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PAI HOC PA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PAI HQC BACH KHOA Poc lap - Tu do - Hanh phiic
KHOA CO KHi GIAO THONG

NHAN XET PO AN TOT NGHIEP

I. Thong tin chung:

1. Ho va tén sinh vién: Pham Hung Phuong

2. Lop: 18C4CLC MSSV: 103180169

3. Tén dé tai: “Khai thac ky thuit hé théng dién than xe trén & t6 Mazda CX-5”
4. Ngudi huéng dan: Pham Quéc Thai Ham vi/ hoc vi: PGS.TS.

I1. Nhén xét d6 an tot nghiép:

1. Vé tinh cap thiét, sang tao va (ng dung cta do an: (diém danh gia ti da 1a 2d)

IV.Danh gia:
— Piém danh gia: /10
— Pé nghi: Puoc bao vé do an/ B6 sung thém dé bao vé/ Khong dugc bao vé

Pa Nang, ngay thdang ndm 2023
Ngwoi hwéng dan



PAI HOC PA NANG
TRUONG PAI HQC BACH KHOA
KHOA CO KHi GIAO THONG

NHAN XET PHAN BIEN PO AN TOT NGHIEP

I. Thong tin chung:
1. Ho va tén sinh vién: Pham Hung Phuong

2. L6ép: 18CACLC

MSSV: 103180169

CONG HOA XA HOI CHU NGHIA VIET NAM
boc 1ap - Tu do - Hanh phtic

3. Tén dé tai: “Khai thac ky thuat hé thong dién than xe trén 6 t6 Mazda CX-5”

4. Nguoi phan bién: Hoc ham/ hoc vi:
1. Nhan xét, danh gia do an tot nghiép:
TT | Cic tiéu chi dénh gia biem| Diem| biem
toi da| true | conm lal
Sinh vién ¢6 phuwong phap nghién ciru phu hgp,
1] ... Ao 3o o lia A . . 80
giai quyét di nhiém vu do an dwoc giao
- Hiéu va van dung duoc kién thirc Toan va khoa hoc tu
la  a A A  a , 15
nhién trong van dé nghién ctru
- Hiéu va van dung duogc kién thic co s va chuyén
1b N o3 o 25
nganh trong van dé nghién ctru
- C6 k¥ nang van dung thanh thao cac phan mém mo
1c ; , , A ax A 10
phong, tinh toan trong van dé nghién ctru
- C6 k¥ nang doc, hiéu tai liéu bang tiéng nudc ngoai
1d Ja A A A ) 10
ung dung trong van d¢ nghién cuu
1le | - C6 k¥ nang lam viéc nhom, k¥ ning giai quyét van dé | 10
- De¢ tai c6 gia tri khoa hoc, cong nghé; co thé tng dung
1f x 10
thuec tien:
2 | K§ niing viét: 20
- B6 cyc hop 1y, 1ap luan rd rang, chat chg, 1oi van stc
2a . 15
tich
ob | Thuyét minh d6 an khong c6 18i chinh ta, in 4n, dinh 5
dang
3 | Tong diém danh gia: theo thang 100
Quy vé thang 10 (lay @én 1 so 1¢)




— CAc t6n tai, thiéu sot can b sung, chinh sta:

— Pé nghi: Puoc bao vé dd an/ Bo sung thém dé bao vé/ Khong duoc bao vé

Pa Nang, ngay thangniam 2023
Ngwoi phan bién



CAU HOI PHAN BIEN PO AN TOT NGHIEP

I. Thong tin chung:

1. Ho vatén sinh vién: Pham Hung Phuong

2. Lop: 18C4ACLC ) MSSV: 103180169

3. Tén de tai: “Khai thac ky thuat hé thong dién than xe trén 6 to Mazda CX-5”
4. Nguoi phan bién: Hoc ham/ hoc vi:

I1.Cac cau héi dé nghi sinh vién tra loi
e

2 e e

Pa Nang, ngay thangndam 2023
Nguwoi phan bién



PAI HOC PA NANG
TRUONG PAI HQC BACH KHOA
KHOA CO KHi GIAO THONG

PHIEU CHAM PO AN TOT NGHIEP

I. Thong tin chung:

1. Ho tén sinh vién: Pham Hung Phuong

2. Tén dé tai: Khai thac ky thuat hé théng dién than xe trén 6 t6 Mazda CX-5

I1. Nhén xét, danh gia do 4n tot nghiép:

CONG HOA XA HOI CHU NGHIA VIET NAM
boc 1ap - Tu do - Hanh phtic

Léop: 18C4CLC

o piém | Piém | Piém
TT | Céc tiéu chi danh gia .. . )
toida| tru |con lal
L Sinh vién c6 phwong phap nghién ciu phu hgp, giai 80
quyét di nhiém vu dd an dwoc giao
1a | - Hiéu va van Qung duoc kién thire Toan va khoa hoc tu 15
nhién trong van dé€ nghién clru
1p | - Hiéu va van dung duoc kién thirc co s¢ va chuyén nganh | ¢
trong van dé nghién cuu
1¢ | - COkynang van dung thanh thao cac phan mém mé phong, | 1
tinh todn trong van dé nghién ctru
1d | - €O k¥ néng doc, hi€u tai liéu bang tiéng nudc ngoai tng | 1
dung trong van d¢ nghién cuu
le | - C6 k¥ nang lam viéc nhom, k¥ ning giai quyét van dé 10
1f | - Dé tai co gia tri khoa hoc, cong nghé; co thé tng dung 10
thuc tién:
2 | K¥ niing viét: 20
2a | - B6 cuc hop 1y, 1ap luan 6 rang, chit ché, 1oi van sac tich | 15
2b | - Thuyét minh d6 4n khong c6 16i chinh ta, in an, dinh dang | 5
3 | Tong diém danh gia: theo thang 100
Quy vé thang 10 (lay dén 1 so 1¢)
— Y KN KNACT ...,

Pa Nang, ngay thang nam 2023
Ho tén & chir ky nguwdi cham




TOM TAT

Tén dé tai: Khai thac ky thuat hé thong dién than xe trén 6 t6 Mazda CX-5 2021
Sinh vién thyuc hién: Pham Hung Phuong

S6 thé SV: 103180169 Lop: 18C4ACLC

Chuong 1: Téng quan vé xe Mazda CX-5

Chuong 2: Khai thac hé thdng dién than xe Mazda CX-5

Chuong 3: Tinh toan va kiém tra cong suit may phat va day dan trong hé thong dién
Chuong 4: Kiém tra, bao dudng va cach khac phuc

Qua qué trinh tim hiéu va nghién citu, nam bat duoc tong quan kién thic vé hé thdng
dién than xe trén xe Mazda CX-5. Nang cao va trao doi duoc k¥ nang phan tich va doc
so d6 mach, cau tao ciing nhu két cau cua céc chi tiét trén xe. Tich lity thém kinh nghiém
chuan doan cac 16i hu hong va cac huéng khac phuc.



DAl HOC DA NANG CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HOC BACH KHOA  Pic lap - Tw do - Hanh phiic
KHOA CO KHI GIAO THONG

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: Pham Hung Phuong S6 thé SV: 103180169
Lop: 18C4CLC Khoa:Co khi giao thong Nganh: Co khi dong luc
1. Tén dé tai do an:
“Khai thac ky thuat hé thong dién than xe trén 6 t6 Mazda CX-5”
2. Pé tai thugc dién: O C6 ky két théa thudn so hizu tri tué doi véi két qua thyc hién
3. Cdc s6 liéu va dir liéu ban dau:

4. Néi dung cdc phan thuyét minh va tinh todn:

TT Danh sach chwong Noi dung
1 Chuong 1 Gidi thiéu tong quan
2 Chuong 2 Khai thac hé thong dién than xe Mazda CX-5
Tinh toan kiém tra cong suat may phat va day dan
3 Chuong 3 g o
trong hé thong dién trén xe
4 Chuong 4 Kiém tra, bao dudng va cach khac phuc

5. Cdc ban vé, dé thi:

u
STT Tén ban vé Q y SL
cach
1 | Ban vé kich thudc tong thé xe A3 01

So d6 hé thong lién két gitta PCM va cac hé théng
diéu khién dong co

So dd mach dién diéu khién hé théng cung cap
dién




4 | Ban vé& cAu tao may phat dién 01

5 | So d6 mach dién hé théng dén pha cos A3 02

6 | So d6 mach dién hé théng dén swong mu A3 01

So d6 mach dién hé thong diéu khién dén xi nhan
va dén khan cap

So d6 cau tao coi va mach dién diéu khién hé

8 , , A3 01
thong coi

9 | So dd mach dién hé thdng diéu khién phanh ABS A3 01

10 | So d6 mach dién hé thong diéu khién diéu hoa A3 02

11 | So d6 mach dién hé thong diéu khién guong A3 02

Tong 15

7. Ho tén nguoi huéng dan: PGS.TS. Pham Quéc Théi
8. Ngay giao nhiém vu do dan:
9. Ngay hoan thanh dé an.

Pa Nang, ngay thdang nam 2023
Truwéng Bo mon Nguwoi hwéng dan



LOI NOI PAU

Trong nhitng nim gan day, nhu cau xa hoi phat trién, moi hoat dong trong doi
Ngay nay khi ma khoa hoc k¥ thuat dang phat trién tirng ngay thi nhirng tng dung cong
nghé tién tién trén 6 t6 ngay cang nhiéu. Trong d6 khong thé thiéu nhitng thiét bi dé tinh
tién nghi trén xe, nhu cau str dung xe hoi ngay cang khit khe hon, con ngudi ngay cang
quan tam dén nhirng chiéc xe duoc trang bi cac hé théng hién dai, ma trén d6 khong thé
thiéu duoc cac thiét bi dién, dién ti.

Phan 16n cac hé thong trén xe 6 t6 duge diéu khién tu dong dién dé giup don gian
cong viéc, giam thoi gian va sic lyc nén sd luong cong viée dé stra chita mot chiéc xe
hién dai lién quan rat nhiéu vé hé théng. Mat khac, thi trudng 6 té Viét Nam 1a mot thi
truedng tiém nang. Trong d6, Mazda 13 mét trong nhitng hing xe rat dugc ua chudng
tai thi truong Viét Nam, co thé goi 1a mot hang xe quéc dan, bai nhitng thiét ké dep
mat, va kha nang van hanh tuyét voi. Tir vin dé d6, v6i nhitng kién thire da hoc va su
huéng dan cua gido vién hudng dan, em quyét dinh thyc hién dé tai: “KHAI THAC KY
THUAT HE THONG DPIEN THAN XE TREN O TO MAZDA CX-5 2021”.

Trong thoi gian thuc hién dé tai, do kién thic con han ché nén qua trinh thuc hién
khoéng thé trach khoi nhitng thiéu s6t. Em rat mong duoc su gitp d& va y kién dong gop
ctia quy thiy cung tat ca cac ban dé d¢é tai duoc hoan thién hon.

