira-mach dién

25 P0OS0S  Hé théng kiém soat gié
raldangti (IAC)
28 P1900  Quat két nudc-mach dién

31 PO605  Hép ECM dong co

Nguyén do

Day dén, cb, may
khéi dong, ECM
Day dén, do gi6,ECM
Diy dén, cb, ECM
Diay dan, cb, ECM
Day din, moduyn/bobin

danh lira,hé théng danh lira
¢b vi tri truc khtiyu,ECM

Day dan, IAC, ECM

Day dén,hé théng 1am mat,

ECM
ECM

32 P0400  Hé thong hdi luu khi thai EGR DAy dén, dng hoi nghén,

xi hé,van EGR,van
EGR/EVAP, ECM

33 P0OI130 HO2S-bén trai/trrde-mach dién  Day dan,HO2S, hé thémg

34 P0325 Cb kich nd-mach dién
35 P1401  Cb nhijét d§ khi thai EGR
36 P0402  H¢ thong EGR-van

37 PO130  Vong diéu khién khép kin
Maxima-bén trai

xdng gid, béc phun, ECM
Day dan, cam bién,ECM
Day dén, cam bién,ECM
Day dan, van EGR/EVAP,
dng hoi nghén, xi ho
Dy dén, HO2S ,hé théng
xing gidé, ECM

38 PO150  Vong diéu khién khép kin-bén phai - nhur trén -

41 PO110 Cb nhiét do gid nap (IAT)
42 P0180 Cb nhiét dd xing

43 P0120 Cb vj tri budém ga (TP)

47 P1335 Cb vi tri truc khity 2- Maxima
53 P0130 HO2S — trudc bén phai

Day dén, IAT, ECM
Diy din, cAm bién, ECM
Day dén, ¢b TP, ECM

D4y ,cb,may khai dong, ECM

Day din, HO2S, hé théng
xdng/gid, béc phun, ECM

54 P0600 ECM/mbduyn hop sb tu ddng  Day dan, ECM, mbduyn hop sb
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55 P000O
63 P0O306

64 P0305
65 P0304
66 P0303
67 P0302
68 P0301
71 P0O300

72 P0420

76 P0170

77 PO136

82 P0335
"84 P1605
g5 PI1110
86 PO173

87
91
94
95
98

P0443
P0135
P1550
P1336
P0125

101 PO155 HO2S trude bén trai

Khong c6 vdn dé

Xy lanh s6 6 Day dén, hong phin co, van
EGR, béc phun, hé théng nap khi,
danh lira, cb vi tri truc khuyu, ECM
Xy lanh s6 5 - nhur trén —
Xy lanh s 4 - nhu trén —
Xy lanh sb 3 - nhur trén —
Xy lanh s6 2 - nhu trén -
Xy lanh s 1 - nhu trén —

Day dén, hong phan co, van EGR,
Béc phun, hé théng nap khi/ danh lira,
Cam bién vi tri truc khayu, ECM.

B0 X.T.H.Khr, ddy dan ,hé théng
nap/thai.
Day din, HO2S phia trudc,
Béc phun, hé thdng xang/khi thai,
do gi6 , ECM
Day dan, HO2S, hé thong xang/gié
béc phun, ECM.
Cb vi tri truc khiyu Day dén, cb, may khé& dong, ECM .
Hop sb tr dong (AT) Diy dan, mbéduyn diéu khién AT .
B{ tdc dong vi tri truc cam D4y din, bd tic ddng, ECM.
B kiém séat khi hénhgp Dy diin, HO2S truée, béc phun,
hé théng xang/khi thai, do gié, ECM
Day dan, van EVAP, ECM.
Diy dan, HO2S, ECM
Daéy dén, x6lénoy, méduyn AT, ECM
Dy dén, CKP, hong co khi, ECM.
Day dén, cb, hé théng lam mat, ECM
Day dan, HO2S, ECM.

