LOI NOI PAU
Do su phét trién nhanh chdong caa ky thuat cong nghé trong thoi dai Cong nghé
4.0 nén viéc cap nhat tng dung cac cdng nghé méi trong hé thdng cac trudong cao dang,
dai hoc cang tro nén cap thiét. Xuat phat tir yéu cau do, viéc thiét ké cac md hinh giang
day doi hoi phai c6 ham luwong khoa hoc va cong nghé cao dé dap tmg dugc nhu cau

truyén thu kién thtrc cia nguoi day 1an ngudi hoc.

Trong béi canh Cong nghé 4.0, Khoa Pong Luc Trudng Cao dang Ly Tu Trong
TP. HCM d4 thi cong mé hinh dong co phun xing dién tir Mazda két hop véi hop s tu

dong dugc diéu khién va giam sat bang hé théng loT.

M6 hinh c6 thé két nbi bang wifi/4G trén Smartphone hoic may vi tinh dé giang
day va hoc tap. Trong truong hop wifi/4G khdng kha dung, mé hinh ¢ thé két noi véi

Smartphone hoac may vi tinh thong qua mang néi bo.

Viéc tng dung cdng nghé thdng tin vao trong giang day gilp toi wu hoa viéc sur
dung trang thiét bi tai nha xudong dong thoi c6 thé &p dung cac phuong phap day hoc
theo tinh huéng, day hoc theo dir 4n nham ning cao dwoc chét luong giang day. Viéc
ap dung Cong nghé thdng tin s& 1a budc dau mé ra hudng tng dung giang day E-

learning cho nganh Cong nghé 6td véi xu thé 4.0 trong trudng hoc.

Trong quéa trinh thi cdng hé thong ciing nhu bién soan cac bai tap thuc hanh,
chung toi cling khong tranh khoi so sot, rat mong su dong gop ¥ kién cua dong nghiép,

c4c chuyén gia, cac ban hoc sinh — sinh vién d¢é md hinh ngay cang hoan thién hon.

Nhom tac gia
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1. MUC PICH VA Y TUONG THIET KE
1.1 Muc dich thiét ké
1.1.1 Van deé ton tai
Trong qua trinh giang day hoc phan thyc tap dong co xing cac giang vién trong té bo
mon nhan thay rang cac mé hinh ton tai cac nhugc diém nhu khong dam bao do bén, hé thong
tao Pan don giang dé nhan biét, nhiéu Pan khéng thuc té va ciing khong sat v6i chuong trinh

dao tao.

Hinh 1.1: Huw hong cua hé thong tgo Pan trén md hinh

Trong khoa Bong luc cua truong cling c6 nhitng phuong tién nhu xe Toyota Inova, xe
Isuzu Dmax dung dé giang day, hoc tap. Tuy nhién, viéc tac dong lién tuc vao cac cam bién
cling nhu hé thdng diéu khién trén xe 1a khdng kha thi vi ¢d thé dan dén hu hong that su.

Vin dé tuong tu ciing dién ra ddi voi cac to bo mon khac nhu t6 Dién, td Gam trong
khoa Pong lrc. Khi ma cac mé hinh dao tao thé hién nhiéu nhugc diém tuong tu.

1.1.2 Yéu cau cap thiét

Tao ra thiét bi phuc vu giang day va dao tao cho khoa Bong luc c6 gia thanh thap, do
bén cao, thiét thuc véi chuong trinh dao tao.

Thiét bi mai c6 thé st dung cho cac t6 trong khoa, tan dung duoc cac trang bi cii ma
c6 thé ung dung cho nhiéu bai hoc.

Thiét bi méi c6 kha ning nang cao kién thic, k§ ning va thai do thuc hanh tich cuc
cho sinh vién.

Thiét bi méi phai dam bao tinh tham my¥, tinh an toan tuyét dbi va cé thé ap dung cac
phuong phap day hoc theo tinh hudng, day hoc theo duy &n.

Thiét bi mai c6 thé phat trién dé gia nhap tiéu chi dao tao E-learning trong giao doan

Cong nghé 4.0 hién nay.



1.2 Y twéng thiét ké

Thiét ké mot hé théng tao ra Pan chu dong, gitip cho nguoi day chi dong tao ra cac hu
hong phuc vu c¢bng tac giang day, theo sat chuong trinh dao tao va dam bao dap ng tan sb sir
dung cao.

Hé théng c6 thé két ndi vai Smartphone thdng qua mang ludi 10T gitp cho qué trinh
tuong tac gitra ngudi day - thiét bi - ngudi hoc hiéu qua hon.

Hé thong co thé két ndi véi may vi tinh dé tao Pan truc tiép tir may tinh véi két ndi
USB trong truong hop mang ludi 10T gap su ¢b hay ¢ khu vuc khdng thé két ni 1oT.

Hé théng ciing c6 thé két ndi tryc tiép dén may chan doan theo chuan OBD 11 dé doc
cac thong sé thoi gian thuc va chuan doan cac ma 13i trong md hinh.

Hé thong str dung str dung chuan két ndi mang ludi IoT dé giam sat va diéu khién md
hinh dong co Mazda két hop véi hop sé tu dong.

Hé thdng phai co giao dién dé sir dung dé trong giang day nguoi day hoc c6 thé tao ra
Pan mét cach don gian, ngudi hoc hirng tha véi ndi dung hoc tap khi cd thé dé dang st dung

Smarphone vai cau hinh thap giai quyét van dé hay tinh hudng.
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Hinh 1.2: So do y tuwong thiét ké

Nhu vay, hé théng 10T sé& tac dong vao cac tin hiéu /O dé 1am gian doan su diéu khién

ciia ECU dong co, tir d6 tao ra cac Pan chit dong ma khong tac dong truc tiép dén hoat dong

ctia mod hinh hé théng EFI trén dong co Mazda.



1.3 Tinh sang tao
1.3.1 Tinh méi
Lan dau tién két hgp CNTT vao mé hinh giang day dong co. Giao dién tao Pan duoc
thiét ké chu dong qua céc phan mém Labview, MATLAP, Arduino IDE, QT.creator dé tao ra
giao dién va két néi loT.
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Nguoi day co thé diéu khién tao Pan tryc tiép tir may vi tinh hoac Smartphone thong
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Hinh 1.3: Céac phan mém dung trong thiét ké

qua giao dién da thiét ké.

Nguoi hoc ¢d thé sir dung Smartphone véi mang 3G/4G hoic wifi dé hién thi cac thong
s6 lam viéc ciia dong co thong qua cong két néi OBD |I.

M6 hinh c6 thé cap nhat phuong phap day hoc theo dir &n, day hoc theo tinh huéng.
Nguoi day va ngudi hoc déu hung thi.

1.3.2 Piém manh

C6 thé st dung hé théng vao cac md hinh cho cac t6 khac trong khoa, cac khoa khéc
nhu khoa dién, khoa dién lanh... bang cach thay ddi cac thiét bi dau cudi nhu 6 cam, cong tac,
relay dé tao ra cac Pan chu dong.

C6 thé mé rong hé thdng hoic thay d6i mé hinh linh hoat va c6 thé két hop sinh vién
khoa CNTT véi sinh vién khoa dong luc dé hoan thanh cac du an, dd an.

Cai tién mo hinh theo dinh hudng Céng nghé 4.0 dé giao thoa voi cac linh vuc khac.
Thay dbi 16i suy nghi vé nghé stra chita 6td, cdng nghé 6to.

Nang tam mé hinh giang day Ién mot tim cao méi dong thoi nang tam caa ngudi giang
day, nguoi hoc khi yéu cau tiép can cong nghé giai doan 4.0.

Hé thdng nho gon, gia thanh thap, o bén cao, dé thay thé stra chita khi ¢6 hu hong.
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2. PHAM VI UNG DUNG

2.1 Dung cho khoa Pyng luc

Mo hinh dong co Mazda két hop véi hop sb tu dong cé thé sir dung dé giang day cho

cac mon hoc va bac hoc sau day:

Tén hoc phan

Trinh do
CPb | TC Tiéu chi danh gia
S6 tiét Co ban TB/kha Nang cao

Nhan dinh két cau

So d6 bé tri cac hé

Kiém tra tinh trang

ALA

oto

Vi tri lap dat.

qua trinh truyén

cdng suat.

dong co. thong. hoat dong cua cac
Goi tén céc chi tiet | Két cau va su van | hé thong trén dong
Thyc tap dong o, . , .
60 | 90 | Vi tri lap dat caa | hanh cuaa céc chi | co.
co ban o, . ,
cac chi tiet. tiet. Chuan doan tinh
Cong dung cua chi | Du doan tinh trang | trang két cau dong
tiet trong hé thong. | dong co. co.
) _ St dung may
Nhan dinh cac chi ., ,
., So @6 bo tri cac hé | chuan doan, xac
tiet trén dong co . .
thong trén dong co | dinh tinh trang hé
phun xang dién tu. ,
. . ., |EFL thong EFI.
Thuc tap dong Goi tén cac chi tiet .
60 | 90 o, Xéac dinh vung hu | Poc so 46 sua
co xang Vi tri lap dat cua . i
L hong, kiém tra, | chita chuyén dung
cac chi tiet. . ,
A | thay the cac chi tiet | Sura chira, thay the
Cong dung cua chi L
. . hu hong. cac chi tiet khong
tiet trong hé thong. ,
hoat ¢ong on dinh.
Nguyén ly hoat )
) ] St dung may
Thuc tap hé Nhan dinh loai hop | ddng cta cac cum )
, . , chuan doan, xac
thong truyen lyc | 60 | 90 | so tu dong CVT phanh, ly hop trong

dinh tinh trang cua
ho s6 CVT.




Y nghia cac vi tri
cia can chon ché
do.

Du doan tinh trang
hu héng thong qua
cac hién tuong khi

xe hoat dong.

Poc so do sua
chira chuyén dung
Chuan doan tinh
trang va vi tri sua

chira hu hong.

Thuc tap 6t 60 | 90

So d6 bé tri vi tri
hop s6 tu dong loai
CVT.

Nguyén
hanh hop s6 CVT.

ly van

Y nghia cac vi tri
cia can chon ché
do.

Qui trinh thao hop
s6 CVT trén xe.
Thao g& hop sb
CVT.

G4 lip hop s6 CVT
Chuan doan tinh
trang hop s6 CVT
Bao dudng hop sd
CVT.

Qui trinh thédo ra
hop sb CVT.
Théo ra, thay thé
cac chi tiét, phuc
hoi hop s6 CVT.
Lip rap hop sb
CVT, van hanh

sau sua chira.

Mtrc d6 hoan thanh hoc phan

Pat

Tot

Xuat sac

Bang 1: Ung dung mé hinh cho khoa Péng luc

2.2 Dung cho khoa Céng nghé thdng tin

Hé thong 10T giam sat va diéu khién mé hinh dong co Mazda két hop véi hop s6 tu

dong co thé co thé s dung dé giang day cho cac chuyén nganh CNTT véi hoc phan va bat

hoc sau day:

A Trinh do
Chuyen Tiéu chi d4nh gia
nganh/Ténhec | CP | TC
han 2 - N
P So tiet Co ban TB/kha Nang cao
Mang may . | Lap trinh va két noi | Bao mat va an
) . Hiéu vé mang may _ . .
tinh/Lap trinh 60 | 90 . duoc voi mang | toan trong moi
inh.
mang may tinh. trrong mang.




] Hieu vé ket noi | ung dung duoc cac | Lap trinh dicu
Mang may . . , . . .. _7 .
] A khong day, cac |chuan két noi | khien thiet bi/
tinh/Mang khéng | 60 | 90 , . . o A ,
” chuan ket noi | khong day theo yéu | hé thong qua
ay 3 _ .
khéng day. cau bai hoc. chuan loT.
L Bao mat thong
Hiéu va biét cac | Lap trinh dugcung | .,
o A . tin trén thiet bi
Lap trinh trén cong cu lap trinh | dung di dong theo | .
e 60 |90 | " | U ° U di dong, déng
thiet bi di dong trén thiét bi di | hé diéu hanh va yéu o _
. ] bo cac thiét bi di
dong. cau khach hang.
dong.
A . Thiét ke va thuc | Nhdng cac
Cong nghé phan ) ) )
. L, Str dung dugc cac | nghiém dugc cac | chuong  trinh
mém/Thiét ké 60 | 90 . . L, . . ] )
o phan mémthiétke. | tng  dung phan | vao giao dién
giao dién . o,
mem. thict ke.
Mic do hoan thanh hoc phan Dat Tot Xuat sac

Bang 2: Ung dung hé thong 10T cho khoa CNTT

2.3 Ung dung phwong phap méi vao day hoc

Mo hinh dong co Mazda két hop véi hop sé tu dong c6 thé ing cho phuong phap day

hoc méi theo cac ndi dung cho bai hoc chuan doan hé théng EFI sau day:

Tén phuwong
phap

Phwong phap

Noi dung

Budc 1: Gigi thiéu tinh huong
Yéu cau phai hap din ngudi hoc,

khién nguoi hoc cam thay to mo.

Tinh hudng: (vi du)
Khéch hang phan nan vé dong co

“khong vot khi dap chan ga”.

Day hoc theo
tinh huéng

Budc 2: To chire, diéu khién 16p hoc
dé dua ra cach giai quyét tinh
hudng.

Nguoi hoc thao luan cac phuong an

cho tinh huéng.

Yéu cau 16p chia thanh 3-4 t6 nho
Thao luan phuong an xu ly thinh
hudng.

Goi y cac cong cy, phuong phap,

qui trinh xir 1y tinh huéng.

Budc 3: Nguoi hoc trinh bay
phuong an giai quyét tinh huéng.

Théng ké cac phuong an.

Trao doi thong tin.
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Tranh luan, thao luan, phan bién.

Lua chon phuong 4n tot nhat.

Buéc 4: Thuc nghiém xac dinh su
dung ding cia phuong phap lua

chon.

Duwa vao két qua thuc hién.
Két luan vé cach giai quyét tinh

hudng.

Budc 5: Khang dinh va cing ¢ kién
thire qua tinh hudng vira giai quyét.
Tiép thu k§ nang, kién thuc hoc

duoc qua tinh huéng.

X&c nhan tinh dung dang cua
phuong an giai quyét tinh huéng.
Két luan vé kién thic, ky ning,
thai d6 cta nguoi hoc trong qué

trinh giai quyét tinh huéng.

Day hoc theo

du an

Cong viéc cua GV:

Cong viéc cua HS:

a.Cong doan

chuan bi

Xay dyng bo cau hoi dinh hudng:
Xuat phét tir noi dung hoc va muc
tiéu can dat duoc.

Thiét ké du an: xac dinh linh vuc
thyc tién ang dung ndi dung hoc, ai
can, y tuwong va tén dy an.
Thiét ké cac nhiém vu cho hoc sinh:
lam thé nao dé hoc sinh thuc hién
xong thi bo cau hoi dugc giai quyét
Vva cac muc tiéu dong thoi ciing dat
duoc.

Chuan bj cac tai liéu hd tro gido
vién va hoc sinh ciing nhu cac diéu

kién thuc hién dy &n trong thyc té.