Cubi cing, em xin chan thianh cam on thady PGS.TS. Pham Qudc Thai da tan tinh
dao tao va giup d& em rat nhiéu trong qué trinh thyc hién. Cam on cac thay trong bo

mon va Khoa Co Khi Giao Thong, ciing cic ban di gitip em hoan thanh d6 an nay.

Da Néng, ngdy thing nim 2023
Sinh vién thyuc hién

Pham Hung Phuong



CAM DOAN

Téi xin cam doan rang, sb liéu va noi dung trong dd 4n nay 1a trung thyc.

Moi sy gitip & cho viéc thuc hién dd 4n nay di duoc cam on va trong d6 an st
dung mot sé nhan xét, danh gia ciing nhu sb liéu cua tac gia khéac, co quan té chirc khac
déu c6 trich din va chu thich ngudn géc.

Néu phat hién c6 bat ky su gian 1an nao t6i xin hoan toan chiu trach nhiém vé noi

dung d6 &n cia minh.

Sinh vién thuc hién

Pham Hung Phuong



MUC LUC

TOM TAT

NHIEM VU PO AN

01 §.00) 15 57N U TR i
(07N 5 210 7N\ TR i
IMIUGC LUC ..ttt nre s ii
MUC LUC HINH ANH.......ooovoiiiciieeeese e eeteees e ses s assassse s v
MUC LUC BANG BIEU........oooiiiieieeeceseseeeeeteeeeee s ses st sesses s, Vii
Y L6 >N 6 RN 1
CHUONG 1: TONG QUAN VE XE MAZDA CX-5 .....oovvrriirirrirssensresieneneon, 2
1.1. Gi6i thiéu tong quan vé xe Mazda CX-5.........ccocvvvrvrereerereeesnssesessenseesenean, 2
1.1.1. Thé hé thi nhat: Mazda CX 52013 — 2016 .....ccoveevvveeveeereieeeeeeeseseeessesieneae 2
1.1.2. Thé hé thir hai: Mazda CX 5 2017 — 2022 ..... Error! Bookmark not defined.
1.1.3. Ngoai that Xe MAZDA CX-5 2021.......cc.covvereirereeeirsrirsseesesseseseesesesssseneenan 4
1.2. CAC thOng 50 KT thUAt.........c..oviveevieeeeeeeeeeeeee e 5
1.3. CAC h@ thONG tI8N X€.....c..ovveeveeeceeeeeeeee sttt 5
1.3.1. HE thANG KNGT ONG ..ot 5
1.3.2. HE thONg NIIEN TIBU ..ottt 8
1.3.3. HE thOng 4NN TUa........c.oveeveeeeeeceeeeeeeeeeeee st 9
1.3.4. Hé thdng dicu KNIEn dONE CO...vvvviieieeeieeeeeeeeeeet e 11
1.3.5. HE thONE LA MAL ...voveeeieceeeeeeeeeeeeee et 12
1.3.6. HE thONE DOT trOM.......ceveieeceeeeeeeeeeeee ettt 13
CHUONG 2. KHAI THAC HE THONG PIEN THAN XE MAZDA CX-5 .... 14
2.1. Tong quan vé di¢n than xe Mazda CX-5.........cccoevvererererircreeeersseesee e 14
2.2. Tong quan vé mang giao tiép da chiéu CAN trén xe Mazda CX-5 2021.... 15
2.2.1. GIGT tIBU ...ttt 15
2.2.2 Co ché va phuong thiiC gia tiéP.........co.vveveereereereseesesieeeees e 17
2.2.3 Céu triic k§ thUat mang truyen Gan.........c..co.eveveeeeeevevesieseeeeeeessesssss s 17
2.2.4 Giao thirc CAN trén Mazda CX=-52021.......ccccoireeiiiee e e e 21
2.2.5 Giao thirc CAN trong diéu khién hé thong dong co SKYACTIV-G .............. 24
2.2.6 Cac uu diém ndi bat ctia mang giao tiép CAN:.....occovevvveveceeceeeee e 25
2.3. Hé thOng nguon cung cAp trén Xe............coccoovuvvieeeeeieeeeeeseesee e, 26
R N o 11 2O 27
2.3.2. MAY PhAL GHBN ..ottt sttt 29



2.4. H¢ thong chiéu sANg va tin Mi@U.........c..cc.covvvrveieeieeeeeee e 35

2.4.1. HE thONG ChiU SANE ...t 35
2.4.2. HE thONG tiN NIBU ...t 42
2.5. HE thONZ AN 0AN..........cooveereeereeeeceeeee st nenes 51
2.6. CAC hE thONE PRU ...t 57
2.6.1. Hé thong diéu hoa Khong Khi..........ccoeveeeeeeeieeeeeeeeeeeeeeee s, 57
2.6.2. HE thong nang ha KinN........c.co.ovviveieieeeeceeeeeeeeeee e 60
2.6.3. He thong rira Kinh v gat MUA .........ccevveeeeereeieeieeeeeeeee e 62
2.6.4. HE thong dicu KNIEn GUONE ........ccevveveeveeieeeieeeeeeseseses e 65
CHUONG 3. TINH TOAN KIEM TRA CONG SUAT MAY PHAT VA DAY DAN
TRONG HE THONG BIEN TREN XE........c..ccooviiviinirissiirssesesssersesessesssenesnens 67
3.1. So @6 cung cap dién va phan bo phu tai.........ocooovvvvieeeceeeeeeeese e 67
3.2. Tinh toan kiém tra cong suit may phat dién trén xe ............c..ocoevvvrrennnn. 68
3.2.1. Ché d0 tai N0at dONg AN tUC .......cvveeeereereeeseeeeeeseese et 69
3.2.2. Ché d¢ tai hoat dong Khong liEn tUC ...........ceveeveeeeveeeeeieeeeceeeseeeese s, 69
3.2.3. Tinh toan cong sudt va chon MAY Phat ........c..cc.eevevreerererrerereseesesseeeeseeseesennes 70
3.3. Gi6i thiéu tong quat vé diy din trong cic hé thong trén xe. ...................... 71
3.4. Tinh toan kiém nghiém diy din trong hé thong chiéu sang. ...................... 72
3.4.1. Tinh toan kiém nghiém day dan cho mach dién dén pha cos.........cc.euu....... 72
3.4.2. Tinh toan kiém nghiém day dan cho mach dién dén suong mu.................... 73
3.5 Tinh toan kiém nghiém day din cho mach dién cOi............cccocoovvverrrrrrennnn. 73
CHUONG 4: KIEM TRA, BAO DUONG VA CACH KHAC PHUC.............. 75
4.1. Kiém tra, bao dudng hé thong cung cap dién............cocovvvreverieirnrinnnnn, 75
4.1.1. Kiém tra mAy Phat QI8N ......c.ovveveeveevereeeseeeeeteseesee e ses et 75
4.1.2. Kiém tra dién ap may phat Gi8N..........co.eveveeerreereesereesesseeseees e 75
4.1.3. KIBM A AC QUY voveveeeerieeeeeieessseeeesiesessessesessstssessess s sne st sessessssssessenensneans 75
4.2. Kiém tra, bao dudng hé thong Khéi dOng ..........c..coco.ovvevvevvrveversenrnreninen. 76
4.2.1. Kiém tra mAy KhGi dONG. ....c.cveeeeeereeieieieeieeeeceeseesesee st 76
4.3. Kiém tra, diéu chinh hé thong chiéu sang - tin hidu................coocovevvvrenneen. 77
4.3.1. Kiém tra va dicu chinh dén pha. .........c..ccoceeurreeeeeeereeseeeeeeee e 77
4.3.2. Mot s hu hong cta hé thdng chiéu sang- tin hidU:..........ccovvveveveerinsiersnenn, 79
KKET LUAN ..ottt s st ne s 83
TAI LIEU THAM KHAO........cooioieeieeeeeeeeee et senassae s s 1



MUC LUC HINH ANH

Hinh 1.1: Hinh anh xe Mazda CX-5 2013..........cccooiiiiiiie ettt 2
Hinh 1.2: Hinh anh xe Mazda CX-5 2021........c..ccooiiiiiiiie et 4
Hinh 1.3: Cac kich thudc xe Mazda CX5 2021 .......ooovveeeiiiieeiciee et 5
Hinh 1.4: S0 d6 hé thong KNGT GONG.........c.oveieeeieeeeeeeeeeeeee e 7
Hinh 1.5: So dd CAU ta0 MAy Khoi dONG .....cvvvveereeieieieeeeeeeee et 7
Hinh 1.6: Hé thdng nhién lidu trén xe Mazda CX5.....cc.cvvvvvvieeeerseeerseessesieneeon, 8
Hinh 1.7: K&t CAu Kim Phun XANG.........eveveeeeereereeseeseeieeesieseesee s 9
Hinh 1.9: So @b duong di ciia dau boi tron trén dong co Skyactiv-G..........coveneee, 13
Hinh 2.1: Khéc biét giita giao thirc diéu khién cii (trai) va giao thirc CAN (phai) .. 15
Hinh 2.2 Cau triic 1oc tin hidu RigU qUA MANG........coeeeeeeeeeee e e e, 17
Hinh 2.3 Cau triic dit U tn NIGU .....cveiveececeeeeeeeeee et 18
Hinh 2.4 Ciu tric ctia mot doan tinh RIBU..........oeceeeeveeeeeeeeee e e e ee e 18
Hinh 2.5 Céu triic dudng truydn Mang CAN........c.o.vvveeeeeeeeeeeee s 19
Hinh 2.6 Vi du Vé truyén nhan tin hiéu dit 18U tir PCM .......cocovovvvveiieeeeeeeieeens 20
Hinh 2.7: Tac dong cua nhidu dién tir 1én dong xoan CAN-H va CAN-L............... 21
Hinh 2.10 So d6 giao tiép gitra PCM va céc hé thong diéu khién dong co.............. 24
Hinh 2.11: Tong quan hé thdng phat dieN ..........cccovevevereereeseeeseeeeesessee s 27
Hinh 2.12: CAU ta0 DINK AC QUY covuvuvveveeieeseeeeeee ettt esesnes s 28
Hinh 2.13: May phat dién xoay chiéu kich thich kiéu dién tir. .......ccocvvvrvevrrrennnns 29
Hinh 2.14: Stator (a) va so d6 dau ddy (b) ciia may phat dién xoay chiéu 3 pha..... 30
Hinh 2.15: S0 d6 nguyén 1§ Sinh G, ........ccovevevereeireieceseesesseses e 30
Hinh 2.16: So d6 nguyén 1y dong dién x0ay chicu 3 pha.........ccceevvevvrvecrsveiinene. 31
Hinh 2.17: So d6 chinh luu ciu 3 pha va dong dién phat ra trén xe Mazda CX-5... 32
Hinh 2.18: So d6 bo diéu chinh ban din trén doNg Co ...o.vveevevvevreecreeeeeeeeeree e 34
Hinh 2.19: So d6 mach dién hé théng nap trén dong co SKYACTIV Mazda CX5 34
Hinh 2.15: So d6 bé tri hé théng chiéu sang va dén canh bao Mazda CXG5............. 35
Hinh 2.20: CAU t20 bong dén haloen. ...........cc.ccueurureeeveerersieieeieeeseeseese s 37
Hinh 2.21: CAU ta0 bong dén LED .........cccoveveveuceceeeeesesesesseeses s 38