B§ nhéd Random

B§ xUc tac hoda khir

Bo kiém séat hén hop khi

HO2S — phia sau

Hé théng xa hoi xiing
HO2S truée bén phai
X6lénoy ly bd bién mé

Cb vj trf truc khayu (CKP)
Cb nhiét 46 nuwée

103 P0705 Céng tic hop s6 ddu xe (PNP) Day din, cong tic PNP, ECM

105 P1400 Hé théng EGR/EVAP

108 P0443
111 PO705
112 PO720
113 P0731
114 P0732
115 P0733
116 P0734

Day d4n, van EGR/EVAP, ECM.
Dy din, van EVAP, ECM

Dy dén, cong tic, TCM, ECM
Diy din, VSS, TCM.

Van EVAP
Cong tic dau xe
Cb vén toc xe (VSS)-AT

Ca"'lp 56’ 1-AT Hép van diéu khién.
Capso2—~AT - nhu trén —
Capsb3— AT - nhu trén —
Cép s6 4 - AT - nhu trén —
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118 P0750 Xolénoy ciisd A Day dén, x6lénoy, TCM.

121 PO7S5 ~nccecaaa- B - nhu trén —

123 P1760 Ly hop qua téc — AT Day din, ly hop, TCM.

124 P0740 Xolénoy bd bién mé Day dén, x6lénoy, ECM.

125 P0745 Xélénoy éng ap sudt-AT.  Day dén, xdlénoy, TCM

126 P1705 Cb vi tri buém ga— AT Day dén, cb, TCM, ECM.

127 P0725 Tin hiéu tua may (RPM) Day din, cb RPM, TCM, ECM
128 P0710 Cb nhiét d§ ddu hdp sb Diy dén, cb, TCM, ECM.

Hinh 169-4,5

204



SO PO PIEN DPIEU KHIEN DONG CO

OTO HYUNDAI

Hinh 170 : So do mach dign diéu khién dng co 6t6 Hyundai kiéu
Elantra 1.6L dpng co G4R a1 1992-1995 va kiéu
Elantra 1.8L dpng co G4M diri 1993-1995

A35
4352
B 24
B25
B 28
B33
B 54
B72
B2}
B 132
B 147
B 148
F
163
K4
K46
M2
S§37
8231
§ 249
Tl
X1
X356
X 88
Y3
Y28
Y99
Y104

Hip ECM dong cor
Moduyn ddnh lira

Cam bién nhiét dp nuce (ECT)

Cadm bién nhiét @p khi nap (IAT)
Cadm bién nhiét dp khi thai hé théng EGR
Cam bié:n vdn téc xe (VSS)
Cam bien vj tri truc kiniyu ((CKP)
Cam bién dxy nung nong (HO2S)
Cam bién dp sudt khi quyén (BARO)
Cdm bién vi tri truc cam (CMP)
Cam bién vi tri buom ga (TP)

Thiét bi do gi6 kiéu thé tich (VAF)
Cdu chi

Dén bdo i6i (MIL)

Ra le mdy khoi dong

Ra le chinh

Bom xdng

Cdng tdc vi tri budém ga déng (CTP)
Céng téc dp sudt tay ldi tro bee (PSP)
Cdng tdc vi tri can sang s6

Bébin danh lua

O gidc kiém tra (DLC),

Gide noi diéu chinh diém lua

Gide noi mdy lanh A/C

Réc phun xing

Xolénoy tdi hoi lwu khi thdi hé thong EGR
Van diéu khién gio ralangti (IAC)
Van xa hoi xang hé thong EVAP
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Truy xudt va dién dich mi 16i cdc kiéu 616 HYUNDAI

Kiéu xe Bong co Nam san xuft
Excel 1.5L G4-J 1990 - 1992
Excel 1.5L VIN 1993 — 1994
Elantra 1.6/18L G4R / G4AM 1992 - 1995
Sonata 2.0 L VIN 1992 — 1995
Sonata 2.4/3.0L G-4S/ G-6T 1989 — 1995
Scoupe 1.5L G4A)/ G4DJ 1991 - 1992

Dic tinh kp thufit tong quit

Truy xuit ma 131 bang hai c4ch :
- Diing vén ké loai kim chi ddu vio & gikc kiém tra.
- Dung may quét déu vao & gijc kiém tra .
Vi tri 0 gidc kiém tra trén 6t6 dugce gidi thi€u trén hinh 171.