Cung GV thdng nhit cac tiéu chi
danh gia.

Lam viéc nhom dé xay dung du
an.

Xay dung ké hoach du an: xéc
dinh nhitng cong viéc can lam,
thoi gian du kién, vat liéu, kinh
phi, phuong phap tién hanh va
phan céng cong viéc trong nhém.
Chuan bi cac ngudn thong tin dang
tin cay dé chuan bi thuc hién du

an.

b. Cong doan

thuc hién

Theo d&i, huéng dan, danh gia hoc
sinh trong qua trinh thuc hién du
an.

Lién hé cac co s&, khach mai can

thiét cho hoc sinh.

Phan cbng nhiém vu cac thanh
vién trong nhom thuc hién du an
theo dting ké hoach.

Tién hanh thu thap, xt ly théng tin

thu duoc.
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Chuan bi co s vat chat, tao diéu
kién thuan loi cho cac em thuc hién

du an.

Xay dung san pham hoic ban bao
cao.

Lién h¢, tim ngudn giap do khi
can.

Thudng xuyén phan hoi, thdng
bao thdng tin cho giao vién va cac
nhom khéc qua cé&c budi thao luan

hoac qua trang wiki.

c. Cong doan

Theo d&i, huéng dan, danh gia hoc

sinh giai doan cudi du an.

Hoan tat san pham cua nhom.

Chuan bi tién hanh gidi thiéu san

tong hop | Budc dau thdng qua san pham cudi s
L pham.
cua cdc nhom HS.
7 ] | Tién hanh gigi thiéu san pham.
Chuan bi co s¢ vat chat cho buoi B , )
o ) Ty déanh gia san pham du an cua
d. Cong doan | bao céo du an. ]
_ . _ \ | nhom.
danh gia Theo doi, danh gia san pham du an

cua cac nhém.

Panh gia san pham dy 4n cua cac

nhom khac theo tiéu chi da dua ra.

Bang 3: Ung dung phuwong phdp day hoc méi
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3. CAU TAO VA THONG SO KY THUAT
3.1. Céu tao
3.1.1 Phan cing hé théng va déng co
Hé thong 10T:
Str dung 2 bo mach arduino két hop cac bo mach shield dung cho arduino
Str dung mot bo mach raspberry ZERO
Str dung 2 tan diéu khién véi tong cong 32 relay céach ly va cé thé ma rong thém
Str dung mot bo két ndi khong day theo chuan OBD |

Hinh 3.1: Hé thong IoT diéu khién tir Smartphone va may vi tinh
Hé thdng duoc két ndi véi dong co Mazda loai sir dung hop s6 tu dong. Pong co duoc
trang bi cac cam bién, hé théng 1am mat, hé théng cung cip nhién liéu va duoc bé tri trén mot

khung tao thanh mé hinh day du.

Hinh 3.2: M6 hinh déng co xdng Mazda két hop véi hop s6 CVT
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Bang diéu khién ctia mé hinh 13 noi 1ap bang tap-16, céng tic khoi dong, bé tri cac giac

cam dé kiém tra, dén bao, cong két ndi OBD |1 va cdng tic ding khan cap.

biad

dhaddada

dddddaad

TEBY
seee

COMBINATION METER

R

nh 3.4: Gidc chan dodn OBD II va cong tac nLIZhZf Cpb

Hinh 3.5: Bang cau chi
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3.1.2 Phan mém diéu khién trén may vi tinh va Smartphone
Phan mém diéu khién tao Pan da dugc dong goi dudi dang tng dung. Sau khi cai dat,

ngudi dung chi can bat tng dung 1én va kich vao cac nit mém dé tao ra Pan.

Nhém tic gia : Nguyén Hivu Manh

Nguyén Lwong Tim

erLY TU TRONG

COLLEGE Hoang Phiic Bio

CHUONG TRINH PANH PAN PONG CO VA HOP SO TU PONG

| Y

y v v v v v Vv

y v v v v v v

Hinh 3.6: Giao dién ddnh Pan tir may vi tinh véi phan mém LabView

r = 7:01
LY TU TRONG ’ ' S— .
l‘r A U-:.@/? Q Diéu khién da‘nh PAN va giam sat chur

de: PO0O00
SRR (om) o) o) ) Cde? POOOO
i POOOO .“‘ e o Tt
PAN2 =

No Code

St 8 U0121 DWW
?X;} 022 - Lost Communication With Anti-Lock Brd @

CODE 1063
PAN 5
CODE 1064

PAN 6

Control Pan DTC Auto Read

Théng sé cam bién déng co theo thoi gian thuc
bang doi dong co hoat dong... 0 N/A

CODE 1065

PAN 7

CODE 1066
PAN 8
CODE 1067
PAN 9
CODE 1068
PAN 10
CODE 1069
PAN 11
CODE 1070
PAN 12
CODE 1071
PAN 13 4
CODE 1072 <

PAN 14

1]
@]
AN

San pham thuge ve Khoa CN Dong Luc

Hinh 3.7: Giao dién phan mém trén dién thogi véi hé diéu hanh Android
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3.2. Thang sé ky thuat
M6 ta ky hiéu va dic diém cac chan két ndi trén bang diéu khién

STT Ky hiéu Pic diém
1 P01 Duong thudng truc tir binh 4c quy (Batt)
2 P02 Relay chinh (Mrel)
3 P03 Tin hiéu khoi dong (Start)
4 P04 Duong sau relay chinh (+B)
5 P04 Duong cong tac may (1G)
6 P05 Piéu khién bom (Fuel Pump control)
7 P06 bién ap nguon hop 5V (VC)
8 P07 Tin hiéu bo do gi6 (VG)
9 P08 Tin hiéu nhiét do nudc lam méat (THW)
10 P09 Tin hiéu cam bién oxi (OX)
11 P10 Mass cam bién (E2)
12 P11 Tin hiéu diéu khién buém ga (VTA)
13 P12 Tin hiéu kich no (KNK)
14 P13 Tin hiéu phan hoi danh lira dé diéu khién phun xing (IGF)
15 P14 Tin hiéu diéu khién danh Ira may 1 (IGT1)
15 P15 Tin hiéu diéu khién danh lira may 2 (IGT2)
16 P16 Tin hiéu diéu khién danh lra may 3 (IGT3)
17 P17 Tin hiéu diéu khién danh lira may 4 (IGT4)
18 P18 Tin hiéu diéu khién kim phun xing mdy 1 (#10)
19 P19 Tin hiéu diéu khién kim phun xang mdy 2 (#20)
20 P20 Tin hiéu diéu khién kim phun xing may 3 (#30)
21 P21 Tin hiéu diéu khién kim phun xang may 4 (#40)
22 P22 Tin hiéu toc do goc quay truc khuyu Ne+
23 P23 Tin hiéu toc do goc quay truc khuyu Ne -
24 P24 Tin hiéu toc d6 goc quay truc cam G+
25 P25 Tin hiéu toc d6 goc quay truc cam G-

16




Khung mé
26 1,1x1,2x09m
hinh
Mat tapplo
27 . p!o” 0.3x1.0m
diéu khién

Bang 4: Ky hiéu va dac diém céc chi tiét

Théng s dong co

S6 xylanh 4 xylanh
S6 ky 4 ky

Kiéu dong co Thang hang
Hanh trinh piston 88 mm
buong kinh xylanh 73.6 mm
Ty s6 nén 9.9

Dung tich xylanh 1498 cc

Cong suat dau ra

72 kW (98 HP) & téc d6 6,000 vong/phut

Moment xoin dau ra

128 Nm (94 Ib-ft) at 2,800

Nhién liéu

Xang

Bang 5: Théng sé déng co

Thong sb hé thong tao Pan

bién ap hoat dong

12 Von

Bo mach giao tiép

Raspberry pi zero

Bo mach diéu khién

Arduino nano; arduino Mega

Cong giao tiép OBDI|I

16 chan chuan 1SO 9141

Hé diéu hanh ho trg trén

may vi tinh

Win 7 tro 1én

Heé diéu hanh ho tro trén

Smartphone

Androi 4.4 tro 1én

Shield hé trg arduino

12 relay loai kich am

Thé nho Tflash

32G class10

Bang 6: Thong sé hé thong 10T tao Pan, gidm sdt va diéu khién
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4. HUONG DAN SU DUNG, KHAI THAC, BAO DUONG VA SUA
CHUA
4.1 Hwéng dan sir dung
4.1.1 Giao dién thiét ké
La giao dién dung dé chi dinh Pan, thiét dat may chu trong chuan két néi loT thém hozc
bot cac noi dung trong phan huéng dan sta chita, dinh danh nguoi hoc....

Giao dién nay duoc thiét ké chi yéu qua phan mém thiét két Qt-creator.

~QtCreamr
File Edit ©uid Debug Tools Window Help

m / Qt Creator

Getting Started Develop News & Support

: Featured
Tutorials :
Did You Know? [ < > |

The Qt Creator User Interface

Building and Running an Example Within a session, you can add dependendies

between projects.
Creating a Qt C++ Application SaL
Creating a Mobile Application
Creating a Qt Quick Application

Tutorial
How to create a Qt Quick
application

This tutorial describes how to use the
Qt Creator to implement the states
and transitions example application.

Examples Take Tutorial

Explore Qt C++ examples: | Bxamples Not Installed...

Explore Qt Quick examples: | Bxamples Not Installed...

‘ Open Project... ‘ i Create Project... ‘

> Feedback | Help us make Qt Creator even better

I O- Typeto locate 14 Buid 1ssues A Search Resuits JEH Appication Output JJE Compie Qutput

Hinh 4.1: Phan mém QT creator
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Ngoai ra, dé thiét dat cho bo mach arduino diéu khién va giao tiép véi céc thiét bi ngoai

Vi, giao tiép vai rasberry can phai sir dung phan mém thiét ké arduino IDE.

4 N
Open
Save
ED sketch_oct02a | Ardyino 1.8.5 — O X
File Edit Sketch| Tools | Help = "] Menu Bar
Verify g Serial Monitor [
Upload
New
}
loop() {
// put your main code here, to run repeatedly:
} 3
<::I Text Editor
The Arduino Type and
Port I'm using right
Introduction to Arduino IDE now
. vy

Hinh 4.2: Phan mém Arduino IDE
Giao dién ngudi dung trén may vi tinh con c6 sy thiét ké caa phan mém labview,
matlab. Nguoi diing can c6 kién thic va chuyén mon lap trinh twong ddi méi ¢d thé sia dung
cac giao dién nay.
Trong truong hop khong sir dung giao dién thiét ké, ngudi ding chi can thyc hién cac
thao tac nhu phan huéng dan sir dung sau day.
4.1.2 Giao dién ngwoi dung
+ Két ndi qua chuan giao tiép loT
Budc 1: Cap ngudn cho mé hinh
Budc 2: Bat cong tic may caa md hinh va chd cho hé théng khoi dong
Budc 3: Khi thdy dén bao trén hé thong nhap nhay 1a da khai dong xong
Budc 4: Khai dong ting dung LTT Modeltraining trén Smartphone c6 két ndi wife/4G
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Buéc 5: Chon Thuc hanh va nhay vao cac nit mém tir Pan 1 dén Pan 16 dé tao Pan

we B © Ll 4G #

Thuc hanh

Tao PAN, doc I6i va thong s6 van hanh qua OBD

Hudéng dan

Huéng dén sira chra

Théng tin sinh vién

Tén, MSSV, Lap, Tén bai tap

Cau hinh
Cai dét cau hinh thiét bj
Gidi thiéu

Gidi thigu vé hé théng

vV V|V VvV V

7:01 © .laG

Diéu khién dénh PAN va giam sat chung

Code: PO000
Name: No Code

(PANT '(PAN2 ' (PAN3 ' (PANA

{PANS5 ' PANG /(PAN7 | PANB '

(PAN9 '(PAN 10/ (PAN 11/ (PAN 12/

{PAN 13//PAN 14/ (PAN 15/ (PAN 16/

s$6 cam bién déng co theo thdi gian thuc
Pang dgi dong co hoat dong... 0 N/A

Hinh 4.3: Giao dién teo Pan trén Smartphone

Budc 6: Nhay lan 2 vao cac nit mém dé tat Pan

Chi ddn: Phan théng tin sinh vién ding dé cho diém danh gid sinh vién

Luu y: Cdc Pan dwoc tao ra sé dwoc ECU leu trit nhu ma 161, can x6a cac ma 161 nay

+ Két ndi qua céap két ndi

Dé6i véi khu vue b két ndi internet khong 6n dinh hoic khong cé internet viéc két ndi hé

théng duoc bo mach arduino dam nhiém. Qui trinh két ndi dwgc minh hoa sau day:

Budc 1: Cam cép két ndi vao cong usb cia may vi tinh

Budc 2: Bat giao dién nguoi dung smartLTT.exe

Budc 3: Giao dién tao Pan hién I&n. Chon cong két ndi trong phan cong giao tiép

Budc 4: Nhay vao cac nit mém tir Pan 1 dén Pan 16 dé tao Pan
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tic g n Hivu Manh

r’ guy. g Ta
‘ LY T U T Ro N G Nguyén oc Trang
COLLEGE Hoang Phiuc Bao

CHUONG TRINH PANH PAN PONG CO VA HOP SO TU PONG

C?rfvonmvv; E
PO1 P02 PO3 P04 PO5 P06 PO7 P08
P09 P10 P11 P12 P13 P14 P15 P16 PAN TEST
Hinh 4.4: Giao dién teo Pan trén may vi tinh
Luu y: Cdc Pan duwoc tao ra sé dwoc ECU leu trik nhw md 161, can x6a cac ma 16i nay
Bang thur tu Pan
STT Ky hiéu trén

phan mém Noi dung Pan

01 |PAN1hayP0l |Bom xing héthéng cung cap nhién liéu
02 | PAN 2 hay P02 | Relay bom xang

03 | PAN 3 hay P03 | Cam bién vong quay truc khuyu
04 | PAN 4 hay P04 | Cam bién géc quay truc khuyu
05 | PAN 5 hay P05 | Cam bién luu lwong khong khi nap
06 | PAN 6 hay P06 | Cam bién nhiét d6 nudc lam mat
07 | PAN 7 hay P07 | Cam bién vi tri buém ga

08 | PAN 8hay P08 | Tin hiéu STA

09 | PAN 9 hay P09 | B¢ khoi dong

10 | PAN 10 hay P10 | Nguon cudn ddy danh lira chung
11 | PAN 11 hay P11 | Nguon cudn ddy danh lira don
12 | PAN 12 hay P12 | Nguon voi phun

13 | PAN 13 hay P13 | N6i dat voi phun

14 | PAN 14 hay P14 | Tin hiéu tay s6 N hop sb

15 | PAN 15 hay P15 | Tin hiéu tay so P hop s6

16 | PAN 16 hay P16 | Tin hiéu tay s6 D hop sb

Bdng 7: Pan va gia tr; Pan

21



4.2. Khai thac sitr dung mé hinh

M6 hinh dong co Mazda két hop véi hop sb tu dong duge diéu khién va giam sat bang
hé théng 10T duoc sir dung cho khoa Pong luc, to bo mon dong co trong hoc phan thyc tap
dong co xdng bac dao tao cao dang 60 tiét.