Hinh 2.22A: So d6 mach dién hé théng mach dién dén Halogen Mazda CX-5 202138

Hinh 2.22B: So d6 mach dién hé thong mach dién dén Halogen Mazda CX-5 202139
Hinh 2.23A: Co ché cong tic Halogen Ché do dén chiéu gan .........cccoceevevvvvenene. 40
Hinh 2.23B: Co ché cong tac Halogen Ché do dén chiéu Xa .........cccccvveeveererreennnee. 41

Hinh 2.24

: So'dd mach dién hé théng mach dién dén swong mu Mazda CX-5 202141



Hinh 2.25: CONE tAC AN DAO T8, ...voeeeieeeceeeeeeeeeee et en et 42

Hinh 2.26: CAu tao bo tao nhay ban daAN. ........cccoevvieeeeeeeeeeeeeeeee e, 43
Hinh 2.27: So dd mach dién hé thong mach xi nhan va bao nguy hiém trén xe Mazda
(00 {0 X RSOOSR 44
Hinh 2.28: Co ché hoat dong dén xi nhan trén xe Mazda CX-5 2021 ............ccueee. 45
Hinh 2.29: So d6 mach dién dén phanh trén xe Mazda CX-52021..........cccevvvene 46
Hinh 2.30: Co ché cong tic dén phanh trén xe Mazda CX-52021.........cccocvvvennnn, 46
Hinh 2.31: So d6 mach dién dén tin hiéu 1ui trén xe Mazda CX-5 2021 ................. a7
Hinh 2.32: So @6 mach dién dén bién sb / dén dd / dén dirng Mazda CX-5 2021 ... 48
HiNh 2.33: CAU B0 COLeuvvveererereeeeeeeeeeeeeeeeeeee et et eeeeeses et e e et es et s eees et e eeeseseseneeeeeens 49
HINK 2.34: RO NLE COT vuvviiiiiiiiiiiiiiiiiiiieiiiieistsisissssssesessssssssssssssssssssssssssssssssssssssssrsrsssrsnes 50
Hinh 2.35: So d6 mach dién coi trén xe Mazda CX-5 2021 .......cccoovvvvrvvieevnniriinennns 50
Hinh 2.36: So d6 tong quat cia mot hé théng chéng ham cing banh xe................. 51
Hinh 2.37: CAu tao (a) va nguyén 1y hoat dong cia cam bién téc do banh xe......... 52
Hinh 2.38 So dd mach dién hé thong phanh ABS trén xe Maxda CX-5 2021......... 53
Hinh 2.39: S0 d0 b6 tri thi KNi tr810 Xe.....cveveeeeeeeeeeeeeeeeee et ee e, 54
Hinh 2.40: CAU ta0 CUA CAP XOAN. w...cv.veiveeereeeeiereeeeesesssesses st essesessensesssesessenssnees 55
Hinh 2.41: So dd nguyén 1y hoat dong cta thi Khi. ......coeeveveverieeeeieeerseseeeeiae 56
Hinh 2.42: CAu tao ctia hé thong dieu oa.........ccccvveeieeeeeeeeeeeeeceee s, 58

Hinh 2.43A: So d6 mach dién hé théng diéu hoa trén xe Mazda CX-5 2021 (1) ... 59
Hinh 2.43B: So d6 mach dién hé thong diéu hoa trén xe Mazda CX-5 2021 (2) .... 59
Hinh 2.44: B4 tri cong tac diéu chinh nang ha kinh tai cira xe phia tay l4i ............. 60
Hinh 2.45A: So d6 mach dién hé thong nang ha kinh trén xe Mazda CX-5 2021 (1)61
Hinh 2.45B: So d6 mach dién hé thong nang ha kinh trén xe Mazda CX-5 2021 (2)61
Hinh 2.46: COng tAc Vi tri dUNG tr GONG......ovevieeeeeieeeeeeeeeeesee s 63
Hinh 2.47A: So dd mach dién hé thdng gat mua trén xe Mazda CX-5 2021 (1).... 64
Hinh 2.47B: So d6 mach dién hé théng gat mua trén xe Mazda CX-5 2021 (2).... 64
Hinh 2.48B: So d6 mach dién diéu khién guong chiéu hau Mazda CX-5 2021 (2) 66

Hinh 3.1: So d6 cung Cap dién tong qUAL treN X€ ..c..vvveveevererrrerreeeeeeeeseeseesessensneas 67
Hinh 3.2 : SO d0 phy tai dien tréN 0 0 ....vevvveevceeeeveeeseeeeesees et 68
Hinh 3.2. May phat PA5J18300 chon st dung trén xe Mazda CX-5 2021.............. 71
Hinh 4.1: Kiém tra sy thong mach cong tic Khoa .........ccceveveveeeeercrreesrsisseereeina. 77
Hinh 4.2: Diéu chinh Khoang cach dén pha..........ccceveveveeeceeeeeeeeeee e, 78
Hinh 4.3: Do chiéu cao tai diém trung tAm deN........c.ccevveveereerrreereeereeeceeseseesee e, 78
Hinh 4.4: Can chinh dén pha ... 79

Vi



MUC LUC BANG BIEU

Bang 1.1: Céc thong s6 Ky thuat ctia Xe Mazda CX=5 .........cccvveeeereeerreeeeseeeeneenn. 5
Bang 3.1 Muc tiéu thu dién ctia cac tai hoat dong Lién tuC ........cccoevveiveviecieiiesnns 69
Bang 3.2: Muc tiéu thu dién cua cac tai hoat dong khong lién tucC. .........cccceevenene 69

Bang 4.1: Cac dang hu hong, nguyén nhan va phuong phap khic phuc caa dén pha.79
Bang 4.2: Cac hu hong, nguyén nhan va phuong phap khéc phuc cta dén hau, dén kich
thudc va den SHONE ML .o.vviiiiiiiciiiie e be e anns 80

vii



Khai théc ky thudt hé thong dién than xe trén 6 t6 Mazda CX-5 2021

MO DAU

Ngay nay khi ma khoa hoc k¥ thuat dang phat trién tirng ngay thi nhitng tng dung
cong nghé tién tién trén 6 t6 ngdy cang duogc cai tién nhiéu. Nhu cau sir dung xe hoi
ngay cang khit khe hon, con ngudi ngay cang quan tam dén nhiing chiéc xe dugc trang
bi cac hé thong hién dai, ma trén d6 khong thé thiéu duogc cac thiét bi dién, dién tir.

Trén nhitng chiéc xe hién dai ngay nay, ngoai cac hé théng dién chiéu sang con rat
nhiéu cac hé théng dién rat hién dai phuc vu cho nhu cau giai tri tién nghi: Hé théng am
thanh, CD, Radio,...hé théng an toan trén xe: ABS, hé thong chdng trom, hé thong thi
khi an toan, hé thong kiém soat dong co,...

Céc hé thdng hién dai ndy di nang gia tri ctia 6 to6. Khong chi dirng & d6, cac k¥ su
con ¢6 nhitg wéc mo 16n hon 14 1am sao dé nhitng chiéc xe 6 to that su than thién véi
ngudi st dung, 1a mot ngudi ban dé khi ngdi trén xe ngudi dung & ¢6 cam giac that su
thoai mai, giam dén t6i thiéu cac thao tac ctia nguoi li, moi yéu té trong khi van hanh
xe s& duoc diéu chinh va van hanh dén mic hoan hao.

Véi nhitng 1y do trén, em da quyét dinh Iya chon dé tai: “Khai thac ky thuat hé
thong dién than xe trén 6 t6 Mazda CX-5” lam dé tai tot nghiép. Pé tai dugc thuc
hién dudi sy huéng dan cua thady PGS.TS Pham Quéc Thai.

< Muc dich ciia dé tai:

Khao sat dé hiéu rd hon vé két cau va nguyén 1y 1am viéc caa cac hé théng trong
hé théng dién than xe MAZDA CX-5 2021 — 2.0L.

Ap dung dé tinh toan cong suit may phat va hé théng day dan.

< Y nghia ciia dé tai:

Thay duoc tdm quan trong cua hé thong dién than xe ddi voi linh vuc 6 t6 ngay
mot phat trién hién nay. Qua trinh thyc hién D6 an giup chiing sinh vién cing ¢ lai cac
kién thuc da hoc, tao nén tang tét cho cong viéc va su nghiép sau nay,

Sinh vién thyc hién: Pham Hung Phuong Huéng dan: PGS.TS Pham Quéc Thai 1



Khai théc ky thudt hé thong dién than xe trén 6 t6 Mazda CX-5 2021

CHUONG 1: TONG QUAN VE XE MAZDA CX-5

1.1. Gi6i thiéu tong quan vé xe Mazda CX-5

Mazda CX-5 1a dong SUV ¢& trung c6 xuat xi tir Nhat dugc ra mét vao nim 2012.
Pay 1a dong xe dau tién duge hing ap dung ngdn ngit thiét ké KODO, sir dung chung
nén tang voi Mazda3 va Mazda6. Mazda CX-5 1a dong xe 6 t6 thudc phan khuc SUV
tam trung ra mat vao nam 2012, mang ngdn ngir thiét ké riéng KODO trong tiéng Nhat
c6 nghia 12 “linh hon cta sy chuyén dong”. Nho vay, dong Mazda CX5 mang cho minh
mot vé ngoai ddm chét thé thao nhung van tinh té.

Trong lich sir doi xe Mazda CX 5, sau 9 lan thay ddi xe ngay cang duoc cai thién
hon vé mat thiét ké, cong nghé va dong co. Pén nay Mazda CX 5 tai thi truong Viét
Nam dang c6 mit 2 thé hé.

Hinh 1.1: Hinh anh xe Mazda CX-5 2013
1.1.1. Thé hé thir nhit: Mazda CX 5 2013 — 2016
Thé hé dau tién ctia Mazda CX 5 dugc ra mét chinh thtc trén thé gisi vao nam
2012 va ban tai cac khu vuc nhu BDong Nam A, Uc, Béc My va Chau Au. MAu xe dau
tién duoc trang bi h¢ dong co SkyActiv gitp giam ti€u hao nang nhién li¢u va mic xa

thai cua xe hoi.

Vi 2 tiy chon dong co 1a diesel Skyactiv-D (dung tich 2.2L) va dong co Skyactiv-
G (dung tich 2L). Bén canh d6, mau Mazda CX 5 con c6 thém dong co diesel SH-VPTS
2.2L tang ap kép.