Phuong phip truy xudt ma I6i

a. Cong tic may OFF.

b. Ddu mot von ké kiéu kim chi vao giita chan 1 va chan 12 cia &
gific kiém tra nhu hinh 171.

c. Cong tacmay ON khong khoi dong may. '

d. Kim vén ké s& dao déng. Kim dao dong dai 14 sd 10, dao ddng
ngin 1a sb don vi. Vi du ma 15i 12 kim sé& dao dong 1 lan dai
2 1an ngén nhu gii thiéu trén hinh 172,

e. Cong tac may OFF , thao von ké
Luu ¥ : Néu ma 161 xuit hién nhung khéng c6 ghi trong ban

giai m4 chimg t6 hop ECM déng co ¢ van dé.

Cdch xoa ma loi

a. Cong tic may OFF.
b. Thao tach cap am dc quy trong thoi gian tdi thidu 15 gidy.

c. Péu lai cap 4m 4c quy. Kiém tra mjt lan nira xem con ma 16i
trong bd nhé clia hop ECM khéng.

Luu ¥ : Théo cdp 4m ic quy cé thé 1am x6a mat dir lidu vé radio.
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__Dién giai ma 13i 6t6 Hyundai

Mi 15i Nguyén do

11 C&m bién oxy - phia trudc

12 Thiét bj do gié

13 Cam bién nhiét a4 khi nap (IAT)

14 Cam bién vj trl budm ga (TPS)

15 Cam bién méta vi tri kiém sodt ralangti (ISC)
21 C&m bién nhiét d6 nudc fam mat (ECT)
22 - Cam bién gbc dd truc khuyu (CKP)

23 CAam bién vi tri tryc cam (CMP)

24 Cdm bién van tdc xe (VSS)

25 Cam bién dp sudt khi quyén (BARO)
41 Cac béc phun xang

42 Bom xang

43 Hé théng tdi ludn luu khi thai EGR

44 Bién ap ddnh IUa (bébin)

59 Cam bién oxy nung néng - phia sau
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SO PO PIEN PIEU KHIEN PONG CO
OTO MITSUBISHI

Hinh 173 : So 35 mach dién diéu khién dgng co 616 Mitsubishi
kiéu Mirage 1.8L, dgng co 4G93, doi 1993 - 1995 :

A5  Béngddong hé

A35 ECMdong co

A 52 Mdéduyn ddnh lika

A 166 Ddu chia lira delco

B 24 Cam bién nhiét dp nudc (ECT)

B25 Cam bién nhiét @6 khi nap (14T)

B 28 Cam bién nhiét dg khi thai hé thong EGR
B33 Cam bién vin téc xe (VSS)

B 54 Cam bién vi tri truc khviyu (CKP)

B72  Cdm bién éxy 028

B 72-1 Cam bién 6xy nung néng (HO2S) phia truéc
B 72-2 Cam bién éxy nung néng phia sau

B 121 Cam bién Gp sudt khi quyén BARO

B 132 Cam bién vi tri truc cam (CMP)

B 147 Cam bién vi tri buém ga (TP)

B 148 Thiét bi do gié VAF

B 151 Cam bién vi tri van diéu khién gio raldngti (IAC)

F Cdu chi

H63 Dénbdo l6i (MIL) T1  Bébin ddnh lira

K1  Role dén pha cot X1  Ogidc kiém tra (DLC)

K4  Rolemdy khoi djng X5 O g:c‘fc diéu chinh diém dénh lira
K 12 Role quat két meoc X63 Ogide thir nghi¢m bom xdng
K 12-1 Ro le quat két nueoc roc aé rhap X 87 Chén néi chan déan téc di ké
K 12-2 Role quat két mrbe toc do cao Y28 Xélénoy hé thong EGR

K 13 Role xéng kinh sau Y3  Béc phunxing
K46 Role chinh Y99 Van dicu khién gio raldngti (IAC}