Cac bai hoc thuc hién trén mé hinh can luu y sac day dién cho binh &c-quy loai 12V.
Dién thoai hay mdy vi tinh d4 cai phan mém diéu khién tao Pan smartLTT.

Pong co Mazda 1a loai str dung xing nén van dé chay nd phai duoc luu ¥, dam bao
tuyét ddi an toan. Tranh xa cac ngudn nhiét va trang bi thiét bi chita chay la diéu can thiét
trdc va sudt qua trinh hoc tap.

4.2.1 Tao Pan chii ddng trén mo hinh thdng qua hé théng 1oT bang Smartphone hoic
may Vi tinh

Chuong trinh giang day mén thuc tap dong co xang co 60 tiét gom céc bai hoc sau day:

Nhan dinh cac cum hé théng va cac chi tiét trén
dong co phun xang dién tu

Kiém tra - thay thé céc chi tiét trén hé thong cung
cap nhién liéu

Kiém tra - thay thé cac chi tiét trén hé thong diéu
khién kim phun nhién liéu

Chuan doan - kiém tra - thay thé cic cam bién dinh
luong luong phun co ban

Chuan doan - kiém tra - thay thé cic cam bién dinh
luong luong phun hi€u chinh

Bai thuc tap s6 01:

Bai thuc tap s6 02:

Bai thuc tap s6 03:

Bai thuc tap s6 04:

Bai thuc tap s6 05:

Bai thuc tap s6 06: Chuan do4n hé thong danh lua

Bai thyc tap sé 07: ﬁzm tra - thay thé cac chi tiét trén hé thong danh
Bai thyc tap s6 08: St dyng may chuan doan ULTRASCAN P1

Bai thuc tap s6 09: Str dung may chuan doan G scan

Bai thuc tap s6 10: Xo6a ma 16i trén ECU hé théng

Trong d6 cac bai hoc s6 2;3:4:5;6:7;8:9;10 cd thé sur dung hé thong IoT dé tao Pan chu
d6ng bang Smarphone hay may vi tinh bang céach thao tac trén phan mém sau khi két néi.

M4 151 duoc Iuu trén ECU hé thong can duoc xo6a di sau khi thoi tao Pan dé tranh nham
Ian va trong cung thoi diém khong tao qua 2 Pan dé tranh anh huong dén hoat dong cua dong
co ciing nhu muc do tiép thu va xir Iy cia ngudi hoc.

Hudng dan chi tiét cho cac bai hoc s& duoc trinh bay ¢ cudi quyén thuyét minh nay

trong phan bai tap ang dung.
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4.2.2 Str dung chirc niing chuin doan va giam sat
Str dung két ndi OBD 11 bing phan mém chuan: Phian mém chuén 1a phan mém duoc
thét ké tiéu chuan, duogc tich hop trong cac may chuan doan hay phan mém thuong mai trén
Apptore hay Chplay. Trong huéng dan nay st dung pham mém chuan doan TORQUE lam vi
du minh hoa.
Phién ban Pro hoic phién ban Lite déu cd thé dung dugc.
Hé thng yéu cau két ndi wifi/4G; GPS; Blutooth va hoat dong cia dong co cho chuc

nang giam sat realtime.

-i Torque Pro (OBD 2 & Car)

Eng ne Management Diagnostics and Tools
-~

Hinh 4.5: Giao dién TORQUE

Sau khi tao Pan cho mé hinh, ngudi hoc c6 thé st dung Smartphone da cai dat Torque

dé tién hanh chuan doan ma 15i cling nhu gidm sat hoat dong cua dong co Mazda.

Tuong tu cho két ndi bang may chuan doan theo chuan OBD II.

Str dung két ndi OBD 11 bing phan mém thiét ké: Phan mém thiét ké 1a phan mém di
kém v&i bo tao Pan caa nhom thiét ké. Bo tao Pan nay da duoc thiét ké lai nén vira nhan tin

hiéu tur dién thoai di dong vua co chirc nang giam sat hoat dong ctia dong co.
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4.3. Bao dwdng va swa chira moé hinh

Hé thdng chua dugc nhom tac gia dong goi nén kha ning cic dung moi dn mon cé thé
lam hong hé thdng. Vi vay, han ché cho cac chat an mon tiép xuc véi hé thong cling nhu khong
sir dung hé théng cho céc thiét ké ngoai troi, noi nhiét d6 cao, 46 am 16n.

Déi voi tng dung trén dong co Mazda két hop véi hop s6 tu dong, nén van hanh it nhat
1 thang/lan. Ngat nguon cung cap khi khdng cir dung hé thdng trong thai gian dai.

Cac hu hong phan ciing hay 15i phan mém trong qué trinh sir dung ¢ thé lién hé truc
tiép véi nhom tac gia tai trudng Cao dang Ly Tu Trong TP HCM dé dugc huéng dan khic
phuc.
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5. GIA THANH SAN PHAM

] Pon | Thanh

TT | Ténvat tuw Quy céch Nu’()’C’ >0 gia tién

San xuat | lwgng

x1000 | x1000
1 | Pong co EFI Theo mau G7 1 18.000 | 18.000
2 | Hopso CVT Theo mau G7 1 7.155 | 7.155
3 | Can diéu khién s6 Theo mau G7 1 1.500 | 1.500
4 | Bo do gi6 Theo mau G7 1 2.300 | 2.500
5 | Cam bién nhiét dd nuéc | Theo mau G7 1 500 500
6 | Cam bién vi tri buém ga | Theo mau G7 1 1.700 | 1.800
7 | Cam bién oxi Theo mau G7 1 500 500
8 | Cam bién kich no Theo mau G7 1 400 400
9 | Cam bién ban dap ga Theo mau G7 1 3.800 | 3.800
10 | Cam bién VVT-i Theo mau G7 1 1.500 | 1.500
11 | Bau loc gi6 Theo mau G7 1 1.600 | 1.600
12 | Hop ECU diéu khién Theo mau G7 1 5.000 | 5.000
13 | Khoéa dién Theo mau G7 1 80 80
14 | Khung dong co Theo mau G7 1 7.000 | 7.000
15 | Bang diéu khién Theo mau G7 1 2.500 | 2.500
16 | Bo cong tac tao Pan Theo mau G7 1 8.000 | 8.000
17 | C6 gop hat Theo mau G7 1 2.300 | 2.300
18 | Co gop xa Theo mau G7 1 2.200 | 2.200
19 | B xa Theo mau G7 1 950 950
20 | Két nudc Theo mau G7 1 1.900 | 1.900
21 | Quat giai nhiét Theo mau G7 1 850 850
22 | Ong nuéc Theo mau G7 1 100 100
23 | Gidc OBD I Theo mau G7 1 800 800
24 | Day dién Theo mau G7 1 350 350
25 | Cao su chan may Theo mau G7 3 300 900
26 | Bom xing Theo mau G7 1 1.800 | 1.800
27 | Thung xang Theo mau G7 1 950 950
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28 | Ong loc Theo mau G7 1 80 80
29 | Loc xing Theo mau G7 1 100 |  100.
30 | Loc nhot Theo mau G7 1 85 85
31 | Nhét may Theo mau G7 5 100 500
32 | Ron quy lat Theo mau G7 1 500 500
33 | Bom nhét Theo mau G7 1 750 750
34 | May Phat Theo mau G7 1 1.800 | 1.800
35 | May khai dong Theo mau G7 1 1.900 | 1.900
36 | Day dai cam Theo mau G7 1 1.200 | 1.200
37 | Day dai than Theo mau G7 1 150 |  150.
Bo mach arduino 2
Bo mach raspberry ) 1
38 | Shield relay Theo chun G7 1 5.000
B6 OBD I or 2
Thé nhé SD 1
TONG CONG 90.000
CONG THUC HIEN: 480 Gioy NCKH
TONG CONG: 90.000+ 480 Gio NCKH

So tien ghi bang chiz: Chin muoi triéu dong

TP.H6 Chi Minh, ngay 15 thang 05 nam 2019
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ANH CHUP CUA THIET BI DU THI VA NHOM TAC GIA

M |
LY TU TRONG | !

g
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6. HE THONG BAI TAP THUC TAP PONG CO XANG TREN MO HINH

Bai thuc tap s6 1.

NHAN BINH CAC CUM HE THONG VA CAC CHI TIET TREN PONG CO
PHUN XANG PIEN TU

1.1 MUC TIEU
Xéc dinh duoc vi tri cua cac cum hé thdng trong mé hinh dong co
Khao sét va naim duogc so dd dau day caa md hinh
1.2 DUNG CU, VAT TU, THIET BI
MO0 hinh dong co phun xang di¢n tr Mazda
DPong hd VOM, bo d6 nghé 6 t6, xang, nudc lam mat, nhot bbi tron
1.3 TRINH TU THUC HIEN

Budc 1: Xéc dinh vi tri cac cum hé théng trén mé hinh dong co phun xing dién ti

Hinh 6.1.1: M6 hinh dong co phun xang dién tur

Budc 2: Xac dinh vi tri hop ECU diéu khién, hop ngudn cau chi va relay

Hinh 6.1.2: Vi tri hgp ECU diéu khién, hép nguon cau chi va relay
28



Budc 3: Xac dinh bang tapplo diéu khién

A ohL e —
HE THONG 10T DIEU KHIEN VA GIAM SAT MO HINH BONG CO' XANG MAZDA i Cade: WAZAZY
KET HQP VO HOP SO CVT g

®

Stop

pEmkEass
scentsac

COMBINATION METER

Hinh 6.1.3: Bang diéu khién

Budc 4: Xac dinh gia tri 4p binh 4c quy, cong tic may va giic két ndi OBD I

Hinh 6.1.4: Gidc chan dodn OBDII va dong hé do dién ap

Budc 5: Xac dinh binh chira nhién liéu

Hinh 6.1.5: Thung chiza nhién ﬁéu
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Budc 6: Xac dinh hé thong giac do kiém

[1. °O@® 177 ® 25 @
2@ 0 @ 18 @ 26 ®
3@ 11 @ ' »

Hinh 6.1.6: Gidc do kiém
Budc 7: Xac dinh bang cong tic danh Pa

Hinh 6.1.7: Cong tac teo pan

Budc 8: Mo pham mém Carsys trén dién thoai
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% a0 . 39% = 17:28

o

CAN 500k 11bit Battery: 14.4V
¢ information and

Gauge Dash

Real time d gauge

Graph Dash

Real time data vehic

Vehicle Information

All informatio

Search Library

Find DTCs

(]

Hinh 6.1.8: Giao dién cua dién thoai
Budc 9: Poc théng sé hoat dong hién tai cua dong co

3 a0r 4l 39% m 17:28

Engine coolant temp

(A

Hinh 6.1.9: Thong sé téc dé déng co hién thi trén dién thogi
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PCM

Hinh 6.1.11: So' d6 mach dién diéu khién dong co
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PHIEU HUONG DAN THUC HANH BAI 1

Trinh tw

Noi dung

Hudéng dan

Budc 1

Xéc dinh vi tri cac cum hé théng

va cac chi tiét trén mé hinh

Mot dong co EFI mudn hoat dong
can ¢6 cac hé théng co ban nhu:

- Hé théng cung cip nhién liéu.

- Hé thdng cung cép gid.

- Hé théng danh lira.

- Hé thong diéu khién phun nhién
liéu.

Can xac dinh rd cac hé théng nay
va tinh trang bén ngoai cua cac chi

tiét thudc hé thng.

Budc 2

Xac dinh vi tri hop ECU diéu

khién, hop ngudn cau chi va relay

Hop ECU, cc relay va cau chi can
duoc kiém tra tinh trang va gia tri..
Thong thuong, ECU dong co duoc
dat ¢ vi tri cach xa cac xung dao

dong dién tur trén xe

Buédce 3

Xéc dinh bang tapplo diéu khién

Bat khoa dién sang vi tri ON va
kiém tra hoat dong cua cac dén bao

trén bang diéu khién.

Budc 4

Xac dinh gia tri 4p binh ic quy,

cong tic may va giic két ndi

OBD Il

Gia tri dién &p cua ac-quy can
duoc xac dinh trudc khi cap vao
md hinh. Tuy nhién, trén bang
diéu khién c6 dén bao gia tri dién

ap. Hay doc gia tri nay.

Buéc 5

Xac dinh binh chira nhién liéu

Hay kiém tra muc nhién liéu va
tinh trang nhién liéu trong thung

chua.

34




Budc 6

Xéc dinh hé thdng gidc do kiém

Hay tra bang tra gia tri va y nghia
cua bang hé théng gidc do kiém.
Gia tri nay c6 ¥ nghia khi tién hanh

chuan doan déng co.

Budc 7

Xéc dinh bang cong tic danh Pa

Vi tri bang diéu khién trung tam
can duoc xac dinh dé khdng tac
dong céc luc vat ly hay chat an
mon vao.

CHU Y: KHONG BUQC TU Y
THAO TAC VAO BANG NAY

Budce 8

Mg pham mém Carsys trén dién

thoai

Cai dat phan mém chuan doan tir
gi4o vién phu trach hay tai vé tur
CH play.

Két néi va6i bo giam sat trén dong
CO.

Huong dan: Hay tham khao
phuong phap tor GVHD

Buéc 9

Doc théng sb hoat dong hién tai

cua dong co

Bat khoa dién sang vi tri STA. Cho
dong co hoat dong.

Hay quan sat cac gia tri duoc hién
thi trén phan mém.

Ghi nhan lai cac gia tri trung binh
Ghi nhan gia tri khi tang %4 ban dap
ga hay "4 buom ga.