Trong phién ban ning cap Mazda CX 5 2016 bat dau c6 nhiéu cai tién hon vé mit
thiét ké ngoai that, kha ning giam tiéng 6n, hé thong giai tri duoc cai thién. Riéng mau
Touring va Grand Touring trang bi thém dén pha LED, dén suong mu va dén hau LED.

Sinh vién thyc hién: Pham Hung Phuong Huéng dan: PGS.TS Pham Quéc Thai 2
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Tai Viét Nam, mau Mazda CX 5 MD4i Vi cac mau xe trang bi dong co 2.0 lit,
trong 3 phién ban 1a Deluxe, Luxury va Premium. C4 3 phién ban déu c6 cac tién ich hd
trg ngudi dung nhu phanh tay dién tir, ché do 1ai thé thao, man hinh cam &ng 7 inch,
diéu hoa tu dong 2 ving doc lap, két néi Apple CarPlay va Android Auto, gat mua tu
dong, hé théng 1én xuéng kinh 1 cham,...

Trén phién ban Premium con duoc trang bi hé thong an toan i-Activsense voi hang
loat cic tinh nang: Hé thong dén pha LED thong minh, hé théng canh bao chéch lan
duong, hd tro gitr 1an duong, canh bao diém mu va canh bao phuong tién cat ngang.

Sinh vién thyc hién: Pham Hung Phuong Huéng dan: PGS.TS Pham Quéc Thai 3
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1.1.3. Ngogi thit xe MAZDA CX-5 2021

Mazda CX-5 2021 1a mot mau SUV hang C cao cap véi nhitng cai tién dang ké so
v6i nhitng phién ban trudc. Mazda CX-5 2021 duoc thiét ké theo triét 1y "Kodo - Soul
of Motion" ciia Mazda, vai su két hop hoan hao giira sicc manh va khéo 1éo trong tirng
duong nét. Cum dén pha LED-Projector véi tinh ning can bang goc chiéu tu dong.

Sinh vién thyc hién: Pham Hung Phuong Hudéng dan: PGS.TS Pham Qudc Thai
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Hinh 1.3: Cac kich thuéc xe Mazda CX5 2021
1.2. Cac thong sb ki thuat
Bang 1.1: Cac thong s6 ky thuat cia xe Mazda CX-5

1.3. Céc hé thong trén xe
1.3.1. Hé théng khdi dong

Hé thdng khoi dong 1a mot trong nhitng bd phan quan trong cia hé théng dién 6
t6. Bang cach diéu khién hoat dong ctia mé to dé giup kich hoat hé thong danh lira dé
bt dau qua trinh dbt chay nhién liéu trong budng dét. Khi d6 dong co s& dugc khai
dong.

e Cong dung:

Hé thong khai dong co nhiém vy cung cdp mot ngudn ning lugng tir bén ngoai,
bang cach thay ddi ning luong dién tir ic quy thanh co ning ctia may khoi dong. May
khoi dong chuyén co ning qua banh ring t6i banh da trén truc khuyu dong co, 1am quay

6 o 4
— T /
J—w L A o\
— sT1 4o
< L sn——g\

Engine Speesd
Signal
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dong co dén mot tée do tdi thiéu nao d6 dé dam bao nhién lidu dua vao dong co co thé

d6t chay dugc va sau d6 dong co c6 thé ty 1am viéc. Toc do tdi thiéu do goi 1a tde do

STT | Kiéuxe SUV 2.0L
1 | Kich thuéc tong thé D x R x C (mm) 4550 x 1840 x 1680
2 Chiéu dai co s¢ (mm) 2700
3 Ban kinh quay vong tdi thiéu (m) 5.46
4 Khoang sang gam xe (mm) 200
5 Khéi lwong khong tai (kg) 1550
6 Khéi luong toan tai (kg) 2000
7 Dung tich thung nhién li¢u (L) 56
8 Loai dong co Skyactiv-G
9 Dung tich xylanh (cc) 1998

10 | Hé théng nhién liu

Phun xang tryc tiép

11 | Cong suat toi da (Hp/rpm) 154/6000
12 | Momen xoin toi da (Nm/rpm) 200/4000
13 Hop sb 6AT+Sport mode

14 Hé thong treo trudc

boc 1ap McPherson

15 | Hé thong treo sau Lién két da diem
16 | Hé théng dan dong Cau truéc (FWD)
17 Hé thdng phanh trudc Dia thong gid
18 | Hé thdng phanh sau bia dac

19 | Hé thong tro luc 1ai

Tro luc dién

20 Thong s6 16p xe

225/55 R19

21 Duong kinh mam xe

Mam hop kim 19”

khai dong cia dong co (Nkd). P voi dong co xang toc do khai dong thuong nam trong

Sinh vién thyc hién: Pham Hung Phuong

Huéng dan: PGS.TS Pham Quéc Thai
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khoang 35+50 (v/ph). Trong khi d6, dong co Diezel can téc do khai dong 16n hon, vao
khoang 100-200 (v/ph).
Hinh 1.4: So d6 hé thong khoi dong
1- May khéi dong; 2- Cong tac tir; 3- Tin hiéu téc do dong co; 4- Cong tac khdi dong;
5- Ro le ngat ACC; 6- Ro le khéi dong; 7- Cong tdc trung tam,; 8- ECM; 9- Ac quy.

Hé théng khaoi dong bang dién voi phuong phap diéu khién gian tiép bang role
dién tir. Dé tranh kha nang khong kip tach banh rang ra khi dong co khi da no, nguoi ta
lam kiéu truyén dong bang khép ly hop mét chiéu, bao vé cho motor khoi dong khong
bi hong khi momen tir dong co truyén qua banh rang dén phan @ng cua motor,

 Céu tao may khéi dong:

<

bl =L

T

ol .

Hinh 1.5: So dd cdu tao may khoi dong

1- Aequy; 2- May khéi dong; 3- Lo xo; 4- Khép truyén dong; 5- Can gat; 6- Loi
Solenoid; 7- Cugn giir; 8- Cudn kéo, 9- Dia tiép dién; 10- Tiép diém;

11- Cau chi; 12- Role mdy khéi dong; 13- Cong tic mdy khdi dong.

e Nguyén ly hoat dong:

Khi bat cong tic may khai dong & vi tri Star (13) c6 dong dién tir (+) Acquy —
Céu chi (11) — Role (12) — Vao dong thoi cudn kéo (8) va cudn giir (7). Dong dién tir
dcquy chay qua cudn gitr vé Mass truc tiép, dong thoi ciing chay qua cudn kéo vé Mass
trong may khdi dong. Ca hai cudn cung tao tur truong manh hit 181 thép qua phia phai
ap dia tiép dién vao hai tiép diém déng mach cho dong dién chay truc tiép tir (+) dcquy
vao roto may khoi dong lam quay may khéi dong.

Cong dung caa cudn kéo 1a tao thém tr truong dt manh vao lac dau dé d.’fly banh
rang khop truyén dong cai vao vanh rang banh da, p dia tiép dién vao hai tiép diém.
Khi dia tiép dién da ap vao hai tiép diém thi dién (+) dcquy dit vao ca hai dau day cua
cudn kéo nén khong co dong dién qua cudn nay. Cudn giit Van tiép tuc tao tir truong duy
tri dia tiép dién 4p vao hai tiép diém déng mach cho may khoi dong. May khai dong

Sinh vién thyc hién: Pham Hung Phuong Huéng dan: PGS.TS Pham Quéc Thai 7
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quay, kéo truc khuyu cia dong co quay theo. Khi dong co da nd thi nguoi lai nha tay
chia khoa ra.
1.3.2. H¢ thong nhién liéu

Hé thong nhién liéu trén xe Mazda CX-5 1a hé théng phun xang truc tiép (GDI),
thue hién viéc phun nhién liéu truc tiép vao budng dét dong co, thay vi phun ¢ ngay cta
nap. Hé thdng nay han ché tinh trang cin bam trén dudng 6ng nap ngay phia trugc

xupap, gitip ting cong suat hoat dong, giam khi thai, tiét kiém nhién liéu. Hé thong phun

xdng truc tiép GDI xac dinh ché do nap dura trén ty 1é hoa khi. Bom nhién liéu dugc diéu

khién boi PCM thong qua ro le bom nhién li¢u, ro le diéu khién téc d6 bom nhién liéu
va dién tré chan luu (ndm dudi vé may loc khong khi).

Hinh 1.6: Hé thng nhién liéu trén xe Mazda CX5
1- Néip xdng; 2- Thing nhién liéu; 3- Loc nhién liéu cao dp; 4- B¢ diéu chinh dp
suat; 5- Mang loc; 6- Bom,; 7- Cum bom, 8- Bom cao dp, 9- Puong 5ng nhién liéu;
10- Van gidi han dp sudt; 11- Cam bién dp sudt nhién liéu; 12- Kim phun; 13- Huéng
dan xdng.

Cam bién ap suat nhién lidu phat hién 4p suat nhién liéu trong bo phan phdi nhién ligu
va giri tin hiéu ap suat nhién liéu dén PCM. Duya trén tin hiéu tir cam bién 4p suét nhién
liu, PCM diéu khién bom nhién liéu ap suat cao sao cho ap suat nhién liéu phi hop voi

diéu kién 14i xe.
*Nguyén Iy hoat dong hé thong phun xing truc tiép:

Sinh vién thyc hién: Pham Hung Phuong Huéng dan: PGS.TS Pham Quéc Thai 8
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Nhién liéu dugc cung cap tir bom nhién liéu ap suat cao vao bd phan phdi nhién
liéu, va kim phun nhién liéu phun nhién li¢u vao xi lanh. Nhién li¢u duwgc bom trong qua
trinh nap va duoc khuéch tan dong déu trong budng dét bai ludng khi nap.

Cam bién 4p suét nhién liéu phat hién ap suat nhién liéu trong bo phan phdi nhién
liéu va gui tin hiéu 4p suat nhién liéu dén PCM (Piéu ché xung ma). Dya trén tin hiéu
tir cam bién 4p suat nhién liéu, PCM diéu khién bom nhién liéu ap suat cao sao cho ap
suat nhién liéu phu hop véi diéu kién 1ai xe.

Nap phan tang: Ché d6 nap phan tang st dung & ché do tai vira va nho. Theo do,

nhién lidu duoc phun vao trong ky nén, tirc 1 gan voi thoi diém danh lira, dong co hoat
dong vai ty 1€ hoa khi hoi loang. Lic nay, chi ¢c6 mdt luong nhién liéu nho tap trung
ngay trudc bugi.

Nap ddng nhat: O ché d¢ tai nang, nhién lidu dugc phun trong ky nap gitip hoa khi

dat duoc sy dong nhat. Tai ddy, dong co hoat dong voéi ty & hoa khi hoi giau hodc can
bang.

Céc kim phun nhién liéu duoc kich hoat bang dién, diéu khién luong phun va thoi
diém phun theo cac diéu kién van hanh. Kim phun bao gdm mét cudn déy, 10 xo va kim
van.