K 143 Role b3 ly hop tie mdy nén A/C Y 104 Van xa hoi xdng EVAP
M 12 Bomxing

P7 Dong hd tua mdy

S37 Cong tdc vi tri buom ga déng (CTF)
§63 Cong tdc ap suat mdéi chat lanh

S 231 Céng téc ap suat tay léi trg lyc (PSP)
§ 259 Céng tdc hgp s6 dgu xe (PNP)
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Gidi ma code hong héc Ot6 MITSUBISHI
Sau ddy 1a cdch 18y va gidi ma 18i clia 6t6 Mitsubishi cdc kiéu:
- Diamante 3.0 L, ddng co 6G72, ddi 1994 - 1995,
- Galant 2.4L, déng co 4G64, ddi 1994 - 1995,
- Mirage 1.8L - California, 4G93, dai 1994.
- Mirage 1.8L - Federal, 4G93, d&i 1994 - 1995,
- 3000 GT, 3.0L/Turbo, 6G72 DOHC, d5i 1994 - 1995,

] - A Az = At ~ LA
* Vitri ciia & gidc kiém tra trén 616

Thy theo kiéu xe, ddi xe, § gidc kiém tra 14y code héng) dudc b
tri nhiéu ndi khdc nhau trén 8 t6 nhu sau:

-0 t6 ki€u Mirage: O gidc ki€m tra dude b6 tri & ngin d€ chéin phia
bén trdi nhu hinh 173-1.

- O t6 Galant/3000GT: O gidc kiém tra dudc lfp dat dudi c8p dé
gify 3 va ging tay (hinh 173-2).

-0 16 ki€u Diamante: O gidc kiém tra & dudi ban déng hd phia trdi
cbt1ai (hinh 173-3).

* Phitong phdp 18y code héng héc |

- Khéa cong tic mdy ON, khong khdi ddng.

- Pau gidc cdm (1) hinh 173-4 ti€p m4t.

- Quan s4t va ghi nhin s6 14n chép cla dén bio:

- Chdp dai 1,5 gidy tugng trung cho s& 10.

- Chdp ngdn 0,5 gidy tugng trung cho s 1.

- Khodng nghi giita c4c chdp 1a 0,5 gidy. Giita s& 10 va s8 1 nghi 2 giay.
- Vi du hai chdp dai ti€p theo bdn chdp ngdn 14 code 24.

- N€u dén lién tyc chdp ngin chitng t6 khéng ¢6 code hdng héc.

* Xéa code:

X6a code bang cach: Cong tic mdy OFF, thdo cdp am 4c quy trong
15 gidy déng ho.
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Hinh 173 -1,2,3: V| ir idp dat & gide
ki€m tra trén 6 16 Mitsubishi,

~ R \
1 2 3 4 5 6 78
9 10 11 12 13 14 15 16
LN

Hinh 174 : D&u tiép mat gidc cdm (1)
cda & gide kiém ira dé &y ma 14,
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Dién gidi ma 15i ctia cdc kiéu 616 MITSUBISHI

Ma 15i

11
12
13
14
21
22
23
24
25
31
36
39
4]
42
43
44
52
53
55
59
61
62
69
71
72

Vi tri hong héc

Cam bién 6xy phia trudc

Thiét bj do gié VAF

Cam bién nhiét &6 khong khi nap (IAT)

Cam bién vj tri buém ga (TP)

Cam bién nhiét d6 nude (ECT)

Cam bién vj tri truc khiiyu (CKP)

Carn bién vi trf truc cam (CMP)

Cam bién vén tbc xe (VSS)

Cam bién &p suét khi quyén (BARO)
Cam bién kich né (KS)

B¢ diéu chinh diém danh lira

Cam bién &xy nung ndng phia trude

Céac béc phun xéng

Bom xéng

Hé théng tai hdi lueu khi thai EGR
Moduyn va bobin danh Iira xy lanh sé 1,4
e e e e emema o= 8025
e X
Van kiém séat gi6 ralangti (IAC)

Cam bién 6xy nung néng Phia sau

Tin hiéu giam xo#n hgp s0 ty dGng AT
Cam bién vi tri van kiém séat gié éng nap
Cam bién oxy nung néng phia sau bén phai
Van x81énoy chan khéng kiém séat lyc kéo
Van x6lénoy thong hoi kiém soéat lyc kéo.
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SO PO DIEN DIEU KHIEN PONG CO
OTO LEXUS

Hinh 175 : So d6 mach dién diéu khién dong co 616 LEXUS,
ki¢u GS300 3.0L, djng co 2JZ-GE, doi 1993 ~ 1995