CHU Y: KHONG VAN HANH
DONG CO QUA ' CHAN GA
HAY BUOM GA
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o ~ Bai thuc tap s6 02 ' ’
KIEM TRA - THAY THE CAC CHI TIET TREN HE THONG CUNG CAP
NHIEN LIEU

2.1 MUC TIEU
Kiém tra hoat dong cua hé thng cung cap nhién liéu
Xéc dinh dung tén chi tiét va cdng dung trong hé théng
Nam duoc nguyén Iy hoat dong, tir &6 tim ra vi tri hu hong trong hé théng va khac phuc
2.2 VAT LIEU- THIET BI- DUNG CU
Tai liéu stra chira dong co
M6 hinh dong co phun xadng dién tu
Dbong hd VOM, dung cu cam tay phi hop
2.3 PHUONG PHAP THU'C HIEN
Str dung phuong phap khao sat trén mo hinh thuc té
Budce 1: Xac dinh hé théng cung cap nhién liéu va cac thanh phan cuia né
Tham khao 2 mach di¢n diéu khién bom nhién liéu nhu hinh

Hu le EFI chunhy

T )
o - BT A e B

Ru ke imd Bom nhién
mach Wéu
=l b
3 e— >
AN -+ t <™

ST

Khoa dign = [Fe  Cam bién wu
i I khi
1} uong khi €,
= | )
Cong tac J
S

I bom
nluén hidu

L 7

Oén cudon dién
uo

L -t —_

Hinh 6.2.1 Mach dién diéu khién bom xang sw dung relay 5 chéan
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Role

o EF mé& mach
Role EFI Bom nhién liéu
oo Y ~0—
IG %T
| Do -
Khod > ECU déng co
dién
Bé vi xir ly

FC
Iy

STA|

NE |

( /

Hinh 6.2.2 Mach dién diéu khién bom xdng sir dung ECU

Tin hiéu NE —»

Budc 2: Xéc dinh chirc nang cac chi tiét trong hé thong va nguyén ly hoat dong
Xac dinh chirc nang cua relay 5 chan
Huéng dan: relay 5 chan chi cho phép bom xdng hoat dong khi déng co hoat déng (cong tdic
May & Vi tri STA va sau d6 duy tri hoat dong ciia bom xdng bang cdng tdc co khi)
Xac dinh chire nang cua relay 4 chan
Huréng dan: relay 4 chan chi cho phép bom xdng hoat déng khi dong co hoat déng théng qua
sur kiém soat cua ECU
Xac dinh chuc nang cua bom xang
Huwong dan: bom xdng la mét mo-to dién
Xac dinh chuc nang cua loc xang
Tham khdo: céc loai loc trong tai liéu Nguyén Ly Déng Co Dot Trong
Xéc dinh chirc nang ctia bo diéu ap

Huéng dan: 16 xo co khi givip duy tri dp sudt én dinh bén trong hé théng cung cap nhién lidu
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Xac dinh chirc nang cta voi phun nhién liéu

Huréng ddn: voi phun 1a cugn day hoat déng theo nguyén 1y cam ing dién tir
Xéc dinh chirc nang ctia dudng 6ng dan nhién liéu

Tham khao: tai liéu Neuyén Ly Péng Co Dét Trong

Buéc 3: Kiém tra hoat dong caa hé thong

Lip bo kiém tra ap suit vao hé théng, sau loc xdng

et
L L IRV

Wil
ji |99

Areny
L TV Ter

)| ' o~ ~'-

Bat cdng tic may sang vi tri STA
Chu y: phdi tuyét déi dam bdo diéu kign an toan chay né trwéc khi vdn hanh déng co
Kiém tra ap suit bén trong hé thong
Huéng dan: néu &p sudt thap hon 3kg/cm®. Hay tham khdo tai liéu siza chira
Budc 4: Kiém tra hoat dong va tinh trang cua ting chi tiét
Cua relay 5 chan: cAp ngudn cho cac cudn day cua relay. Pam bao ring tiép diém hoat
dong
Cua relay 4 chan: cap ngudn cho cuon day cua relay. Dam bao rang tiép diém hoat dong
Cuia bom xang: cap ngudn truc tiép cho bom xing. Pam bao rang bom hoat dong
Cua loc xang: dam bao rang loc xang khong bi nghén

Cuia bo diéu &p: dam bao rang &p suat trong dudng hdi nho hon ap suat trong dirng dng
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Budc 5: Tham khao tai liéu stra chira

SERVICE
REPAIR
MAINTENANCE

Tai liéu stra chira di kém vé6i dong co 1a co s& tham khao c6 gia tri nhat trong qua trinh stra
chira.

Huéng dan: cd thé tai tai liéu nay tir nguon internet

Budc 6: Khic phuc hu hong caa hé thdng

Huéng dan: hdy thay méi chi tiét hwe hong sau khi tim ra vi tri ciia nd

Budc 7: Van hanh hé thdng sau khi sira chira

Cha y: phdi tuyét déi dam bdo diéu kign an toan chay né truwéc khi van hanh dong co
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PHIEU HUONG DAN THUC HANH BAI 2

. : < Két
Trinh tw Noi dung Hwéng dan
qua
Hé thdng gdom c6 bom hit nhién liéu
Xac dinh hé théng cung cap | trong thung chira -> duong éng ->
Budc 1 | nhién liéu va cac thanh phan cua | loc xdng -> dudng éng -> dng phan
noé phdi -> bo diéu ap -> voi phun va
duong hoi.
Xéc dinh chirc ning cac chi tiét R o
, . | Tham kh4o lai tai liéu Nguyén Ly
Buéc 2 | trong hé thong va nguyén ly ,
bong Co Dot Trong.
hoat dong
Hay van hanh dong co va xem xét
Budc 3 | Kiém tra hoat dong cua hé thong | hoat dong cua hé thdng cung cap
nhién liéu.
Str dung dong ho VOM va nguon
Kiém tra hoat dong va tinh trang | ngoai dé kiém tra hoat dong cua cac
cua tirng chi tiét relay va bom xang.
- Cua relay 5 chan: Kiém tra loc xang bang céach thao n6
Buéc 4 | - Cuarelay 4 chan: ra va kiém tra sy thong sudt cua loc.
- Cua bom xang: Dung tay bop vao éng xing hoi dé
- Cua loc xang: kiém tra cam tinh &p suat hoi. Dung
- Cua bo diéu &p dung cu do ap suét nhién ligu dé
kiém tra chinh xéc.
o Dung tai li¢u stra chira di kém vai
Buoc 5 | Tham khao tai liu sira chira , ‘ ,
dong co dé danh gia cac chi so.
Khic phuc hu hong cta hé | Thay méi chi tiét néu théng sb
Budéc 6 . ) o
thong khong chinh xac.
Bube 7 Van hanh hé thong sau khi stra | Kiém tra lai hoat dong cua hé thong
udc

chtra

sau khi khac phuc.
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_) ~ Bai thyc tap s6 03 ’ ‘ o
KIEM TRA - THAY THE CAC CHI TIET TREN HE THONG PIEU KHIEN
VOI PHUN NHIEN LIEU

3.1 MUC TIEU
Nhén dinh duogc céc chi tiét trong hé théng diéu khién phun nhién liéu.
Biét dwoc vi tri lap dit cac chi tiét.
Thuc hién duoc mach dién diéu voi phun nhién liéu
Chén doan duoc hu hong cua hé thong

3.2 VAT LIEU- THIET BI- DUNG CU
Tai liéu stra chira dong co
Gié¢ lau, xang, day dién dung trong 6t6
M6 hinh dong co phun xing dién tir, c4c cac cam bién
Pong hé VOM, ic quy, d6 nghé 6t tuong (ng

3.3 PHUONG PHAP THUC HIEN

Str dung phuong phap dat van dé

Budc 1: Xac dinh cac thanh phan diéu khién voi phun nhién liéu

Tham khao so d6 sau

Cam bién ik
\{O ap suatduongi w |
1 T ongnap .
N ]

, A0

s o= o i e o e e

AN "
Cam bién leu lrgng khinap Vi phun

Cam bién vi tri truc cam

Cam bién
o Cam bién nhiét d6 nuéc

A0
= - A - . >
Cam bién vj tri truc khuyu

Hinh 6.3.1: So' do diéu khién voi phun nhién liéu

Budc 2: Xéc dinh chirc nang cac chi tiét trong hé thong va nguyén ly hoat dong

Tham khdo: tai liéu Nguyén Ly Béng Co Dot Trong
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Budc 3: Kiém tra hoat dong cua hé thong
Cép ngudn cho mé hinh
Bat cong tic may sang vi tri STA
Xem xeét hoat dong caa voi phun
Chua y: phdi tuyét déi dam bdo diéu kign an toan chay né trwéc khi vdn hanh déng co
Budc 4: Kiém tra hoat dong va tinh trang cua ting chi tiét
Kiém tra hoat dong cuaa voi phun
Dung dong hd VOM do trd khang cudn day trong voi phun
Kich dién ap 12v vao voi phun va xem xét hoat dong cua voi phun
Kiém tra dién ap cap dén voi phun
Dung dong hd VOM do dién ap duogc cap dén voi phun
Kiém tra hoat dong diéu khién caa ECU
Dung dén led c6 dién tré han dong, Iip mach dén led vao ECU
Vin hanh dong co va kiém tra hoat dong cua dén led
Buéc 5: Tham khao tai liéu stra chira
Tham khao céc théng s6 va tinh trang do, kiém tra duoc véi tai liéu sta chita di kém
Budc 6: Khac phuc hu hong cua hé théng
Thay thé cac chi tiét hu hong
Thay thé cac day dan hu hong
Buéc 7: Van hanh hé théng sau khi stra chira
Cép ngudn cho mé hinh
Bat cong tic may sang vi tri STA
Xem xét hoat dong cua voi phun

Chu y: phdi tuyét déi dam bao diéu kign an toan chay né trwéc khi vidn hanh déng co
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PHIEU HUONG DAN THUC HANH BAI 3

Trinh _ N Két
Noi dung Hwoéng dan
tw qua
ECU can c6 cac diéu kién dé diéu
Xac dinh céc thanh phan diéu | khién voi phun nhu sau:
Buge 1 | khién voi phun nhién liéu. - Duong 4c-qui cap vao BATT; B+.
- Néi dat cho ECU & chan E1; E2.
- Tin hiéu Ne va G.
Xac dinh chire ning céc chi tiét o o
, . | Tham khao lai tai liéu Nguyén Ly
Budc 2 | trong hé thong va nguyén ly ,
Dbong Co Dot Trong
hoat dong.
. H&ay van hanh dong co va xem xét
Kiém tra hoat dong cua hé , . L
Buoc 3 he hoat dong cua hé thong dieu khién voi
thong.
phun.
Str dung dong ho VOM va nguon
Kiém tra hoat dong va tinh trang | ngoai dé kiém tra hoat dong cua cac
cua ting chi tiét voi phun.
- Cua voi phun: Kiém tra Ne va G bang than do dién
Budc 4 | - Cua cam bién Ne va G: ap AC trén VOM.
- Nguén duong cip cho ECU va | Kiém tra dién 4p dwong cap dén bang
vOi phun: than do AC trén VOM.
- Néi dat cho ECU: Kiém tra ndi dat bang thang do ohm
(dién tro, thong mach) trén VOM.
o Dung tai ligu stra chita di kém voi
Budc 5 | Tham khao tai liéu stra chira , . )
dong co dé danh gia cac chi so.
Khac phuc hu hong cua hé | Thay méi chi tiét néu thong sé khong
Budc 6 . o
thong chinh xac.
Van hanh hé théng sau khi stra | Kiém tra lai hoat dong cua hé thong
Buoc 7

chtra

sau khi khic phuc.
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o q Bai thuc tip s6 04 '
CHUAN POAN - KIEM TRA - THAY THE CAC CAM BIEN PINH LUQNG
LUQNG PHUN CO BAN

4.1 MUC TIEU
Str dung may chuan doan
Kiém tra hoat dong cua cac cam bién Ne va G
4.2 VAT LIEU- THIET BI- DUNG CU
Tai liéu sira chita dong co, cdng cu chuan doan bang hinh anh
Pong co Mazda két hop hop sé tu dong duoc trang bi hé théng loT
Pong hé VOM, ic quy
May chuin doan ma 15i P scan I
Phan mém chuan doan Carsysm hay Touquer
4.3 PHUONG PHAP THUC HIEN
Budc 1: Xéc dinh vi tri cam bién Ne va G

Tham khao cac hinh anh nhu sau
F N 7S i

i,GZZ{_‘,;_WV_
e G22 =

>
>

Z

m
e
AAA

AAA

@ %_NE WA—
= P

Hinh 6.4.1: Vi tri ldp cam bién Ne, G va nguyén Iy hoat déng

AAA
Yyv
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Budc 2: Xéc dinh chirc niang va nguyén ly hoat dong cia cam bién Ne va G
Tham khdo: tai liéu Nguyén Ly Déng Co Dot Trong
Budc 3: Kiém tra hoat dong caa cac cam bién
Hudéng dan: Sir dung may chuan doan P scan II, doc 15 luu trix trén ECU
Str dung VOM do dién ap AC phét ra tir cam bién
Budc 4: Kiém tra hoat dong va tinh trang cua tirng chi tiét
Hudéng dan: Théo roi cam bién, qua sat tinh trang.
Kiém tra hoat dong bang phuong phap kinh nghiém
Budc 5: Tham khao tai liéu stra chiva
Tham khao céc théng s6 va tinh trang do, kiém tra duoc véi tai liéu sta chita di kém
Budc 6: Khic phuc hu hong
Thay mai cam bién néu phét hién hu hong
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PHIEU HUONG DAN THUC HANH BAI 4

. : . Két
Trinh tw Noi dung Huwéng dan
qua
Cam bién Ne chi thi sy quay cua truc
khuyu, né thuong duoc lap ¢ dau
o y | truc khuyu gan buly
Xac dinh vi tri cam bien Ne va p o
Buéc 1 G Cam bien G chi thi géc quay cua
truc khuyu, né thuong duoc quy dan
vé truc cam va duoc lip & nap may,
gan dau truc cam.
Xac dinh chtrc nang va nguyén o o
] . Tham khao lai tai liéu Nguyén Ly
Budc 2 | ly hoat @ong cua cam bién Ne .
. bong Co Dot Trong.
va G
Hay van hanh dong co va kiém tra
Bube 3 Kiém tra hoat dong cua c4c | xung dién ap phét ra tir cam bién
uocC , . \
cam bién bang thang do ACV cua dong ho
VOM.
Néu tin hiéu khong rd rang, hay thao
Kiém tra hoat dong va tinh | cam bién va st dung dung cu dé
trang cua tirng chi tiét kiém tra.
Budc 4 y N . . .
- Ctia cam biéen Ne: Str dung dong ho VOM va nguon
- Cua cam bién G: ngoai dé kiém tra hoat dong cua cac
cam bién.
o Dung tai liéu sua chira di kém voi
Budoc 5 | Tham khao tai liéu stra chira , . )
dong co dé danh gia cac chi so.
, Thay méi chi tiét néu théng so
Budc 6 | Khac phuc hu hong

khong chinh xac.
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o a Bai thue tap s6 05 ,
CHUAN DOAN - KIEM TRA - THAY THE CAC CAM BIEN PINH LUQNG
LUQNG PHUN HIEU CHINH

5.1 MUC TIEU
Str dung may chuan doan
Kiém tra hoat doéng cua cac cam bién THA, THW, IDL, VTA, VG, PIM, OX. KNK
5.2 VAT LIEU- THIET BI- DUNG CU
Tai liéu sira chita dong co, cdng cu chuan doan bang hinh anh
Pong co Mazda két hop hop sé tu dong duoc trang bi hé théng loT
Pong hé VOM, ic quy
May chuan doan ma 13i P scan Il. G scan
Phan mém chuan doan Carsysm hay Touquer
5.3 PHUONG PHAP THUC HIEN
Str dung phuong phap dat van dé

Budc 1: Xac dinh vi tri cac cam bién

|

Hinh 6.5.1: V; trf Idp cam bién

Budc 2: Xac dinh chirc ning va nguyén 1y hoat dong cua cam bién
Tham khao: Tai liéu Nguyén Ly Pong Co Pot Trong

Va bang sau
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Céac higu chinh khac nhau
L o Thai gian » )
Cam bién Tin higu phun_ | Lam dam dé |Lam dam Hrll‘%” ‘ﬂl‘.”". of Lamaam | cé Lam dam dé
co ban kheidang  |&é& ham nang | Pan hol ylel qé tang toc | nhién ligu tang céng
khéna khi- sudt
nhién liéu