Hinh 1.7: Két cau kim phun xing
1- O - ring; 2- Lo xo, 3- Kim phun; 4- Tam 16 phun; 5- Cugn Solenoid
1.3.3. H¢ thong ddinh lira
Hé thong danh lira trong dong co Skyactive G trén xe Mazda CX-5 1a loai danh
lra truc tiép (d4nh lta truc tiép don chiéc), nghia 13 mdi bugi s& duoc danh lira boi mot

Sinh vién thyc hién: Pham Hung Phuong Huéng dan: PGS.TS Pham Quéc Thai 9
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bd bin danh Itra va c6 thy ty danh Itra 1a 1-3-4-2. Bugi danh Itra dugc dung loai co sb
hiéu 1a PE011810.

Céc thanh phan chinh bao gom:

- Tin hiéu dau vao: Nhan biét tinh trang dong co va chuyén hoa thanh cac tin hiéu
dién giri vé ECM hay con goi 1 tin hiéu dau vao.

- ECM: C6 nhiém vy nhén tin hiéu tir cac cam bién tir d6 xir 1y, tinh toan va dua
ra cac tin hiéu diéu khién danh lira IGT1, IGT2, IGT3, IGT4 dén IC danh lua.

- Co cau chip hanh: gdm cudn danh lira, IC danh lra va bugi, ¢ nhiém vu tao ra
tia Itra dién ddt chay hdn hop tng véi ché do hoat dong cua dong co.

Thoi gian cap dién cua bd phan danh lta (thdi gian cap ngudn cia cudn diy danh
lira) duoc xac dinh theo dién ap pin va toc do dong co.

Qua trinh danh lira cua hé théng:

Hé thong diéu khién bao gdm cac cam bién dé xac dinh tinh trang lam viéc cua
d6ng co, ECM tinh toan thoi diém va thoi gian phun cho pht hop véi tin hiéu cac cam
bién, truyén tin hiéu danh lira dén IC danh ltra va tac dong diéu khién luong nhién liéu

phun co ban dya trén cac tin hi¢u ECM.
f 3

Sinh vién thyc hién: Pham Hung Phuong Huéng dan: PGS.TS Pham Quéc Thai 10
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IGNITION COIL FRONT VIEW
oce A
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Hinh 1.8: Hé thdng danh lua truc tiép trén dong co Skyactiv-G
1- Cuon day danh lva; 2- Bugi dién cuc iridium
Cudn ddy danh lira truc tiép tich hop cam bién lon dé kiém sodt danh lira déc lap

Céc cam bién xac dinh luu lugng khong khi nap, s6 vong quay dong co, tai dong
co, nhiét do nude 1am mat va cac tin hiéu ting tdc/giam téc. Cam bién guri tin hiéu vé
ECM, sau d6 ECM s& hiéu chinh thoi gian phun va giri tin hiéu dén cac kim phun thong
qua bo bién doi dién ap EDU, cac kim phun nhién liéu vao dudng ong nap, luong nhién
li¢u phun tuy thudc vao thoi gian tin hi¢u tir ECM.

Thoi gian danh lira duoc diéu khién boi hé thng diéu khién thoi gian danh lua
bang dién tur. thoi gian danh Itra dugce tinh toan lién tuc theo diéu kién dong co dya trén
gia tri thoi diém danh lta toi wu dugc luu gilt trong mdy tinh, dudi dang mot ban d6
ESA.

So véi diéu khién danh lira co hoc cuia cac hé thong thong thuong thi diéu khién
bang ESA c6 do chinh xac cao hon va khong can dat thoi diém danh lira

Tu cac hon hop khong khi-nhién liéu dugc chay hoan toan, giam dugc tiéu hao
nhién liéu, ting cong suat dong co, giam dugc nong do cac chat gdy 6 nhiém moi trudng.
1.3.4. H¢ thong diéu khién dpng co

ECU c6 hai chtrc ning chinh: Diéu khién thoi diém phun va diéu khién luong phun
nhién liéu. Chirc nang diéu khién thoi diém phun quyét dinh khi nao thi ting voi phun
s& phun nhién liéu vao xi lanh. Pé thyc hién diéu nay né sir dung tin hiéu danh lira so
cap tir bo chia dién hoac bién ap danh lua.

Chtic nang diéu khién lugng phun s& quyét dinh bao nhiéu lwong nhién liéu duoc
phun vao céc xi lanh.

Diéu d6 dugc xac dinh bang:

1. Tin hiéu phun co ban: Tin hiéu nay dugc xac dinh bang tin hiéu téc d6 dong co
va tin hiéu lugng khi nap.

2. Cac tin hiéu hiéu chinh lwong phun: Céc tin hiéu ndy nhan tir cac cam bién khac,

Sinh vién thyc hién: Pham Hung Phuong Huéng dan: PGS.TS Pham Quéc Thai 11
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ngoai ra con ¢6 mot mach khuéch dai cong sut dé kich hoat voi phun.

Ngoai ra trong ECU con c6 chirc nang khac nhu:

+ B chuyén dbi tin hiéu tir dién 4p thanh tin hiéu s6 (bo bién doi A/D).

+ Bo dém dung dé dém xung (tin hiéu vong quay n).

+ Bo nho trung gian.

+ Bo khuéch dai.
1.3.5. H¢ thong lam mit

Str dung hé théng 1am mat dung dich va quat dién. Dung tich 8.1L. Sir dung bom
ly tim va dan dong dai. Van hang nhiét loai sap, nhiét 46 m¢ van 80.5-83.5 C, nhiét o
mé van tbi da 95C, d6 mé van ti da 8.5mm.

Két nuée loai Colgate (Sealed) ctia nha cung cap Visteon. Nap két nudce cé ap suat
mé van 90-110Kpa.

Quat két nude thuoc loai dan dong dién cia nha cung cap Bosch, dudng kinh quat
390mm va ¢ 7 canh. Bo canh bom cai tién dugc 1am tir plastic lam giam lyc can mach

dan nudc lam mat.

Sinh vién thyc hién: Pham Hung Phuong Huéng dan: PGS.TS Pham Quéc Thai 12



Khai théc ky thudt hé thong dién than xe trén 6 t6 Mazda CX-5 2021

1.3.6. H¢ thong boi tron

Pong co str dung xich ddn dong bom dau loai loc toan dong va diéu ap mai, giam

duoc luc kéo bom dau giup t6i vu hda mach dau dé giam ton that ap luc trong hé théng.

Ngoai ra, hé thong con st dung éng phan phdi dau loai giam luc can dong chay.

Ap luc dau hé théng st dung (kPa) [rpm]: 110-175 [1,500]

Loai bom c6 thong s ap luc mé duong dau hdi (kPa) [rpm] 1a 300-430 [4,500],

loai banh rang (Trochoid).

Loai loc ¢6 thong sb ap luc mo duong dau tit (kPa) 1a 78-118, dudi day 1a so dd

duong di cua dau boi tron trong hé théng:

ELECTRIC WARIABLE
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» CAMSHAFT R
I g W
0oV le—— 4+
l A i ROCKER ARM
: HYDRALILIC VARIABLE L
: VALVE TIMING ACTUATOR # HLA
-
— [<l— ORIFICE —
+
| L FILTER
v
TO QIL PAN PISTOMN
AUTO TENSIONER (4 [ owseTvave ]
E 4
oIL oIL
FILTER [ COOLER =P MAIN BEARING
F 3 i
------ l CRANKSHAFT
ENGINE OIL
SOLENOID VALVE COMNECTING ROD
L + - . BEAHING
!_ el
| :
QIL PRESSURE :
SWITCH P LA
| v+ w : |
= OL PASSAGE [ owruwr | BALANCER
------ + OIL PASSAGE (RELIEF) Y : UNIT
—-—4 OIL PASSAGE (BYPASS) | :
OIL STRAINER Ll v W v Yy vy
OIL PAN
- IF EQUIPPED

\

% SKYACTIV-G 2.5

Hinh 1.9: So db duong di ctiia dau boi tron trén dong co Skyactiv-G

Bo6 1am mat dau dan dau dong co va chét lam mat dong co xuyén qua bén trong

va phan tan nhiét dau dong co bang cach st dung chat lam maét dong co. Do do, nhiét

d6 dau dugc duy tri dung cach dé giam su suy giam dau dong co.

Ap suit dau duoc diéu chinh theo nhiét do nudc lam mat, toc do dong co va tai cua

dong co. Ap suét dau khi dat t6i da duoc xac dinh dua  trén ap suat dau & cac-te chinh
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CHUONG 2. KHAI THAC HE THONG PIEN THAN XE MAZDA CX-5

2.1. Tong quan vé di¢n thian xe Mazda CX-5

Ngay nay, V6i sy canh tranh vé kha ning van hanh, khong thé ké ti nhitng tién
nghi ma mot phuong tién di lai mang t6i cho nguoi sir dung. Nhitng chiée xe 6 t6 dugc
trang bi cac trang thiét bi dién hién dai, cung cap su tién nghi va nhu cau giai tri cho
ngudi 1ai. Hé thong dién trén xe dwoc cung cap cho rat nhiéu phu tai dién, bao gom céc
hé théng sau:

- Hé théng cung céap dién (Charging system): Bao gom 4c quy, may phat dién, cac
bo diéu chinh dién.

- Heé thdng khai dong (Starting system): Bao gom may khai dong (dong co dién),
cac ro le didu khién va céac ro le bao vé khai dong. Ngoai ra, dbi véi dong co Diesel con
trang bi thém hé théng xong may (ham néng may).

- Hé thdng danh lira (Ignition system): Bao gom cac bd phan chinh nhu: bién ap
danh lira (B6 bin), bd chia dién, hop diéu khién danh lira, bugi va cac day cao ap.

- Hé thdng chiéu sang va tin hiéu (lighting and signal system): Gom céc dén chiéu
sang, dén tin hi¢u, coi, cac cong tac va céc role.

- Hé thdng do dac va kiém tra (Gauging system): Bao gém cac dong ho trén bang
Tableau (ddng ho téc do dong co, dong hd tde do xe, ddng hd do nhién lidu, ddng hd do
nhiét d6 nude lam mat) va cac dén bao hiéu.

- Hé thong diéu khién dong co (Engine control system): Gom hé théng diéu khién
phun nhién liéu (EFI), diéu khién danh lira. ..

- Heé théng diéu khién 6t6 (Vehicle control system): Gom hé thong diéu khién
phanh chéng ham cting (ABS), hé thong 14i, hé théng treo, hé thong truyén luc, hé théng
g6i dém.

- Hé thong diéu hoa nhiét @6 (Air conditioning system): Bao géom may nén, gian
néng, gian lanh, loc ga, van tiét luu va cac thiét bi diéu khién hd trg khac.

- Hé thdong cac thiét bi phy: Bao gom quat gi6, hé théng gat nude lau kinh, nang ha kinh,
dong mo cira xe, radio, tivi, hé thdng chdng trom, hé thong nang ha ghé. ..