A 15 Mobduyn kiém séat téc dg Y3  Béc phunxdng
A 35 Hdp ECM dong co Y28 Xolénoy EGR
A 52 Mdéduyn danh liea Y63 Xolénoy diéu khién b diéu dp xdng

A6l  Moédwn kiém soat lyc kéo Y99  Van kiém soat gidé ra!angn (IAC)
A 107 Moduyn diéu khién bom xang Y 102 Xélénoy diéu khién gio ong nap
A 166 DPdu chia lia delco Y 104 Van xad hoi xang EVAP
B 24  Cdm bién nhiét dé nuée (ECT)
B 25 Cdm bién nhiét 33 khi nap (1AT)
B 28 Cdm bién nhi¢t dj khi thai h¢ thdng EGR (EGRT)
B 33 Cam bién vén téc xe (VSS)
B 54 Cam bién vj tri truc khuyu (CKP)
B 69 Cdm bién kich né (KS)
B 72 Cdm bién Oxy (025)- Fderal
" B72  Cam bién oxy nung néng (HO2S)- California
B75 Cdm bien tua mdy (RPM)
B 121 Cam bién ép sudt khi quyén (BARQ)
B 147 Cam bién vi tri bucm ga (TP)
B 148 Thiét bj do gio kidu thé tich (VAF)
C3  Bitriét nhiéu
F  Cauchi
H63 Dénbdo léi (MIL)
K 46 Role chinh
K 251 Role béc phun xdng
M 12 Bom xdng
S 13 Céng tic vi tri ban dap phanh (BPP)
8§28 Céng tic dén lui xe
8§57  Céng tdc vi tri buém ga déng (CTP)
§231 Cong tdc dp sudt tay 1di trg luc (PSP)
8259 Cédng tdc hjp s6 ddu xe (PNP)
Ti Bébin danh hia
V14 Diét kzem soat vdn téc raldngti (ISC)
xXi 0 g:ac kiém tra (DLC)
X 88 O nbi hé théng lanh A/C
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Truy xuit va dién dich ma 16i 6t6 LEXUS

Kiéu xe Bdng co N#m san xuét

(S300 3.0L 2JZ-GE 1993 - 1995

SC300 3.0L. 2J2-GE 1992 - 1995
Hé théng TCCS

Dic tinh kf thuft tdng quit

Hép ECM déng co tur chén d6an hong héc.Xe dang chay néu c6 trd ngai
k¥ thudt duge ghi nhin, dén bao 16i s& chay sang. Trirdng hop c6 mot vai by
c&in bién bj hang, hop ECM dgng co s& vén hanh theo ché d6 du phong

(backup mode}) cho xe tlep tuc chay vé gara. Truy xudt mi 15i nho téc dong

b giac kiém tra (l) hodc 6 gidc kiém tra (2) nhu giGi thiéu trén hinh 175 - 1
va 175- 2,

Phuong phdp truy xudt ma 16i (retreiving fault codes)

Ty theo dd¥i xe, 8 gidc kiém tra cha 616 LUXUS dugc b8 trf phia
" dudi, bén trdi tabld hodc trong khoang 13p dat ddng cd nhur gidi thiéu trén
hinh 175 - 1,2. Muén truy njhp 14y code, chi viéc ndi tit gifc cdm TEI
v6i E1 bing doan ddy din dién hay véi cdi kep gidy, den bdo déng cd
trén tabld s&€ chdp bdo code. Trudc khi thao téc 14y code phdi lvu ¥ céc
yéu (& sau:

- Bién dp 4c quy phéi trén 11V.

- Budm ga déng kin hodn toan.

- Can sang s6 vj tr 0.

- BOng cd di néng dén nhiét 46 véin hinh binh thuding,

- Tat ca cdc cong tAc phy tdi dién va hé théng dién lanh OFF,
* Thao tdc nhu sau dé truy nhip mi 15i:

- Khéa cong tic may ON.

- Khéng khdi déng ddng ca.

- N6i lién céc gidc cim TE1 v6i E1 ciia § gifc kiém tra.