Cam bign luu Iugng khi nap!
Cam bién ap suét duong ond VG / PIM O O
nap

Cam bién vj tri

truc khuyu NE O O O

Cam bién vi tri

truc cam G O O O

Cam bién

nhiét db nudc THW D O

IDL O
Cam bién
vi tri budgm ga
VTA O O O
Cam bién oxy OX1A, OX1B O

Buéc 3: Kiém tra hoat dong caa cac cam bién

Hudéng dan: Sir dung may chuan doan P scan II, doc 13 luu trix trén ECU
Str dung VOM do dién ap AC phét ra tir cam bién

Budc 4: Kiém tra hoat dong va tinh trang cua ting chi tiét

Hudéng dan: Théo roi cam bién, qua sat tinh trang.
Kiém tra hoat dong bang phuong phap do gia tri dién ap

Tham khdo cdc so dé sau

AT e Cam bién ap suat
AN 2 dudng Oong nap
g —_ .| Machd <
+B khac‘ﬁ'lg a7 ECU dong co
. VC (SR
Cam bién vi
tri buom ga SV 5V PIM % R
l Q- -
Lo E2
B vi xtr ly =
S L L —
dén duong 6ng nap

Chip silic
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Cam bién

vi tri bwé'm ga

IDL

PSW|

Dong khong khi

uaip de

onua@

[LYNM

ECU dong co

+B or 5V

+B or 5V

(Cam bién
nhiét do khi nap)

jeyd 1eoj 10/

ugbu/oy yoew ualy

uaip de
) ueyd

©9 Budp No3

Con truot (tiép diém
ctia tin hiéu IDL)

| E2

—— VTA
| \VC

Cam bién ECU dong co
vi tri buém ga

Con truot (tiép diém
cua tin hiéu VTA)

Khéng khi
xung quanh %

Platin

] Phan t zirconi

b Platin
LN

:' X

of ]
@)
9 \&

= g 3
[ m =
= | D
«Q O =]
S 5 2
[N @~
e » =
=S S @
« (=}
o =3

~

49



Budc 5: Tham khao tai liéu stra chira
Tham khéo céc thdng sé va tinh trang do, kiém tra dwgc véi tai liéu sira chira di kém
Budc 6: Khic phuc hu hong

Thay mai cam bién néu phét hién hu hong
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PHIEU HUONG DAN THUC HANH BAI 4

] _ ] Két
Trinh tw Noi dung Hwéng dan
qua
o B Tham khao tai li¢u stra chira va
Budc 1 | Xac dinh vi tri cam bién .
hinh anh.
Bude 2 Xac dinh chirc nang va nguyén ly | Tham khao lai tai liéu Nguyén Ly
uoc , .
hoat dong ctia cam bien Ne va G | Bong Co Dot Trong.
Kiém tra hoat dong cta cac cam
bién Hay van hanh dong co va kiémtra
Buoc3 | THW KNK IDL ma 15i luu trit trén ECU bang may
THA VC VTA chuan doan G-scan.
PIM OX PSW
Kiém tra hoat dong va tinh trang | . S
o, Néu xuat hién ma loi, hdy théo
cua tung chi tict L ,
¥ , cam bién va su dung dung cu dé
- Ctia cam bién do gio: .
y ) kiém tra.
Budc 4 | - Caa cam bién nhiét d6 nudc: . . . .
y Str dung dong ho VOM va nguon
- Cua cam bien oxy: L,
L ngoai d¢ kiém tra hoat dong cua
- Cta cam bién vi tri buom ga: ) ¥
L , Cac cam bien.
- Cua cam bien kich no:
o Dung tai liéu stra chira di kém vai
Buoc 5 | Tham khao tai liéu stra chira , . ,
dong co dé danh gia céc chi so.
) Thay méi chi tiét néu thong so6
Budéc 6 | Khac phuc hu hong

khéng chinh xac.
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Bai thuec tap s6 06
CHUAN POAN - KIEM TRA CAC CHI TIET
TRONG HE THONG PANH LUA
6.1 MUC TIEU
Str dung may chuan doan
Kiém tra duoc hoat dong cua hé thong danh lira
Xéc dinh duoc vi tri hu hong trén hé théng danh ltra va khic phuc
6.2 VAT LIEU- THIET BI- DUNG CU
Tai liéu sira chita dong co, cdng cu chuan doan bang hinh anh
Pong co Mazda két hop hop sé tu dong duoc trang bi hé théng loT
bong hd VOM, ic quy
May chuan doan ma 13i P scan Il. G scan
Phan mém chuan doan Carsysm hay Touquer
6.3 PHUONG PHAP THU'C HIEN
Str dung phuwong phap dit van dé
Budc 1: Xac dinh vi tri cac chi tiét cua hé thong danh lira
Xéc dinh céc chi tiét cua hé théng danh lua

Tham khao céc hinh anh sau

KGENITION COIL

SPARK PLUG

— - IGNITION COIL

7 — V“;.v:.ﬁ /%

Hinh 6.6.1: V; tri cac chi tidt ciia hé théng danh hia
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Budc 2: Xéc dinh chirc niang va nguyén 1y hoat dong cuia cac chi tiét trong hé thong
Xac dinh so d6 caa mach diéu khién danh Itra

IGNITION COIL BELECTRIGAL SYSTEM WIRING DIAGRAM

IGNITION
ser:H POM
i
,—o/c; IGNITION COIL
—_— Lg ¢ | A CYLINDER
BATTERY | = j?_ NUMBER
- c - NO.G
== 1 -
A
C j i—-- NO.3
B =
A
C j i—l'- NO.2
B ey
A
c j $—+ NGO
I sl

GONDENSER
Hinh 6.6.2: So do hé thong ddanh lira
ECU d6ng co xac dinh thoi diém danh lta dya vao tin hiéu G, tin hiéu NE va cac tin
higu tir cac cam bién khac. Khi da xac dinh duoc thoi diém danh ltra, ECU dong co gui tin
hiéu IGT dén IC danh lta. Trong hé théng danh lira truc tiép, ECU dong co phan phéi dong
dién cao ap dén cac xylanh bang cach gui tung tin hiéu IGT dén cac IC danh lira theo trinh ty

danh ltra. Diéu nay gitp diéu chinh thoi diém danh lira c6 d6 chinh xac cao

= 5
- o
- un)
=

=

LL -

5 oo C

- © - :

=

o

=

=

(3

Hinh 6.6.3: So d6 chén bobin danh lira
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Tham khdo: Tai liéu Neuyén Ly Pong Co Dét Trong
Budc 3: Kiém tra hoat dong cua hé théng danh lira
Thuc hién mach danh lira
N&i chan A cua bobin may sé 1 vai chan 1G cong tic may
N&i chan B cua bobin may sé 1 véi mass
N&i chan C cua bobin may sé 1 véi C cua ECU
Kiém tra bugi va tia ltra dién

Théo giic bobin va thao bobin ra khoi bugi, ding éng tuyp 16 mm thao bugi.

Wire removal

- Wire Spark plug.
wire and
boot

\ ¥ Twist and pull
B Spark plug
Hinh 6.6.4: Théo gidc bobin va thao bobin

Tiép dat cho bugi, bat cong tac may sang vi tri STA va kiém tra tia lira

Néu khéng co ti lira. Sang budc 4
Budc 4: Kiém tra hoat dong va tinh trang cua tirng chi tiét

Dung dung cu lam sach bugi hay ban chai, lam sach bugi, kiém tra ¢ mon cua
dién cuc, hong ren va hong phan cach dién cua bugi.

Kiém tra khe ho dién cuc chinh xac 120,8 mm (bugi DENSO: QJ16AR-U, NGK:
BCRES527Y).

" Hinh 6.6.5: Kiém tra khe ho dién cuc

(o))
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Dung 6ng tuyp 16mm lip bugi vao. (Mémen siét 200kgf.cm)
Lip bobin vao va cam giic bobin vao.
Kiém tra dién ap giita cuc C cua giac néi ECU va mat than xe:
Théo giic ndi ECU, bat cdng tic sang vi tri ON.
Dung Von ké do dién ap giira cuc C cua gidc ndi ECU va mass than xe.
Gia tri dién ap do duoc phai nam trong khoang 4,5 dén 5,5V.
Budc 5: Tham khao tai liéu stra chira
Tham khao tai liéu swa chira di kem
Budc 6: Khic phuc hu hong
Thay méi céc chi tiét néu phat hién hu hong
Budc 7: Kiém tra lai hé théng danh lira sau khi stra chira

Chu y: phdi tuyét déi dam bdo diéu kign an toan chay né trwéc khi vdn hanh déng co
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PHIEU HUONG DAN THUC HANH BAI 6

. : . Két
Trinh tw Noi dung Huwéng dan
qua
Hé thong danh lira twong d6i phuc
tap. N6 gém c6 cac chi tiét duoc
Xéc dinh vi tri céc chi tiét cuia hé | b tri khip dong co va hé thdng
théng danh lua. diéu khién ECU co ban gém co:
Buéc 1 . 7 T4 4 - A 7
Xac dinh céc chi tiet caa hé thong | Bugi; day cao ap; cuon day danh
danh lira. ltra, IC diéu khién d4nh lia, b tao
tin hiéu danh lira, cam bién goc
quay truc khuyu.
Xac dinh chirc nang va nguyén ly o o
L Tham khao lai tai liéu Nguyén Ly
Budc 2 | hoat dong cua cac chi tiet trong hé ,
, bong Co Dot Trong.
thong.
. , Hay van hanh dong co va kiém tra
Kiem tra hoat dong cua hé thong | = X . .
Budc 3 ma 161 luu trir trén ECU bang may
danh Itra. )
chuan doan G-scan.
Néu xuat hién ma 13i, hdy thao
Bude 4 Kiém tra hoat dong va tinh trang | bugi va st dung dung cu dé kiém
udcC .
cua tirng chi tict. tra.
Hay do khe ho dién cuc caa bugi.
o Dung tai liéu sua chira di kem vai
Budoc 5 | Tham khao tai liéu stra chira. , . )
dong co d¢ danh gia cac chi so.
, Thay méi chi tiét néu théng sb
Budc 6 | Khac phuc hu hong. . o
khong chinh xac.
) Kiém tra lai hé théng danh lLira | Van hanh dong co va xem xét hoat
Budce 7

sau khi stra chira.

dong caa no.
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) ~ Bai thye tap 56 07 '
KEM TRA - THAY THE CAC CHI TIET TREN HE THONG PANH LUA

6.1 MUC TIEU
Kiém tra duoc hoat dong cua ting chi tiét hé thong danh lira
Xéc dinh duoc vi tri hu hong trén hé théng danh ltra va khac phuc
6.2 VAT LIEU- THIET BI- DUNG CU
Tai liéu sira chita dong co, cdng cu chuan doan bang hinh anh
Pong co Mazda két hop hop sé tu dong duoc trang bi hé théng loT
Pong hé VOM, ic quy
6.3 PHUONG PHAP THUC HIEN
Str dung phuong phap thuc nghiém
Budc 1: Thao roi cac chi tiét cua hé théng danh lua

Tham khao cac hinh anh sau

Hinh 6.7.1: Cac bé phdn cuia hé théng danh hira
Budc 2: Xac dinh chirc ning va nguyén 1y hoat dong cua cac chi tiét trong hé thdng
Tham khao so d6 nguyén ly sau

et F o2 F

| Cutn ganh lia
(c6 I g ks

Cuon dénh lira.
(C6IC danh Iira)

.  Mach so cap
= Mach tha cip

Hinh 6.7.2: Nguyén ly cua hé thong danh i
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Budc 3: Kiém tra hoat dong cua cac chi tiét trong hé théng danh lia
Kiém tra cuon day danh lira

Cép nguén duong cho chan B

C4p ngudn &m cho chan A

Dung ngudn dién ap 5v nhip vao chan C

Str dung bugi méi kiém tra tia lira

Néu khdng co tia ltra. hiy do dién tré cac cudn diy danh lia
Budc 4: Tham khao tai liéu stra chira
Tham khao tai liéu stra chira di kém
Budc 5: Khic phuc hu hong
Thay méi néu phét hién hu hong

Budc 6: Lép lai va kiém tra lai hé théng danh Itra sau khi stra chira
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PHIEU HUONG DAN THUC HANH BAI 7

X : . Két
Trinh tw Noi dung Huwéng dan
qua
Str dung dung cu chuyén dung
Bude 1 Théo roi cac chi tiét caa hé thdng | thdo céc chi tiét caa hé thong
uoC ’ r .
danh lua. Hay xap xep theo thur tu va ghi nhé
dé lap lai.
Xac dinh chirc nang va nguyén ly o o
L Tham khao lai tai liéu Nguyén Ly
Budc 2 | hoat dong cua cac chi tiét trong hé ,
, bong Co Dot Trong.
thong.
» | Hay gia lap cac tin higu dé kiém
Kiém tra hoat dong cua cac chi L
Budc 3 y ) tra cac chi tict nhu cuon day danh
tiét trong hé thong danh Iua. o
Itra, tin hiéu G...
. Tham khao tai li¢u sta chira di
Bugc 4 | Tham khao tai liéu sta chira. .
kem.
Khic phuc hu hong Hay thay mai céc chi tiét khi phat
Budc 5 ]
hién hu hong
) i ) Véan hanh dong co va xem x¢ét hoat
Bude 6 Lap lai va kiém tra lai hé thong dong cia né.

danh Itra sau khi stra chira.

X6a ma I3i trén ECU hé théng.

59




Bai thyec tap s6 08
SU DUNG MAY CHUAN POAN ULTRASCAN PI

8.1 MUC TIEU
Kiém tra duoc hoat dong ciia dong co bang may P scan I
Xéc dinh duoc vi tri hu hong - khiac phuc va x6a ma 10i

8.2 VAT LIEU- THIET BI- DUNG CU
Tai liéu stra chita dong co, cdng cu chuan doan bang hinh anh
Pong co Mazda két hop hop s tu dong duoc trang bi hé théng loT
DPong hd VOM, ic quy
May P scan 11

8.3 PHUONG PHAP THUC HIEN

Str dung phuong phap thuyét trinh va thuc nghiém

Budc 1: Nhan dién may ULTRASCAN P1

ULTRASCAN (3]

LCD Display

Kay Pad

USB port

12V Powar Jack Connaction

15Pin Main DLC Cabla Connaction
4Channsl Adaptar Connaction ' Hanatech
RS232 Sarial Communication Port
LCD Contrast Adjustmant Dial {
PCMCIA slot

R R R R C RS

Hinh 6.8.1 mady ULTRASCAN P1
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.
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L
| h
i
]

4
]

Hinh 6.8.2 Giao di¢n ULTRASCAN P1
ULTRASCAN P1 c¢6 6 chirc nang chinh

SCAN: quét bo nhg ECU, truy xuit ma 16

Gas COMBO: chtic ning do khi xi véi bo thiét b di kém
MULTI-METER: hién thi c4c chi sé thoi gian thuc
SCOPE: do xung

q : <\
IGNITION: kiém tra h¢ théng dénh lira 1))|(2))|(3) @
CONFIG: x&c nhan thong tin ) (e

= : /‘\ E
=
| ))@)(E) (=
Céc nut diéu hudng cb chic nang theo tirng giao dién oy |
o eser) () (o

TAY
{0

Budc 3: Két ndi may va dong co
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Your Hanatech is a combined strategy between the manufacturer, it'’s local
distributors, and you the Technician. We have combined the strengths of the Hanatech software,
with local development whilst retaining the look & feel of the Service tool more professionals choose.
To enhance your diagnostic capabilities, your local supplier maintains a full range of spares & accessories.