- Nguén dién trén 6t6: La ngudn dién mét chiéu dugc cung cap boi ac quy néu
dong co chua lam viéc (hoic 1am viéc & s6 vong quay nho), hoac cia may phat néu dong
co lam viéc & s vong quay trung binh va 1én. Dé tiét kiém day dan, thuan tién khi lap
dit stra chira, trén da s6 cac xe ngudi ta st dung than suon xe lam day dan chung. Vi
vay, diu 4m ctia ngudn dién duoc ndi tryc tiép ra than xe.

- Céc bo phan tiéu thu dién (phu tai dién): Trong cac bd phan ti€u thu dién thi may
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khoi dong 13 bo phan tiéu thu dién 16n nhat (dong dién cung cip bai ac quy khi khoi
dong co thé 1én dén 400600 (A) dbi véi dong co xang, hodc 2000 (A) dbi voi dong co
diesel). Phu tai dién duogc chia lam cac loai co ban sau:

+ Phu tai 1am viéc lién tuc: Gom hé thong danh lira, bom nhién liéu, kim phun
nhién liéu...

+ Phu tai lam viéc khong lién tuc: Gom céc dén pha, dén ct, dén kich thudc. ..

+ Phu tai lam viéc trong khoang thoi gian ngian: Gom cac dén bao ré&, dén phanh,
mo to gat nude lau kinh, coi, may khoi dong, hé thong xong may...

- Mang ludi dién: La khau trung gian ndi gitra phu tai va ngudn dién, bao gom: Cac day
dan, cac bd chuyén mach, cong tic, cac thiét bj bao vé va phan phdi khac nhau.

Cung voi su phat trién vuot bac cua ki thuat dién tr va diéu khién ty dong, cac
trang thiét bi dién, dién tir trén cac 6t6 hién nay khong ton tai dudi cac bo phan, cac cum
tuong ddi doc 1ap vé chirc ning nhu trude ma duoc két hop lai thanh cac vi mach tich
hop, duoc xir Iy va diéu khién théng nhat bai mot bo xu 1y trung tim, 1am viée theo cac

chuong trinh da duoc lap trinh san.

2.2. Tong quan vé mang giao tiép da chiéu CAN trén xe Mazda CX-5 2021
2.2.1. Gidi thiéu

Mang Controller Area Network (CAN). Mang giao tiép CAN trén 6 to 1a mot mang
chuan giao thiic ciia 6 to cho phép cac module khac nhau ciia 6 to “ndi chuyén” vai cac
ECU trén 6 t6. N6 1a mot nhom cac dudng day dién dan tin hiéu véi tée do rat cao cho
phép truyén tai cac dir liéu va cac 1énh ma xe hiéu chinh dugc nén qua lai tir cac module
khac nhau qua mot duong lién lac duy nhat.

Hé thong mang CAN giéng nhu cac hé thong diéu khién dién tir ciia hé thong nhu:
Hé théng dong co ECU, hé théng ABS, hé théng kiém soat bam duong, hé thong kiém
soat hoat dong tay 1ai, hé thong treo dién tir, hé thong can bang dién tir, cac module diéu
khién anh sang... va hang trim hé thong diéu khién dién tir khéc... tat ca déu duoc két
ndi bang dién tur.

CONVENTIONAL
SYSTEM CAN SYSTEM
’5111 m%l ]
7§ f1

MODULE |:> MODULE

T ] Oy = T == =53]
- - \m ad
MODULE MODULE :8: 1 MODULE ’ MODULE :g:

5 o

o—
-
L

L

TWISTED PAIR

Hinh 2.1: Khéc biét giita giao thirc diéu khién cii (trai) va giao thirc CAN (phai)

Sinh vién thyc hién: Pham Hung Phuong Huéng dan: PGS.TS Pham Quéc Thai 15



Khai théc ky thudt hé thong dién than xe trén 6 t6 Mazda CX-5 2021

Mbi module duoc gan vao mot mang ludi dir liéu c¢6 kha nang giri va nhén tin hiéu
va chung déu c6 dja chi ciia minh trén mang ludi cho phép cac module nhan duoc cac
thong tin dau vao va cac dir liéu can thiét dé hoat dong. Khi module truyén thong tin qua
mang ludi, cac thong tin nay s€ dugc ma hoa dé tat ca cac module khac nhan ra no dén
tor dau va guri thong tin gi.

Sy phiic tap cua cac hé théng nay va nhu cau trao doi dir liéu giita chiing c6 nghia
1a ngay cang phai cung cap nhiéu duong dit liéu chuyén dung, c6 day ctng. Diéu nay
lam cho kich thudc cta hé théng day dién Ion dén mic trong mot sb truong hop khong
thé ludn chiing qua xe. Kich thudc va sé lugng khung dét néi cac hé thdng nay véi nhau
dan dén chi phi san xuat cao hon.

Ngoai chi phi, s6 lwong két ndi ting 1én con dit ra do tin cay, chan doan 18i va cac
van dé sira chita trong qua trinh san xuét va sir dung.

Lich si ra don:

CAN duoc phat trién lan dau tién boi Robert Bosch GmbH, Puc vao nam 1986
khi ho duoc Mercedes yéu cau phat trién mot hé thong lién lac gitta ba ECU (bo diéu
khién dién tur) trén xe. Ho nhan thay rang UART (Universal Asynchronous Receiver-
Transmitter - Bo truyén nhan dit liéu khong dong bo) khong con phu hop trong tinh
hudng nay vi né duoc sir dung trong giao tiép diém — diém. Nhu cau vé mot hé théng
lién lac da chu tro nén cap thiét. Bai vay, mang CAN dau tién di xuat hién vao nim
1987 bai Intel ché tao.

Qud trinh phdt trién:

Nam 1983: Bdt dau di dn phat trién mang trén xe hoi trong néi bé hang Bosch.

Nam 1986: Chinh thuc gioi thiéu giao thizc CAN.

Ndam 1987: Nhitng chip diéu khién CAN dau tién xudt hién ¢ nha san xuat linh kién
ban dan Intel va Philips.

Nam 1991 : Bosch xudt ban théng sé ky thugt CAN 2.0.

Nam 1992: Thanh ldgp nhém céc nha sir dung va san xuat CAN quoc té: Hgi CAN
tw dong héa (Cid). Héi CiA xudt ban giao thizc Lép #ng dung CAN (CAN Application
Layer, CAL). Nhaitng chiéc xe Mercedes-Benz dau tién dwoc trang bi CAN xudt hién.

Nam 1993: Xudt ban tiéu chuan 1SO 11898.

Nam 1994: CiA té chirc Hgi nghi CAN qudc té lan thiz nhdt (iCC). Allen-Bradley
giadi thi¢u giao thuzc DeviceNet.

Nam 1995: Xudt ban Tiéu chuan 1SO 11898 sita doi (dinh dang khung mé réng).
CiA xudt ban giao thizc CANopen.

Sinh vién thyc hién: Pham Hung Phuong Huéng dan: PGS.TS Pham Quéc Thai 16



Khai théc ky thudt hé thong dién than xe trén 6 t6 Mazda CX-5 2021

2.2.2 Co ché va phwong thirc giao tiép

Mang CAN con duoc goi 1 hé théng truyén dir liéu da chu, nghia 1a tat ca cac
tram trong CAN (khéi diéu khién va thiét bi kiém tra) déu c6 thé truyén va yéu cau dix
liéu trén mot duong truyén chung. Trong mang CAN khong co dia chi cho tirng tram,
thay vao d6 sy dinh danh duoc dua vao trong mdi goi tin duoc truyén. Sy dinh danh cua
g6i tin cho biét ngudn géc (ndi dung) cua gbi tin d6 va dua ra mirc vu tién truyén trén
duong truyén chung cho mdi géi tin dya trén nguyén 1y: phan dinh danh nao co gi tri
nhi phan thap hon thi goi tin d6 s& c6 mirc wu tién cao hon. Cac goi tin duoc giri tir bat

Ky tram ndo va tram nao ciing c6 thé nhan tiry theo nhu cu.

MGdi tram chi xur Iy nhiing gdi tin v6i s6 dinh danh da dugc luu trong danh sach
nhirng goi tin dugc nhan tai mdi tram. Néu sd dinh danh cta goi tin c6 trong danh sach
nhan, goi tin duoc chuyén vao cho bd nhd, con néu khoéng no s& bo qua. Qua trinh nay
goi 1a Su loc tin. Véi cdu trac nay c6 thé d& dang bd sung tinh ning lam viéc voi mirc
uu tién khac nhau.

CAN CAN CAN CAN
Station 1 Station 2 Station 3 Station 4

I Memory ] [ Memory ] I Memory ] I rMemory ]
-+ . i
[Setection]| |[Setection]
Send
Reception a9 [Roception] IReceptim]
'y F'y rS
v

Hinh 2.2 Céu trtc loc tin hiéu hiéu qua mang
Mot tram c6 thé yéu cau tram khac giri dit liéu bang cach giri mot khung yéu cau
dir liéu (remote frame). Tram c6 kha ning cung cap thong tin d6 s& gui lai mot khung
dit liéu (data frame) c6 cung s6 dinh danh vé&i khung yéu cau dir liéu. Co ché giao tiép
nay goi la dinh dia chi va giao tiép huéng ddi twong.
2.2.3 Céu tricc kj thudt mang truyén déin
a) Céu trac mang CAN:

CAN c6 cau tric kiéu Bus, tit ca cac khdi diéu khién dugc mic song song véi nhau
vao dudng truyén chung, c6 vai tro ngang nhau trong viéc truy nhap duong truyén va
nhan dir liéu tir duong truyén chung. Bén trong mdi khdi diéu khién déu c6 mdi bo tao
xung riéng va co thé tu chu trong viéc diéu khién dién ap trén duong truyén. Do d6 CAN
con duoc goi 1a hé thdng da chu. Mdi bd didu khién trong CAN déu tu da diéu kién hoat
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dong. Voi ciu tric kiéu nay thi khi mot tram trong mang bi 13i thi cac tram khac van
tiép tuc hoat dong binh thuong.

Dé dam bao cho tin hiéu khong bi doi tré lai khi truyén tir diu nay dén dau kia cua
hai day, ngudi ta mac thém vao hai dau ddy hai dién tré goi 1a dién tro cudi. Khoang
cach gitra hai dién tro cudi chinh bang chiéu dai duong truyén chinh.

MBoi trudng truyén din: 1a cap xoan ddi, co vo boc cach biét hai dy.

C6 tac dung 1a trudng dién tir hai ddy trung hoa 13n nhau, vi thé khong nhidu xa ra
moi trudng xung quanh ciing nhu tap nhidu do xuyén am ciing duoc giam thiéu.

b) Cau tric tin hiéu dién tir

Céc tin hiéu sé duoc truyén dong thoi dudi dang “twong phan” véi nhau thong qua
cac duong CAN-H va CAN-L. Céc tin hi€u nay dugc truyén & cac dién ap khac nhau va
duoc cac mo-dun giai thich dudi dang chudi dir liéu nhi phan 0 va 1.