- Poc m3 151 biing cdch d&m s& 1an céc loat chdp clia den bdo.
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- N&u hé thSng t6t binh thuding d&n béo s& chdp ¢& dinh hai
1an mdi gidy.
- Pén bso chdp loat ngdn ddu-bi€u thi cdc con s§ 10 cia

code, sau d6 nghi, ti€p theo dén chdp loat ngdn thit hai bdo cdc con s8 1
cda code. '

-Vidu mai 13i s8 24 (cAm bién nhiét 9 khi nap IAT), d&n bdo
s& chdp hai 14n, nghi, chdp ti€p bon 1an. Ma 151 32 dén chdp ba 14n - nghi
- chdp ti€p hai 1an.

- N€u c6 nhiéu m3 151, d&n bdo s& chdp bdo tif s nhé d€n s ldn.
Thoi gian nghi gitta cdc code 1a 2,5 gidy.

- Sau khi di bio hét code, néu chua thio diy ndi, dén béo s€
chdp lai nhu ban dau.

* Xéa code
- Xoay khéa cdng tic OFF

- & 6 GS300: Thio tach cdu chi EFI 20A clia hdp cdu chi
trong 10 gidy.

- O & SC300: Thdo tich cdu chl EFI 30Actia hdp cau chi
trong 10 gidy.

- Rép ird lai cdu chi, chay thif xe, trfc nghiém lai xem da xU
Iy h&t ma 13i.

Hinh 175-1-2: Vi tri 6 gidc kiém tra trén 6t6 Lexus
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Dién gidi ma loi

Nguyén do
Day din, CKP, ECM
Day din, cb RPM, ECM
Day dén, cb RPM, ECM

Day dan, modduyn danh lira, ECM

ECM

Day dan, 028 / HO2S, ECM

Day din, cb ECT, ECM
Day dén, cb. IAT, ECM

Hé théng lira, xing, gi6,day din,028/HO2S-

trude, VAF, Béc phun, can cam, 18i co khi, ECM.

M3 15i Vi tri hong héc
12 Cam bién vi tri truc khuyu (CKP)
12 Cam bién tua may (RPM)

13 Cam bién tua may

14 Mdduyn danh lira

16  Tin hiéu hdp sb tr dong

21 Cb éxy 028/HO2S-1-trudc
22 Cam bién nhiét 46 nude (ECT)
24 Cam bién nhiét d6 khi nap (IAT)
25  Khi hén hep thiéu xing
26 Khi hén hgp du xiing
27  Céam bién 6xy nung néng-sau

28 Cam bién 02S/HO2S sb 2 phia trude
31  Thiét bj do gi6 VAF
35 Cam bién ap sut khi quyén (BARO)
41 Cam bién vi tri budém ga (TP) -1
42  Cam bién van téc xe (VSS) -1
43 Tin hiéu khéi dong
47 Cb vi tri buém ga 2-hé thong
kiém séat hye kéo
51 Tin hiéu cong tic A/C

51 Tin higu cdng tic buém ga déng

51 Tin higu cong tic hop s6 dau xe

51 Tin hidu cai sb

52 Cam bién kich nd 1 (KS)

53 Cam bién kich nd -mach kiém séat
55 Cam bién kich nd 2

61 Cam bién vén téc xe 2-hdp sb tyr dong
62 Xblénoy cai sb hop sb ty dong 1

63
64 - - - - - - - -
71 Hé théng hdi lwu khi thai

e e e e e e e

-- 3

78 Mbduyn diéu khién bom xing (FPCM)

- nhar trén —

D4y din, cam bién éxy, ECM

- nhur trén —

Day dan, VAF, ECM

ECM

Diy dén, cb TP, ECM

Day dén, VSS, ECM
Dy din, cdng tic mdy, role
khéi dong, ECM
D4y dén, cb TP, ECM

Diy dan, cong tic A/C,

bd khuéch dai dién A/C, ECM
Déy dén, céng tic buém ga , ECM

déy dén, cong tic PNP, ECM

Diy dén, cong tic cai s, ECM

Daéy dén, KS, ECM
ECM
Day din, KS, ECM
Day dén, cam bién, ECM
D4y din, x6lénoy, ECM
- nhur trén —
- nhur trén —
Ong hoi xi hay nghén, day dén,
x6lénoy EGR, van EGR, cb
nhiét 40 EGR, ECM

Day din, FPCM, bom xéng, ECM
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