Mazda 17pin

Honda 3pin

Holden 6pin

Ssangyong 14pin

Ford 20pin

FIAT 4 pin

$

I

Subaru Toyota semi circ | GM/Daewoo 12pin | Ford épin Nissan 14pin Toyota rect 17pin
’ A
Ssangong 20pin |OBD-Il Mitsubishi |Mitsi Hyndai 12pin | Mazda « Kia 6 pin VW « Audi 2+2 Upgrade Cable
Chrysler ) BMW 20pin Mercedes Benz Mercedes KIA 20 pin GM 10pin
OBD 1 12 pin 4 pin Multiplexer Module

Céc cap két ndi di kém cho phép két ndi may vao timg dong co cu thé

Budc 4: Poc thong s6 trén dong co

Lwa chon ché do doc, thuc hién theo hudng dan va doc cac théng sé can thiét

Budc 5: X6a ma 15i

Str dung phiém chitc ning ERASE dé xda céc dit liéu khdng can thiét
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Bai thyc tap s6 09
SU DUNG MAY CHUAN POAN G SCAN II

9.1 MUC TIEU
Kiém tra duoc hoat dong cua dong co bang may P scan I
Xéc dinh duoc vi tri hu hong - khiac phuc va x6a ma 10i

9.2 VAT LIEU- THIET BI- DUNG CU
Tai liéu sira chita dong co, cdng cu chuan doan bang hinh anh
Pong co Mazda két hop hop sé tu dong duoc trang bi hé théng loT
Pong hé VOM, ic quy
May P scan 1l

9.3 PHUONG PHAP THU'C HIEN

Str dung phuong phap thuyét trinh va thuc nghiém

Budc 1: Nhan dién may

C-scan 2

Seleccion de fabricante

All Regions

Europe 3 @
Asia i
~ >

United States
Other

DAIHATSU

INFINITI

Alfabeto

Hinh 6.9.1: May Gscan 2
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Budc 2: Giao dién va chirc nang

Hinh 6.9.2: Giao di¢n may Gscan 2

GSCAN 2 c6 giao dién tiéng viét. Hay thiét 1ap ngon ngir Tiéng Viét trong cai dat va tly chon
churc nang su dung

Tham khdo: Hay doc hwéng dan sir dung di kém véi may

Buéc 3: Két ndi may va dong co

Hinh 6.9.3: may Gscan 2

Chon céap két ndi phi hop va két ndi may véi dong co

Budc 4: Poc thong s6 trén dong co

Chon giao dién OBD II dé doc cac ma 16i luu trir trém ECU
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Chon giao dién DIAGNOSIS dé doc cac phan tich realtime

Budce 5: X6a ma 16i

Tuy chon x6a ma 15i s& xuat hién sau khi Diagnostic Trouble Code

Hay x6a mé 16i cho cho ECU
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Bai thyc taps6 10
XOA MA LOI TREN ECU HE THONG

10.1 MUC TIEU

Kiém tra duoc hoat dong cua dong co bang may cac may chuan doan chuyén dung

Hiéu duoc chirc nang cua OBD I

Str dung duoc céc loai may chuan doan
10.2 VAT LIEU- THIET BI- DUNG CU

Tai liéu sira chita dong co, cdng cu chuan doan bang hinh anh

DPong co Mazda két hop hop sb tu dong dugc trang bi hé thong 10T

bong hd VOM, ic quy

May P scan 1l
10.3 PHUONG PHAP THUC HIEN
Str dung phuong phap thuyét trinh va thuc nghiém
Budc 1: Y nghia cia OBD ||

DTC (Diagnostic Troube Code) hay Fault code 1a ma 15i duoc Iuu trir tai ECU khi ECU
phét hién ra diu hiéu bat thuong trong hé théng vi du tin hidu cam bién gui vé vuot qué gidi
han cho phép, khéng nhan dugc sy phan hdi tir co ciu chap hanh nhu kim phun, b6 bin.

Duya vao thong tin cua ma 15i cd thé gilip ky thuat vién sira chita khoanh ving hu hong
hién dang xay ra & dau trén ca mot chiéc xe phuc tap nhiéu hé thdng nay.

Hé théng chan doan OBD ra doi quy dinh mét chuan két ndi chung va chuan ma 16i
chung ma tat ca cac hiang xe déu phai tuan theo.

M4 15i OBD bao gom 5 ky tu, bat dau bang mot chir cai va theo sau 14 4 chit b, vi du
P0101. Ca hai phan nay déu c6 mot y nghia nhat dinh ciia riéng né ma hiéu rd n6 doi khi la
mét diéu rat can thiét véi nghé

Chir cai dau tién biéu thi cho hé thdng chinh, noi c¢6 16i phat sinh

Bao gdm nhitng hé thong sau
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- Hé thdng Body bao gdom cac hé thong nhu: hé thong tai khi, diéu hoa, nang ha kinh, diéu

khién dén, lock ctra, diéu khién ghé, diéu khién hanh trinh, am thanh giai tri

Chir cai Hé thong

B |Body: Than xe

Chassis: Khung gam

o
P  |Powertrain: Truyén dong
U

Network (UART): Mang giao tiép

- Hé théng Chassis bao gom cac hé thong nhu: hé thong ABS, tro luc 14i, hé thng treo khi
nén, hé théng can bang dién tir ESP, hé thong kiém soét luc kéo TRAC CONTROL, hd trg
phanh khan cap.

- Hé thong Powertrain bao gom cac hé théng nhu: hé thong dong co, ly hop, hop s, gai cau.
- Hé thong Network lién quan dén tat ca mang giao tiép trén xe, tir xe sir dung mang giao tiép
CAN, K line, L line, Lin, Most ... Mot khi ma 15i bat d¢au bang chir cai U, ching ta hiéu n6
lién quan dén mang giao tiép trén xe.

Ky tu thar 2 1a mot chir s, biéu thi loai ma 16i

Loai ma Giai thich

M3 16i chung M3 161 diroc quy dinh theo chuan OBD I, do d6 sé dwroc dinh nghfa gidng nhau cho tat ca cac
(POXXX) nha san xuat.

M3 16i riéng cua nha san
Xuat
(P1XXX)

Khi nha san xuat nhan thay ma 1i kndng c6 trong danh sach ma 16 chung thi ho sé thém vao
ma 10i clia riéng ho va ma I6i nay sé dwoc dinh nghia khac nhau theo riéng moéi nha san xuat.
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Dudi ddy s& cho thdy cu thé hon ma 15i chung va riéng cua tirng hé thong

Hé thong truyen déng Hé thong khung gam
POXxx — M4 16i chung COxxx — M4 16i chung
P1xxx — M3 16i riéng C1xxx — M4 16i riéng
P2xxx — M 16i chung C2xxx — M3 16i riéng
P30xx-P33xx — M4 16i riéng C3xxx — M3 16i chung

P34xx-P39xx — M 16i chung

Hé thong body Hé thong mang giao tiép
BOxxx — M4 16i chung U0xxx — M4 16i chung
B1xxx — M4 16i riéng U1xxx — M3 16i riéng
B2xxx — M3 16i riéng U2xxx — M3 16i riéng
B3xxx — M3 16i chung U3xxx — M& 16i chung

Ky tu thir ba biéu thi mét hé théng cu thé hoac hé thdng phu noi xay ra I5i

Ky tw this

Hé thén
B - g

1 Fuel and Air Metering: Hé thong nhién liéu va dinh ltrong khi nap

Fuel and Air Metering (injector circuit malfunction only): Hé thdng nhién liéu va dinh
Irgng khi nap (chi vé 16i mach kim phun)

3 Ignition System or Misfire: Hé thdng danh It¥a hoac bé may

4  |Auxiliary Emission Control System: Hé thong diéu khién phat xa

Vehicle Speed Control and Idle Control System: Hé thdng diéu khién toc dd xe hodc
diéu khién khong tai

6  |Computer Output Circuits: Mach diéu khién dau ra

7  |Transmission: Hop sd

8  [Transmission: Hop s

Ky tu thir tw va th ndm biéu thi bo phan ndo hoic chi tiét nao cua hé théng gay ra 1i.
Phan nay khong c6 quy wdc chung nhu & Ky tyu thir hai va thi ba vi méi hé théng co rat nhiéu
bo phan va chi tiét khac nhau.
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Vi du minh hoa

Chuing ta cting phan tich ba ma 16i sau day cua hing Toyota

- P0201

- P0202

- C1446

Ma I5i thir nhat P0201:

-Ky tu dau tién la chir P: cho biét day 1a ma 15i thudc hé thong truyén dong.
- Ky tu thtr hai 1a s6 0: M4 161 chung (tat ca cac hing xe déu ¢ 15i nay).

- Ky ty thir ba 12 s6 2: Ma 15i lién quan dén hé thong nhién liéu va dinh lugng khi nap (chi vé
mach cta kim phun).

- Ky ty thir tu va thi ndm 13 01: Pay 1a kim phun may s6 1.

Két luan: P0201 c6 nghia 13 16i mach kim phun méy s6 1 va day 1a ma 16i chung cho tit ca cac
hang.

So véi dong md ta that cia mé 13i 1a: "Injector Circuit Malfunction - Cylinder 1" cho thay ta
d3 doan duoc gan nhu chinh xac hoan toan ma 18i nay chi dya vao viéc phan tich ma Idi.
Phén tich twong tu véi ma 16i P0202: Lbi mach kim phun may sé 2

M4 16i thir ba C1446

- Ky ty dau tién la chix C: cho biét day 1a hé thong khung gam.

- Ky tu thir hai 1a s6 1: M4 16i riéng cua nha san xuét, cu thé 1a hang Toyota.

- Ky tu tha ba, tu, nam: khong tra duoc.

Két luan: Dya vao viéc phan tich ma 15i ching ta chi biét duoc ma 15i nay thudc vé hé thong
khung gam, va day 1a ma 15i riéng cua hang Toyota (c6 thé cac hang khac khong c6 mé 15i

nay) cho nén truong hop nay ta phai xem dong mé ta ma I8i dé biét thém thong tin.

Sau khi xem dong mé ta ma I8i "C1446 Brake Switch Circuit Failure" ta biét duoc 16i nay béo

mach cong tac chan phanh b I3i.

Budc 2: Truy xuit trén OBD 11
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MJi may chuan doan déu c6 chirc ning OBD II. Chuc ning niy cé tiy chon theo giao dién
sau

Hinh 6.10.1: Giao di¢n tuy chon OBD II

Sau khi chon tiy chon nay. Thiét bi chuan doan s& cho phép truy xuat cac ma I5i trén ECU
dong co.

Budc 3: Chirc ning chuan doan trén may chuan doan sir dung OBD II.

Céc ma 15i xuat hién ciing 1a du hiéu cho biét ving hu hong c6 thé co.

Dya vao cac ma 15i nay k¥ thuat vién chuan doan khoanh ving sira chira va tién hanh sira chira
Budc 4: Thuc hanh trén phan mém TORQUE.
Két ndi b doc OBD 1I vao dong co.

Cai dat phan mém di kém bang dia CD hoic tai
trén CHplay.
Khai dong dong co va thiét 1ap két ndi trén
Smartphone.
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Dé hoat dong, TORQUE can két ndi chuan
GPS — Bluetooth — Smartphone — vehicle

Khi ca 4 két ndi da hoat dong. Hay chon chirc ning
OBD Fault Codes

8 i

@ Fault Log Manager

™ 80200 Body

Tap 'Web' for more information

n 0100 - Network

Tap 'Web' for more information

n P0101 - Powertrain

Mass or Volume Air Flow Circuit Range/Performance Problem

T P0102 - Powertrain

G Mass or Volume Air Flow Circuit Low Input

T P1234 - Powertrain

Tap for multiple descriptions

<

TORQUE

Engine Management Diagnostics and Tools

)

Realtime
Information

\ /

2o '3
Revs

1,528.2

Tra ciru cac mé 15i, tham khao phuong phép sira chira ¢ tai lieu di kém.

Xt ly 16i va x40 ma 15i trén ECU
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KET LUAN
(Sinh vién dua ra két luan vé kién thuc, ki nang, thai do sau khi giai quyét van dé)
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TAI LIEU THAM KHAO SO TAY SUA CHUA

1. Hé théng cung cip nhién liéu

Thung nhién

Pwong o6ng hoi B diéu ap

Puong di nhién ligu Cac kim phun

— Pudng nhién lidu hoi
Céc xy lanh

So db khéi cua hé thdng nhién lidu
Cac b phan

Cum bom nhién li¢u

Bom nhién li¢u

- Bom nhién liéu dugc dat bén trong thung nhién liéu, va duoc tich hgp vai bo loc nhién liéu;
bo diéu ap; bod do nhién liéu
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i Mip 18 stra chita Curn Sng hit nhién lidu
Ong mérm chinh fran o2 . : L -
én san xe phia sau 6 bom vabd do zing

oha binh nhién liéu

, B d& dng hit nhign liéu
Ong thoét hoi Cum ong ra cia
nhién liéy bd loc than hoat tinh
N

B& him

hot zing

3~ =g Bdloc

/" thién lidu

Dy dign
bom xing

Cum bom nhién liéu va vi tri caa cac chi tiét

- Khi bom quay né s& hat nhién liéu tir thiing nhién liéu va cung cap cho hé théng dudi mot
ap suat nhat dinh dén bo loc nhién liéu, sau d6 di qua bo dap dao dong dé vao 6ng phan phéi.
Luong nhién liéu thira qua bo diéu ap tré vé thang chira. Tai 6ng phan phdi, nhién liéu s& duoc
cung cap cho cac kim phun bé tri trén duong 6ng nap cua dong co. Dudi tAc dung cua ap suat
nhién liéu, khi kim van mg nhién liéu s& dugc phun gian doan vao duong dng nap va co chu
ky.

- Kiéu bom duoc sir dung 1a kiéu bom Tuabin, gdm c6 than bom; canh bom va duoc dan dong
bang mét dong co dién mot chiéu.

- Khi rotor cia dong co dién quay lam cho cac canh bom quay theo, cac canh nho b tri & mép

ngoai s& day nhién liéu tir mach hit ra mach thoét caa bom. Luong nhién liéu cung cap qua
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mach ké hd cua rotor va stator day van mét chiéu mg dé cung cap nhién liéu vao hé thong.
Bén trong bom bd tri mot van an toan dé giam &p luc cho bom.
Van mét chiéu
bl
Van an L'H"_/#\..J b
toan 1 E

Motor

CAu tao bom
- Van mot chiéu duoc b tri & mach ra cia bom, né dung dé tao mot &p suat du trong hé thong
khi dong co dimg. Diéu nay s& lam cho dong co khoi dong dé dang va nhanh chong.
- Trong trudng hop dimg dong co khi dong co con ndng, nhiét do nhién liéu trong duong ng

bd tri xung quanh 6t6 s& gia ting, ap sudt du trong hé thong s& ngin ngira dwoc su tao bot

anag

—

nhién liéu.