Céc dién ap duoc hiéu nhu sau:

Nhi phan 0 = 2,5V trén CAN-H va CAN-L

Nhi phan 1 = 3,5V trén CAN-H va 1,5V trén CAN-L

Voitage

50V

CAN_H 1 000 11 010 111 01 000 11010
35V

CANL 1000 11010 111 01000 11010
ov

Time

Hinh 2.3 CAu trtc dit liéu tin hiéu

Trong hé thong CAN, dit liéu duoc truyén va nhan bang cac Khung (Frames) tin
hiéu. Khung hiéu mang di liéu tir mé-dun truyén dén mét hoic nhiéu mé-dun nhan. Mot
khung tin hiéu chira cac thanh phan sau:

ERROR
START 1D DATA MESSAGE CHECK END

Hinh 2.4 CAu tric cua mot doan tinh hiéu

« Mai dinh danh ID bit dau hodc md ta su bit dau cua tin hiéu.
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* Doan ID xac dinh mo6-dun guri tin hiéu.
« Tin hiéu dix liéu 13 dit lidu thyc té dugc giri di.
Mot budc kiém tra 16i dé xac nhan tin hiéu da dwgc nhan chinh xac.
« M3 dinh danh duéi cho biét phan cudi cua tin hiéu.
c) Céu tric dwong truyén
ECU

Microcontroler

CAN controler
Rx] [iX

Iransceiver
CANL CANH

ECU ECU

CAN-H

‘ CANL
- - -

Hinh 2.5 CAu tric dudng truyén mang CAN
CAu trac bén trong mdi tram trong CAN: duoc chia lam 3 khéi chire nang khac nhau:

« Khéi vi diéu khién (Microcontroler): nhan tin hiéu vao tir cac cam bién va duong
truyén CAN dé thuc hién cac chirc ning cua ing dung thong qua diéu khién co ciu chép
hanh.

« B diéu khién CAN (CAN controler): trung gian truyén din dir liéu tir truyén
song song sang ndi tiép, dong thoi day 1a bd phan loc goi tin.

« Bo truyén nhian CAN (CAN transceiver): diéu khién muac dién ap trén duong
truyén tr tin hiéu logic nhan dugc tir bd diéu khién CAN va nguoc lai.

« Ky thuat truyén dan tin hiéu: truyén dan bang tao chénh léch d6i xing cua dién
ap gitra hai day, nghia 1a dung hai mtrc chénh l¢ch dién ap gitra hai ddy (CAN-H, CAN-
L) dé biéu dién cho hai trang thai logic (0,1). Mirc chénh léch cao goi la trang thai
Dominant, mirc chénh léch thap goi 1a trang thai Recessive, tuy nhién khong quy dinh
cu thé trang thai nao 1a mirc logic 0 hay muc logic 1.

d) Phwong phap truyén/ nhan tin hiéu

Céc khung tin hiéu duoc guri lan luot theo thir ty wu tién. Khi khung tin hiéu di
chuyén doc theo duong dan CANBuUS, chi nhitng mo-dun can thong bao méi chap nhan
n6. Cac mo-dun khac bo qua tin nhan. Néu hai mé-dun ¢d gang gui tin nhan cung lic,
hé thdng phan loai s& dam bao khung tin nhan c6 muc wu tién cao nhat s& duoc giri
truge.

Hinh anh bén dudi hién thi mang CAN téc do cao va trung binh cua MazdaCX5.
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Trong vi du nay, Mé-dun diéu khién hé thdng truyén dong PCM sé& truyén xung tin hiéu
chira thong tin tan sé quay RPM. Khi thong bao di chuyén trén Bus, cac mo-dun xir 1y

thong bao theo cach sau.

7

PCM ABS HUICM SAS PJB
e —— L3 o
—_— J o~ r -

— - I ! -

>
| S— 4

|

INSTRUMENT

.- CLUSTER

v

S i i
- 7 S L% o)
TPMS EHPAS AUDIO

Hinh 2.6 Vi du vé truyén nhan tin hiéu dit liéu tir PCM
« TPMS (Tire Pressure Monitoring System): Mo-dun Hé thong giam sat p suat
16p bo qua thong béo.
« EHPAS (Electro Hydraulic Power Assist Steering): Mé-dun Hé thdng tro luc

dién-thaty luc chap nhan thong bao va sir dung né 1am dau vao dé diéu khién trg lyc.

« ABS HU/CM: Mb-dun diéu khién bo phan thity luc chéng bé ciing phanh chap
nhan théng bao va str dung n6 dé diéu khién ABS.

« IC (Integrated Circuit): Mo-dun Mach téng hop chap nhan thong bao va st dung
n6 lam dau vao cho may do toc do. Mo-dun IC ciing diéu chinh téc d6 tin nhin dé truyén
trén mang CAN tdc do trung binh.

* SAS/Audio: Cac mo-dun SAS(Sophisticated Airbag Sensor) va Audio bo qua
thong bao.

« PJB(Passenger Junction Box):Chap nhan tin hiéu va str dung n6 dé diéu khién
A/C.

e) Moi trwong tin hi¢u

Céc xe Oto hién dai duoc ché tao véi s6 luong ngay cang ting cac linh kién dién
tir va hé thdng dién. Cac bo phan va hé théng dién nay hoat dong gan nhau lam ting kha
ning Nhiéu Bién Tur (EMI-Electromagnetic Interference).

Tuy nhién, do ban chit cia CAN nén né khong nhay cam véi nhiéu dién tir. Diéu
nay 1a do cac tuyén Bus (CAN-H va CAN-L) duoc “xodn” va cac tin hiéu “dbi 1ap nhau”
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khién tin hiéu khong bi anh huong.

Welege \ g EMI
80V - k« Ry [ S Tj\
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o —m@mm%

15V 4 —— —

CAN_L
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Na EMI ))/
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Hinh 2.7: Tac dong ctia nhiéu dién tir 1én dong xodn CAN-H va CAN-L

*V{ dy: Mic nhidm tir tai diém giira trong hinh bén dudi 13 2,5 volt. Pién 4p CAN-
H cao hon 1,0 volt so v&i 2,5 volt ciia dong nhiu va CAN-L thap hon 1,0 volt. Vi céc
tin hiéu dugc gui trén duong day xoan do6i CAN-H va CAN-L nén chung “d6i lap nhau”
véi nhau. Hiéu tng xoan va “déi 1ap” giap loai bo moi nhiéu dién tu.

2.2.4 Giao thirc CAN trén Mazda CX-5 2021

CAN (contronler area network) 14 giao thirc giao tiép ndi tiép, khong dong bo giira
dau thu va dau nhan dir liéu, duoc ung dung cho nhiing hé théng truyén dir liéu yéu cau
cao vé tinh nang thoi gian thuc va do o6n dinh.

Hé théng CAN (Controller Area Network: bo diéu khién khu vuc mang) dugc dua
vao ap dung cho xe Mazda CX-5 sir dung cho viéc giao tiép giita hé thong dién chinh
va cac hop diéu khién.

Hé thong nay cho phép truyén tai dit liu nhanh va chia sé thong tin dic trung tir
cac cam bién va cac hop diéu khién mot cach dé dang.

Dic diém chu yéu cua hé théng CAN 1a tinh 6n dinh, tinh sin sang, tinh bén viing
cao. Do d6 dap tmg duoc yéu cau vé an toan hoat dong cua hé théng giao tiép yéu cau
thoi gian thuc trong méi truong cuc ky khac nghiét. Thém vao d6 kha ning phat hién
16i hoan toan va giit cho dung luong hé thdng ludn cao cho nén 6n dinh trong nhiing
moi trudng nhidu. Cudi cing, toc do truyén dat dugc co thé 1én dén 1 Mpbs lam cho hé
théng CAN thich hop véi nhitng tng dung diéu khién thoi gian thyc.

- Bugc trang bi véi phién ban dinh dang dir li¢u giao thac CAN 2.0 A. 2 loai duong
truyén CAN duogc sir dung trén xe Mazda CX5. Puoc phan loai dya trén tc do truyén
tin hiéu bao gom:

Puwong truyén HS-CAN(High Speed) 1a duong truyén tée d6 cao duoc st dung
dé lién lac giira cac hé théng truyén luc, gAm va mot sé hé thdng dién than xe Puong
truyén HS-CAN duoc dung dé goi “Duong truyén CAN No.1” va “Pudng truyén CAN
No.2”.

N6 hoat dong & téc d6 khoang 500 kbps. Céc dién trd cuc cho duong truyén CAN
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No.1 duoc dat & trong ECU trung tdm va CAN No.2 J/C. Bién tré cua dudng truyén
CAN No.2 khong thé do duoc tir gidc DLCS3.

Tuy nhién, téc do truyén cao nén c6 thé gay ra anh huong nhiéu tac dong dén hé
théng Audio hoic hé théng A/V trén xe.

*Cdc Module dwroc két néi qua dwong truyén HS-CAN:

Module PCM; Module DSC HU/CM; Module AFS; Module FCBM,;

Camera truéc; Module SSU; Module EPS; Module SAS; Module TCM; Module dong
ho tap 16 (IC-Instrument cluster)

DPuwong truyen MS-CAN(Medium Speed) 13 duong truyén toc do trung binh duoc
sir dung dé lién lac giita cac hé thdng dién than xe Puong truyén MS-CAN duoc goi 1a
“Puong truyén CAN MS”. N6 hoat dong ¢ téc do khoang 250 kbps. Cac dién tré cuc
cho duong truyén MS-CAN duoc dit ¢ trong ECU than xe chinh va ECU chiing nhan.
Dién trg cua duong truyén CAN MS khong thé do duoc tir gidc DLC3.

*Cdc Module diroc két néi qua dwong truyén MS-CAN:

Module RBCM; Module BSM (LH)/(RH); Modulle gidm sat phia sau xe;
Module diéu khién cam bién de; Module diéu khién diéu hoa; Cum Audio;
Module dong hé tap 16 (IC-Instrument cluster)

*Quy trinh giao thirc diéu khién

bién tro dau cudi duoc tich hop vao Hop diéu khién hé thdng truyén dong PCM
(Powertrain Control Module) va cum thiét bi tao thanh duong HS-CAN giita PCM va
cum thiét bi.

Pién tro dau cudi duoc tich hop vao mo-dun diéu khién than sau (RBCM) va bang
d6ng ho qua duong MS-CAN giita mo-dun diéu khién than sau (RBCM) va bang dong
ho.
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Hinh 2.8: Hé théng cac Module diéu khién trén Mazda CX-5

Cum bang dong hd duoc két néi qua HS-CAN va MS-CAN giao tiép véi nhau.