Loc nhién li¢u

Bd loc nhién liéu

Loc nhién liéu

75



Loc nhién liéu dung dé gan loc c&c chat ban co trong nhién liéu, dé dam bao su l1am viéc chinh
xéc cua hé thong nhién liéu. Nhién liéu sau khi di qua bo loc s& duoc cung cip dén bo dap dao
dong.

Bo dap dao dong

Bo6 dap dao dong dung dé dap cac xung nhién liéu do bom tao ra va do sy dong mé cia cac
kim phun trong qua trinh phun nhién liéu. Cau tric phan chinh gom moét mang va mét 16 xo

dé hap thy cac xung dao dong ap suat trong hé thong.

Ap suét thap Ap suat cao

! = l ‘ = l IOng phan phéi

Bo dap dao dong

Bo diéu ap
- Bo diéu ap c6 cdng dung giit cho &p suat phun 1a khong doi.
- Bo diéu 4p trong hé thong nhién liéu dong co INZ — FE duoc dit & bén trong thing nhién

liéu.

T&i voi phun

Dén binh nhién liéy

5= Bé dibu ap

™. B& loc nhién liéu

Bo diéu &p
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- Khi bom quay, duéi tAc dung ctia ap suat nhién liéu 1am cho mang cua bo diéu &p di chuyén
va bi 10 xo nén lai, lwong nhién liéu thira thoat qua van diéu &p tré vé thing nhién liéu.

- Ap suat nhién liéu cung cap cho hé thong duogc gitr khong d6i (3.1 — 3.5 kgficm?)

- Ap suat nhién liéu duoc xac dinh bai 16 xo bén trong bo diéu ap.

Voi phun

\/0i phun nhién liéu

- VVOi phun phun nhién liéu vao cac ctra nap cua xylanh theo tin hi¢u dién ap tor ECU dong co
cung cap cho cudn day. Dong dién di qua cudn day lam xuat hién tir treong 1am cho Piston
dugc nhac 1én dé phun nhién liéu.

Ong phan phoi
Gioang chir O

Véi phun 12 16

Lo xo

Cudn day

Piston

Kim phun

C4u tao voi phun
- Hé thong nhién liéu dong co INZ — FE sir dung voi phun 12 15 dugc lap trong duong 6ng
nap trudc xupap nap. Cac voi phun duoc diéu khién phun theo thi tw cdng tac caa dong co.
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- V0i phun bao gdm mat than va mot kim phun dat trong 6ng tir. Than voi phun chaa mot
cudn day diéu khién sy dong mé cua kim phun. Khi khong c6 dong dién cung cap cho cugn
day, 10 xo day kim phun vao dé cua nd. Khi c6 dong dién, kim phun duoc nhac 1&n va nhién

liéu dugc dugc phun vao cac cua nap.

Vi tri dat voi phun
- Céc voi phun duoc lip trén éng phan phdi phai dam bao cho sy cach nhiét dé tranh su tao
bot trong voi phun, dé gép phan cai thién sy hoat dong cua dong co khi khai dong nong. Bong

thoi c6 mot gioang chir O dé tranh sy rd ri caa nhién liéu.

Lap voi phun trén 4ng phan phéi

- Pau ciia voi phun dugc bd tri trong dudng 6ng nap qua trung gian cac vong dém cao su dé

cach nhiét, giam rung dong va khdng cho khong khi lot vao trong dudng 6ng nap.
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Kiém tra — bao dudng
Cha y:

v
v

Trudce khi 1am viéc véi hé thdng nhién liéu, phai thdo cuc &m cua 4c quy.

Khong duoc thao bat ky chi tiét nao cua hé thdng cho dén khi ching ta giai phong &p suat
cua hé théng nhién liéu

Khi 1am viéc véi hé théng nhién liéu khéng duoc hit thude hoic khong duoc 1am noi ¢o
Itra.

Tranh lam rét xang vao cac bo phan cao su hoac da thugc

Sau khi thyc hién xong bat ky cong viéc bao dudng nao cia hé thong nhién liéu, ta ciing

phai kiém tra sy ro ri nhién liéu.

Kiém tra bom nhién liéu

Kiém tra di¢n tré ciia bom:

- DUng mot 6m ké dong ho do dién tro, do dién tr cua hai cuc 1 va 2.
- Gia trj tiéu chuan: 0.2 — 03 Q tai 20 °C

Giic cua motor bom

Kiém tra su hoat dgng ciia bom nhién ligu:

- N&i cyc duong (+) ciia 4¢ quy véi cuc 1 caa giac ndi va cuc am (-) caa ic quy Vai cuc 2.

Cha y: khong dugc khoi dong dong co

- Kiém tra rang vit giam chan cua bo dap dao dong nhé 1én khi bom hoat dong.
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MNhé 1én

L Vit

" atRFA b

Bo dap dao dong
Luwu y: Néu c6 ap suat thi ching ta s& nghe tiéng chay cua nhién liéu. Néu khdng c6 ap suat
thi kiém tra cac cau chi, ro le mé mach, bom xang, ECM va giic nbi day dién
- Tat khod di¢n OFF
Kiém tra su hoat dgng ciia bom nhién ligu véi may chudn dodn:
- N6i may chan doan véi DLC3
- Bat cdng tic IG va may chan doan, chu ¥ khong dugc khai dong dong co.
- Chon ché @6 “ACTIVE TEST — Ché d thu kich hoat” trén may chan doan dé kiém tra.
- Kiém tra su ro ri nhién liéu.
Kiém tra ap suét nhién li¢u
- Giai phéng ap suat nhién liéu.
- Kiém tra rang dién &p cua ac quy tir 11 — 14 V.
- Ngat cuc am cua 4c quy.

- Kéo ct ndi ra khoi dng nhién liéu.

Chit noi ong nhien liéu

Cut néi 6ng nhién liéu
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- Lip dong hd do ap suét vao bang cach dung SST (giac chit T) va cat néi dng nhién liéu nhu

chi ra trén hinh vé

Kep Péng hé

suat

Kiém tra &4p suat nhién liéu
- Lau kho xing bi ban ra
- Lip cép am (-) 4c quy vao
- N6i may chan doan véi DLC3
- Po 4p suat nhién ligu
Ap suit nhién li¢u: 3.1 — 3.5 kgf/cm?
+ Néu &p suat cao hon thi thay thé bo diéu &p
+ Néu &p suit thap hon thi kiém tra cac dudng ng cao su va cac chd ndi, bom xing, loc xing
va bo diéu &p nhién liéu.
- Thao may chan doan ra khoi DLC3
- Khéi dong dong co
- Do 4p suat nhién liéu & ché do khong tai
Ap suit nhién li¢u: 3.1 — 3.5 kgf/lcm?
Néu khong xac dinh rd thi kiém tra cam bién chan khong va bo diéu ap.

- Tt may
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- Kiém tra rang ap suat nhién liéu van duy tri nhu tiéu chuan trong thoi gian 5 phat sau khi tat
may.

Ap suiét nhién liéu: 1.5 kgf/cm?

Néu ap suat khong nhu tiéu chuan thi kiém tra bom xing, bo diéu 4p nhién liéu hozc voi phun.
- Sau khi kiém tra &p suét nhién liéu, ngat cap &m ra khoi ac quy va can than ngat SST va céc
cat néi dng nhién liéu ra, tranh cho xang khoi bén ra.

- Lép lai dng nhién liéu.

Kiém tra voi phun

Kiém tra di¢n tré

- Dung mot Om ké, do dién tro cua cudn day voi phun.

Gia tri tiéu chuan: 0.2 — 03 Q tai 20 °C

Néu khong xac dinh dugc thi thay thé voi phun.

Do dién tro cua voi phun
Kiém tra sw hoat dgng ciia voi phun

- Lap cat 6ng nhién lidu vao dng, sau do6 1ap ching vao 6ng nhién lidu trén xe.

Cut néi éng nhién léu

Ong cao su
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Lip cut 6ng nhién ligu
- Lip giodng chit O vao voi phun

- Lap cut ndi (Adaptor) va 6ng nhién liéu vao voi phun, sau d6 1ap kep gitt.

| | — Ong nhién liéu

Lip kep giir ong

- Pit voi phun trong mot ng nghiém trong suét.

Kiém tra voi phun

- Cho bom hoat dong bing cach ndi cac cuc cua cuon day voi phun vao ic quy trong 15 gidy
va do luwong nhién liéu phun ra. Kiém tra mdi voi phun tir hai d&én ba lan. Néu luong phun
khong ding thi thay thé voi phun.

Thé tich phun maoi 15 giay: 47 — 58 cm?®

Sai léch lwgng phun giira cac voi phun: 11 cm?® hodc thap hon

- Kiém tra sy ro ri nhién liéu: Théo ac quy ra va kiém tra sy ro ri nhién liéu cua voi phun.

Tiéu chuan: mot giot nhién liéu hodc thip hon trong 12 giay.
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AT1E1S4
Su ro ri nhién liéu
He¢ thong ddanh liva:

Hinh dgng caia bobin va Igniter

Bobin va Igniter

Vi tri ciia cac chi tiét hé thong danh lira

Zudn danh 1lra
Mol

Carm bign v tri
truc cam

Bugi danh lra

Cam bidn vi tri
truc khuyu

Céc chi tiét h¢ thong danh lira
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So' d6 mach di¢n hé thong dinh lira

ECM
—,
B G2 IGT1
a5
4 GND IGF 2
Ci1
Cudn danh Iita
Mo
O\\“G
1 +B 1GTZ, 3 _@ IGT2
e 84
. *lenp  1GFA2 .
G2 Ci3 )
Cudn danh lua
MNo.2
L+ 1GTaL2 _@r[ﬂ'g
83
4 GMND IGF 2 ]
5 [AMZ2 2 G2 6 e
© Cuén danh liia
MNo.3
D&
Khoa dién
ZAME 82
i 1l IGT4L3 _@rg“m_
4 2 "
A y GND IGF (C23) IGF1
QMA'N Ci4 ] 81
Cudn danh Iia sd
a4
— | 4 Y

So dd mach dién hé thdng danh lira
M6 td hé thong, c4c tin hiéu ddnh lira
M0 td h¢ thang:

Hé thdng danh lira caa dong co INZ-FE la hé thong dénh lta truc tiép (DIS) b bin va IC
danh ltra dugc lap dat tryc tiép ¢ dau bugi tao thanh mot cum chi tiét, do c6 két cau nhu vay
nén ¢ hé théng danh lira khong c6 diy cao ap do d6 giam dwoc ton that nang lwong, va ting
dugc kha nang chéng nhiéu. Hé théng nay c6 mot s6 vu diém:

+ Goc danh lira sém duoc diéu khién téi wu cho tirng ché do hoat dong cua dong co.
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+ Goc ngam dién ludn ludn duge diéu chinh theo toe do ciia dong co va theo tin hiéu dién

&p cua dong co, dam bao dién ap thir cAp c6 gia tri cao & moi thoi diém.

+ Pong co diéu khién dé dang, cam chirng ém diu, tiét kiém nhién liéu va giam doc hai

cua khi thai.

+ COng suat va dic tinh dong hoc cua dong co duoc cai thién rd rét.

+ C6 kha nang diéu khién chéng kich né cho dong co.

+ {t hu hong, tudi tho cao.

Nhu vay vé ciu tao hé théng DIS gidng véi cac hé thong danh lira dién tir khac, ciing gdm
cac bo phan chinh: bugi, bd bin, IC danh lira. Hé thong danh lira nay khac voi hé thong danh
ltra thong thuwong la n6 khdng c6 bd chia dién, sir dung tung IC va cuén danh lira cho tung

bugi, cac IC va bo bin nay duoc dit ngay trén mdi bugi.

ECR +B
( ) *? Cudn Ifa Mo, 1
Iz
. i . z—‘—i )
Cam bign vy trd — IGT 19 ; || Bugi Mo.1
truc cam IGE1o0—s " bé bin P1<] l
IGT24—] Bugi Mo,2
{Zudn ha Mo 2 > <
Cam bién vi tri truc l
khur =
IGT3o— Bugi Mo3
Cudn Iifa Mo, 3 b <
Cac cam bién khéc: J__
cam bién nhiét 45 )
mrde, cam bién lou -
lrong ldhi nap. .
g P IGTdo— Eugi N£'4
TACH Zudn hita Mo 4 L J
|

Tdl tachometer —=-—— =

Mach danh Itra
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Hoat dong:

Dé diéu khién hé thdng danh lira hoat dong tét & moi ché d6 cua dong co, ECU nhan tin
hiéu tir cAc cam bién so sanh véi di liéu dugc 1ap trinh, tinh toan hiéu chinh dua ra céc tin
hiéu diéu khién danh lira. Luu lwgng khdng khi nap va cam bién sé vong quay cua dong co 1a
hai théng s6 xac dinh thoi diém danh lira co ban. Tin hiéu tir cac cam bién khac nhu cam bién
nhiét d6 nude 1am mat, cam bién tiéng g8, cam bién nhiét d6 khi nap... dé xac dinh thoi diém
danh Iura hiéu chinh.

Viéc diéu khién danh ltra hoan toan do ECU diéu khién bang cach giri céc tin hiéu IGT1(
IGT2, IGT3, IGT4) dén dang IC cua may theo diing thtr ty cong tac IC s& diéu khién dong
dién qua cuan so cap cua cac b bin thyc hién danh Lira cho dung véi hoat dong cua dong co.

Trén hé thong danh lira con bd tri duwong truyén tin hiéu phan hoi IGF, nho ¢ tin hiéu
phan héi ECU c6 thé xac dinh dugc hu hong caa hé théng danh lra. Néu hé thong danh lira
hu hong ECU diéu khién cat nhién liéu tranh ton that nhién liéu va dam bao van dé 6 nhiém
moi truong.

Céc thdng s6 ky thuat caa hé théng va vi tri cac cum 1G Bobine (nhin tir giac dién):

=
= =T al | ]
234 {nEEa| [T
GRICDIG -) e v o))
+B (+) GND() IGT2 A —
IGT3 1.01to 1.1 mm
IGT4
Cuc Piéu kién Gia tri
1(+B) — 4(GND) Cong tac may ON 9-14V
Khe ho bugi 1.0-1.1 mm

Tin hi¢u IGT va IGF:
Tin hi¢u IGT:

ECU sé& cho ra tin hiéu diéu khién thoi diém danh lira IGT can ct vao su tiép nhan tin
hiéu tir cac cam bién. Tin hiéu IGT do ECU phat ra trudc diém chét trén (TDC) ¢ qua trinh
nén, né dang xung vudng. Trong mot chu Ky 1am viéc cua dong co ECU cung cap 4 tin hiéu
IGT, mdi xung cach nhau mot goc do la 180° tinh theo goc quay truc khuyu. Hay noi cach
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khac, s6 xung cua tin hiéu IGT do ECU cung cap bang véi s6 xy lanh cia dong co, xung nay
cach xung kia tinh theo goc quay truc khuyu trong mét chu ky 1a 720 /i (Véi i 1a sb xy lanh
cua dong co).

Tin hiéu IGT s& duogc cung cap dén bo déanh lia (Igniter) va Igniter s& diéu khién dong
dién di qua cudn so cap. Khi xung tin hiéu IGT mat thi dong dién di qua cudn so cap bi ngat,
lam cam &ng trong cudn thi cip mot sire dién dong c6 dién ap cao, dién ap nay sé duoc cung

cap dén bugi d3 dinh trudc.

TDC TDC TDC
Banh Ifa
ad ™\
/ \
| I
1GT \ _ I
P - ~ e g
180° (4 XY LANH)
Panh Iba
.a‘ 4
j‘_‘f L
=-= T
1

TDC

—_———-——

/‘[7— -
IGT ' pa
géc danh Iifa sém I_T.

Théi di€m danh IGa ban diu

in hiéu IGT va thoi diém danh lira sém
Tin hiéu IGF
IC danh Itra guri tin hiéu IGF t6i ECU nho @6 ma ECU biét dugc viéc danh Iua co thuc

su dién ra hay khong dé diéu khién danh lira.
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Tin hiéu IGF duoc tao ra phu thudc vao sy dong, ngat cua transistor céng suét trong 1C
danh Itra.

]
ST

OFF

Dang
sdcdp

O
I'GF
OFF

Quan hé tin hiéu IGF va ham tin hiéu IGT, dong so cap
Quy trinh kiém tra:
Buéc 1: Kiém tra cuén ddanh lira va thir danh lira

- Kiém tra cac ma DTC. 7
Chay: Néu c6 md DTC phat ra, hdy thuc hién chan doan theo quy trinh cho ma DTC do6.

- Kiém tra cé danh lira khong.
+ Théo nap day nap quy lat.
Thao 4 cudn danh lira.
Dung dau khau 16 mm, théo 4 bugi.
Lap bugi vao cudn day danh ltra va ndi giac cudn danh lira.
Ngit 4 giac ni caa voi phun.
Tiép mét cho bugi.
Kiém tra rang cd tia ltra xuat hién khi dong co dang quay khoi dong.
Néu khong c6 tia lra xuat hién, hay kiém tra rang giac ndi phia day dién cua
cudn danh lira c6 IC danh lira da dugc cam chac chan.

+ + + + + + +

Két qua:
Két qua bi dén
Khoéng tot Lap chac chan
Tot Di dén budc tiép theo

+ Tién hanh thir danh lira cho mdi cudn danh lua.
+ Thay the cudn danh Iira bang chiéc con tot.
+ Tiéen hanh thir danh Iira mot lan nia.
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Két qua:

Két qua bi dén
Tot Thay thé cudn danh lira c6 I1C danh lira
Khong tot | Pi dén budc tiép theo

- Kiém tra bugi.

Két qua bi dén
Khong tbt Thay thé bugi

Tot Di dén budc tiép theo

- Kiém tra sw cdp nguén dén cugn danh liva cé IC danh liva.
+ Bat khoa dién ON (IG).

+ Kiém tra rang c6 dién ap ac quy tai cuc (+) caa cuon danh lira.

Két qua bi dén
o Kiém tra day dién giita khoa dién va cuon day danh lua co
Khong tot
IC danh lira.
Tot Di dén budc tiép theo

- Kiém tra cam bién vi tri truc cam.

Do dién tro theo cac gid tri trong bang

dudi. Néu khong ding thi thay cam

bién vi tri truc cam, néu dung thi di

dén budc tiép theo.

Noi dung | Piéu | biéu kién

cu do kign tiéu chuan A115147E01
1-2 Lanh | 1630-2740Q T
1-2 N6ng | 2065-32250
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Kiém tra cam bién vj tri truc khuyu.

dén budc tiép theo.

Do dién tro theo cac gia tri cho trong
bang. néu khong dung thi thay thé cam

bién vi tri tryc khuyu, néu dung thi di

N6i dung | Biéu | Diéu kién tiéu
cu do kién | chuan

1-2 Lanh | 985-1600Q
1-2 Nong | 1265-1890Q

Khai niém néng lanh la nhiét do cua
cac cuon day. Lanh c6 nghia la khoang
-10 dén 50° C14-122° F, néng la
khoang 50 dén 100°C (122° F-284° F)

- Kiém tra mgch tin hi¢u IGT va IGF

Két qua Pi dén
Khéng tot Kiém tra ECM
Tot Sira day dién giita cuon danh lra va ECM

+ Lap 4 giac voi phun.

+ Dung dau khau 16 mm, lip 4 bugi.

+ Lap 4 cudn danh lira

+ Lap nap day nip quy lat.

Budc 2: Kiém tra bugi
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Dung 6m ké do dién tré cach dién. Dién

trg tiéu chuan 1a 10MQ tré 1én.

- Néu két qua khong nhu tiéu chuan, hay lam sach bugi bang méy 1am sach va do lai dién
trg 1an nira. , 7 q

- Neéu khdng c6 6m ke, hdy thyuc hién phép kiém tra don gian nhu sau (kiém tra xen ké cac
bugi khéc):

|
[
AR

+ Tiang ga nhanh dé dat téc d6 dong co 4,000 vong/phut trong 5 1an.
+ Thao bugi.
+ Kiém tra bang cach quan sat bugi.

Két qua:
Néu dién cuc khd Bugi hoat dong diung chirc nang
Néu dién cuc bj wot Dén budc tiép theo

Kiém tra hu hong & phan ren va phan cach dién cua bugi. Néu c6 hu hong, hay thay thé bugi.
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Bugi khuyén dung

Nha san xuit San pham
DENSO K16R-U
NGK BKR5EYA

+Kiém tra khe h¢ dién cuc

Loai bugi Khe ho tiéu chuan

Bugi cii 1.1 mm (0.043 inch)

0.7 dén 0.8 mm

Khe hé dién
Bugi moi (0.028 dén 0.032 cuc
inch) P

+ Lam sach céac bugi.

+ Néu dién cuc bi b4m muoi cacbon uét, hdy 1am sach bugi bang may 1am sach sau d6 1am
khd no.

+ Ap suat khi:588 kPa (6 kgf/cm?, 85 psi)

+ Thoi gian:20 gidy tré xuéng

Goi y: Chi ding may 1am sach bugi khi dién cuc da sach dau. Néu dién cuc c6 bam dau, thi

dung xang dé 1am sach dau trudc khi ding may lam sach.
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Cam bién vi tri truc cam

Hinh dang cia cdm bién vi tri truc cam

Vi tri ciia cam bién vi tri truc cam

B4 tri cam bién vi tri truc cam trén dong co

So' do mach dién:

(>
()

Cam bién vi tri truc cam

Eang clia cam bién

Cam bign v tri truc cam

Cam bién vi trf truc khugu

Mach cam bién vi tri truc cam
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MO td cam bién vj tri truc cam:
Cdu tao cdm bién vj tri truc cam:

V& c4u tao thi cam bién vi tri truc cam giéng nhu cam bién vi tri truc khuyu, né ciing gdbm
mét rd to va mot cudn nhan tin hiéu. Nhung n6 duoc lap & dau truc cam, rd to cua cam bién
nay chi co 3 rang.

Hoat dong

Khi truc cam quay 1am rd to quay va cdc ring ciia cam bién s& quét qua cudn day nhan
tin hiéu, tr théng qua cudn day bién thién tao ra sirc dién dong dang xung hinh sin g vé
ECU, ECU nhan tin hiéu nay dé xac dinh thoi diém dénh lira va ca thoi diém phun twong Gng

v6i diém chét trén cudi ky nén cua timg xy lanh theo dung thir ty 1am viéc cia dong co.

Fang cha cam bién

T2 A
~— -
AN, ﬂ'\f ),
o — l-i-l -
180 CA" IR0 CA 30 CA

Zam bién vi tri truc cam

B& tri cam bién vi tri truc cam trén dong co va tin hiéu G

Gid tri dién tré cugn tin higu cia cam bién tin hiéu G

pién tré (Q - & 20°C) 0,95 dén 1,25
Khe hé tir (mm) 0,2 dén 0,4
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Quy trinh kiém tra:

Buwéc 1: Kiém tra cam bién vi tri truc cam (Dién tré)

Bo phan khéng néi vdi day dién:
(Cam bién vi tri truc cam)

+ Ngat giac caa cam bién vi tri truc cam.
+ Do dién tro theo cac gid tri trong bang dudi day.

Pién tré tiéu chuan:

Noi dung cu do | Piéu kién Pieu kién tiéu chuan
1-2 Lanh 1630 dén 2740 Q
1-2 Nong 2065 dén 3225 Q

Goiy:
Thuat ngir "Lanh" va "Nong" dugc xem la nhiét @6 cua cac cuon day.
+ "Lanh" ¢ nghia 1a khoang -10° dén 50°C (14°F to 122°F).

+ "Néng" c6 nghia 1a khoang 50° dén 100°C (122°F dén 212°F).

Két qua:

Piing tiéu chuin Pén budc 2

Khong ding tiéu chuan | Thay thé cam bién vi tri truc cam
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Buwéc 2: Kiém tra ddy dién va gidc néi (Cam bién v tri truc cam-ECM)

Nhin phia trudc gidc néi day dién:
(dén Cam bién vi tri truc cam)

Nhin phia trudc gidc néi day dién:
(dén Cam bién vi tri truc cam)

) =]

C3

- : d
= &N H = |

+ Ngat giac caa cam bién vi tri truc cam.
+ Ngat giac noi ECM.
+ Do dién tro theo cac gid tri trong bang dudi day.

Pién tré tiéu chuan (Kiém tra hé mach):

N6i Dung Cu Po bieu kién bieu Kién Tiéu Chuan
C18-1 (G2+) - C23-99 (G2+) | Moi diéu kién Dudi 1 Q
C18-2 (NE-) - C23-121 (NE-) | Moi diéu kién Duéi 1 Q

Pién tré tiéu chuan (Kiém tra ngan mach):

No6i Dung Cu Po bieu kién | Piéu Kién Tiéu Chuan
C18-1(G2+) hay C23-99 (G2+) - Mat than xe | Moi diéu kién 10 kQ tro 1én
C18-2(NE-) hay C23-121 (NE-) - Mét than xe | Moi didu kién 10 kQ tr6 [én
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Két qua:

Diing tiéu chuin

DPén budc 3

Khéng ding tiéu chuan

Stra hoic thay day dién va giic noi

Buwéc 3: Kiém tra lap rap cam bién

+ Kiém tra trang thai lap cam bién vj tri
truc cam.

T6T:Cam bién lip dung.

NG: Cam bién lip khong dang.
Két qua:

T6T Dén budc 3

NG Bat chat lai cam bién
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Buwéc 4: Kiém tra thoi diém phoi khi

+ Thao nap day nap quylat.

+ Quay puly truc khuyu, va giéng thang
ranh ctia n6 véi dau cam O trén nap xich
cam.

+ Kiém tra rang cac dau phoi khi trén dia
xich phéi khi truc cam va banh riang phdi
Khi truc cam hudng Ién trén nhu trong hinh
vé. Néu chua duogc, hdy quay puli truc
khuyu mot vong (360 d6) va giong thang
cac dau noi trén.

TOT: Cac dau phdi khi trén cac banh ring
phdi khi truc cam duoc giong thang nhu

trong hinh vé.
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NG: Cac dau phéi khi trén cac banh ring
phdi khi truc cam dugc khdng giong thang
nhu trong hinh vé.

+ Lap lai nap quy lat.

Két qua:

Tét

Kiém tra truc cam

Khéng tot

Diéu chinh thoi diém phoi khi

Buéc 5: Kiém tra truc cam

+ Kiém tra ring cta truc cam.

Tét: Ring truc cam khong cé bat ky vét nirt hay bién dang.

Tot

Thay thé cam bién vi tri tryc cam

Khéng tét

Thay thé truc cam

Bwéc 6: Thay thé cam bién vi tri truc cam.

Buwéc 7: Kiém tra xem ma DTC c6 xudt hién lgi khong.

+ Noi may chan doan vao DLC3. q
+ Bat khoa dién dén vi tri ON va bat may chan doan ON.
+ Xba cac md DTC Khoi dong dong co.
+ Chon cac muc sau: POWERTRAIN / ENGINE AND ECT / DTC.
+ Poccac ma DTC.
Két qua:
Két qua bi dén
Khéng phat ra Két thac

P0340

Thay thé¢ ECM

99




1.

TAI LIEU THAM KHAO
PGS-TS. P Vin Diing (2000) “Trang bi dién va dién tix trén 6 t6 hién dai” Pai hoc Su

Pham K¥ Thuat Tp.H6 Chi Minh.

2.

Ths. Huynh Phuéce Son, Pang Vil Minh Piang “Thiét ké ché tao mé hinh giang day ho

thdng dién tir diéu khién hop sé tu dong”. Khoa co khi dong luc, Pai hoc Su Pham Ky Thuat
Tp.Hb Chi Minh.

3.

© o0 N o g A~

BOSCH. Automotive Electrical and Electronic Systems, Germany. 1998.

Fesenko M. Do Van Dung. Automobile electrical equipment MAMI, Moscow, 2003.
BOSCH. Automotive Electrical and Electronic Systems, Germany. 1998.

Denton T. Automotive Electrical and Electronic Systems, UK. 2000.

Toyota service Training, 2002.

Mazda Manual Repair

https://tusach.thuvienkhoahoc.com/wiki/Day_hoc_nghién_ciu_tinh_huéng

100


https://tusach.thuvienkhoahoc.com/wiki/D%E1%BA%A1y_h%E1%BB%8Dc_nghi%C3%AAn_c%E1%BB%A9u_t%C3%ACnh_hu%E1%BB%91ng

	LỜI NÓI ĐẦU
	BẢNG KÝ HIỆU CÁC CHỮ VIẾT TẮT
	DANH MỤC HÌNH ẢNH
	DANH MỤC BẢNG
	1. MỤC ĐÍCH VÀ Ý TƯỞNG THIẾT KẾ
	1.1 Mục đích thiết kế
	1.3  Tính sáng tạo

	2. PHẠM VI ỨNG DỤNG
	2.1 Dùng cho khoa Động lực

	3. CẤU TẠO VÀ THÔNG SỐ KỸ THUẬT
	3.1. Cấu tạo
	4. HƯỚNG DẪN SỬ DỤNG, KHAI THÁC, BẢO DƯỠNG VÀ SỬA CHỮA
	4.1 Hướng dẫn sử dụng
	5. GIÁ THÀNH SẢN PHẨM
	6. HỆ THỐNG BÀI TẬP THỰC TẬP ĐỘNG CƠ XĂNG TRÊN MÔ HÌNH
	Bài thực tập số 1.
	Word Bookmarks
	OLE_LINK40
	OLE_LINK41