Moé-dun diéu khién than xe phia truéc (FBCM- Fron Body Control Module) nam
& phia truéc xe, bo phan khai dong dirng xe nam trong bang diéu khién, mo-dun diéu
khién than xe phia sau (RBCM-Rear Body Controll Module) nam & phia sau va cac bd
phan chiéu sang, bo phan gat nudc, ting loai cong tic va cac cum chi tiét khoa ctra ¢
mdi vj tri duoc két ndi véi ba mo-dun diéu khién, tao thanh mot mang ludi lién lac 03
hé thong BCM.

Mo-dun diéu khién than xe phia truéc (FBCM) va bo phan dirng khoi dong duoc
két néi qua duong HS-CAN va mé-dun diéu khién thin xe phia sau (RBCM) duoc két
ndi qua duong MS-CAN, giao tiép véi nhau thong qua bang ddng ho

*Loi ich cua viéc van hanh cung lic 3 Mo-dun BCM (FBCM/ RBCM/ SSU)

- Nham giam chi phi va cai thién hiéu qua hoat dong, ¢ téi 03 Module BCM duoc
phat trién cung luc.

- Cac hop duogc dat & vi tri gan voi cac dau vao va dau ra, tao nén mang ludi giao
tiép truc tiép.

- Hop BCM ngoai chitrc nang luu trit va truyén gui tin hiéu trunng tam, s& dong
thém vai tro diéu khién cac tai & xung quanh né.

Cac xe hién tai

P

Déay
dan

BCM

Hinh 2.9: Hé théng cac Module diéu khién trén cac mau xe truyén thong va trén
Mazda CX-5
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*Vi du: khi BAT cong tac duoc két ndi véi bo phan Tat-khoi dong dong co, bd
phan Tat-khai dong (Start Stop Unit) s& giri tin hiéu yéu cau van hanh d¢én mo-dun diéu
khién than xe phia trudéc (FBCM) va mo-dun diéu khién than xe phia sau (RBCM), vén
hanh cac bo phan ¢ phia trudc. hoac phia sau.

Bang cach két néi mo-dun diéu khién than xe phia trudc (FBCM), bd phan Tit-
khoi dong va mo-dun diéu khién than xe phia sau (RBCM) qua CAN, s6 lugng bo day
duogc sir dung so véi s6 lugng thong thudng duoc st dung da giam.

2.2.5 Giao thirc CAN trong diéu khién hé thong dpng co SKYACTIV-G
T
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Hinh 2.10 So d6 giao tiép gitta PCM va céc hé thong diéu khién dong co

Pé thyc hién diéu chinh chinh xac cac chirc ning nhu di néu, PCM dua trén nhiing
tin hiéu duoc dua truc tiép tir cac bd cam bién, cong tic 1én PCM nhu:

« Cam bién nhiét d6 dong co: dugc dung dé diéu khién quat 1am mat dong co, khi
tin hiéu tir cam bién nay bi hong, PCM sé diéu khién quat lam mat & toc do trung binh.

« Cam bién kich nd: phat hién tiéng go xay ra khi danh lira, dé hiéu chinh thoi diém
danh Itra quanh diém danh lira t5i wu.

« Cam bién nhiét 40, ap suét tuyét dbi khi nap: cam bién nay tich hop hai cam bién
lai v6i nhau, cung cap hai chirc nang:
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* Do nhiét 46 budng gop nap: tin hiéu nay dung dé diéu chinh khoang thoi gian
phun nhién ligu.

« Do 4p suat tuyét d6i budng gop nap: tin hiéu ap sut tuyét ddi budng gop nap
cung v6i tin hiéu vi tri budém ga duge dung dé tinh tai cuia dong co. Tin hiéu tai dong co
duoc truyén 1én dudng truyén CAN dé dén bo diéu khién TCM va ESP dé str dung trong
mot s6 nhu cdu giam moé men dong co.

« Cam bién vi tri buém ga: tin hiéu vi tri budém ga dung dé diéu chinh tbc d6 khong
tai, diéu chinh giam mé men dong co va dugc truyén 1én duong truyén CAN cho cac bd
didu khién khac c6 thé truy nhép tin hiéu nay.

« Cam bién vj tri truc khuyu: dung dé nhan biét téc d6 va vi tri truc khuyu dong co
dé diéu khién khoang thoi gian phun nhién liéu va thoi diém danh Iua.

« Cam bién vj trf truc cam: dung dé ddng bo thoi diém phun nhién liéu, téc do dong
co (khi cam bién vi tri truc khuyu bi hong). Khi dong co dang chay, néu tin hiéu nay bi
hong, dong co van tiép tuc chay, nhung khi dong co dang ding yén tin hiéu nay hong,
dong co sé khong khoi dong.

« Cam bién téc d6 xe: duogc do tir truc ra hop sb va duge dua truc tiép 1én PCM,
PCM dung tin hiéu nay dé diéu khién ga tu dong, phun xing, danh lira, ... ddng thoi
truyén tin hiéu nay I1én duong truyén CAN. Hau hét cac bo diéu khién trong xe déu st
dung tin hiéu nay. Trén dudng truyén HS-CAN, TCM dung tin hiéu nay dé xac dinh
thoi diém chuyén sb, EHPAS dung tin hiéu nay dé dwa ra muc tro luc 14i,... Tin hiéu nay
cling duoc truyén dén cong giao tiép gateway qua duong truyén MS-CAN dé truyén dén
cac bd diéu khién nhu bo diéu khién Am thanh, bd diéu khién diéu hoa tu dong, bo diéu
khién khoa cira...va dugc truyén 1én b diéu khién tap 16 dé hién thi téc d6 xe. Trén mot
s6 xe, tin hiéu toc d6 xe doi khi duoc 13y tir cam bién tdc do banh xe, hodc tin hiéu cam
bién téc d6 banh xe duoc coi nhu tin hiéu tbe do xe cho riéng bd diéu khién ABS.

« Cam bién vi tri ban dap ga: tin hiéu nay duoc dung dé diéu khién budém ga twong
ung ti 1€ dap ga.

« Cam bién oxy: gom hai cam bién oxy: trudc bo xiic tic va sau bo xiic tac. PCM
sir dung cung luc hai tin hiéu nay dé danh gia hiéu qua loc cua bd xuc tac, qua d6 hiéu
chinh d6 rong xung phun nhién liéu sao cho hiéu qua loc khi thai 1a cao nhat, do d6 giam

t6i da phat thai 6 nhiém.

2.2.6 Cdc wu diém néi bt ciia mang giao tiép CAN:

« Giam dang ké s6 lugng diy dién do d6 tiét kiém duoc gia thanh, cong 1ap dat,
giam trong lwong xe, giam nguy co gy hong hoc. Tde do truyén dir liéu 1én ¢én 1Mbps
khi chiéu dai duong truyén 1a 40m.
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« Do bén viing cao.

« D& dang thém, bét cac mdy tinh trong mang ma khong lam anh huéng chung
dén hé théng. Ty dong truyén lai cac goi tin bi 16i.

« Ty dong ngat cac may tinh bi 16i ra khoi mang. Chéng nhiéu cuc ky tét.

« Tinh 6n dinh va an toan cao nhd co ché phat hién va xt 1y 18i cuc manh. D&
dang chan doan va xac dinh 15i.

« Cho phép chia sé¢ thong tin tir cac tin hiéu dung chung nén giam sé lugng cong
tac, cam bién.

2.3. Hé thong ngudn cung cip trén xe

Hé thong cung cap gitip tao ra dong dién cung cap cho ic quy va toan bd hé théng,
thiét bj dién trén xe. May phat dién c6 3 nhiém vu chinh: phat dién, bién dong dién xoay
chiéu thanh mot chiéu, chinh dién ap dau ra. Twong (ng V4i cac nhiém vu nay, may phat
dién ciling c6 3 bd phan chinh: phat dién, chinh luu va hi€u chinh dién ap.

*Cong dung

Xe dugc trang bi rat nhiéu thiét bi dién dé diéu khién xe duoc an toan va thuan
tién. Xe can sir dung dién khong chi khi dang chay ma ca khi ding. Vi vay, xe c6 4c quy
dé cung cap dién cho céac thiét bi phu va khoi dong dong co, hé thong nap dé tao ra
ngudn cung cap dién khi dong co dang né may. Hé théng nap cung cap dién cho tat ca
cac thiét bi dién va dé nap dién cho ac quy khi xe dang chay.

*Yéu cau

« Phai ludn tao ra mot dién ap on dinh (13,8V + 14,2V ddi véi hé thong dien 12V
hoac 27 + 28V véi hé thdng dién 24V) trong moi ché d6 lam viéc cta phu tai. Vi néu
dién ap dong dién mdy phat cung cip chénh léch qua 16n so véi dién ap lam viéc cua
phu tai s& lam giam tudi tho cua phu tai, tham chi lam hong phu tai. Khoang chénh léch
ctia dién ap dinh mirc may phat va dién ap can thiét cua tai chinh 1a d6 sut ap trén duong
day truyén tai.

« May phat phai c6 cau trac va kich thuéc nho gon, trong lwong nhé, gia thanh thap
va tudi tho cao.

« Do xu huéng thiét ké cac loai xe can nho gon va giam khéi luong nhat 13 ddi voi
céc xe du lich. Nén cac hé thong trén can dam bao gia thanh va tudi tho dé dam bao
luong ti€u thy hang nam va canh tranh vai cac hang khac.

« Bén trong diéu kién nhiét d6 va do am 16n, c6 thé 1am viéc ¢ nhitng ving c6 nhiéu
bui ban, dau nhét va d6 rung dong lén.

« [t cham séc, bao dudng va hé théng can c6 tinh 6n dinh cao.
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BATTERY

GENERATOR

Hinh 2.11: Tong quan hé thong phat dién

Hé thdng cung cap bao gom cac thiét bi chinh sau ddy: Ac quy, mdy phat dién, bo

diéu chinh dién (dit trong may phat), Pén bao xac, cong tic may.
2.3.1. Ac quy

Dé cung cip dién cho cac vat dung dién khi dong co khong 1am viée, nguoi ta st
dung ngudn dién hoa hoc mot chiéu goi 13 dc quy. Trong dc quy, hoa ning bién thanh
dién nang. Binh 4c quy xe 6 t6 ¢ chirc ning tich trir dién ning dé cung cip ning luong
cho thiét bi khoi dong va hé théng danh lira cting mot sé dong co khac. Bong thoi, cung
cap dién ning cho cac phu tai trong truong hop may phat dién chwa lam viéc hay vong
tua may chua dat téc d6 quy dinh.

Theo tinh chat dung dich dién phan, dcquy nudc duge chia ra cac loai:

+ Ac quy axit: dung dich dién phén 14 axit H2SOa.

+ Ac quy kiém: dung dich dién phan 1a KOH hoiac NaOH.

Hé thong duoc trang bi mot ac quy 12V. M&i dc quy 12V thudng c6 6 ngin, mdi
ngan san sinh ra mot dién ap khoang 2,1V, cac ngin dugc mac ndi tiép véi nhau. Mai
ngin bao gdm cac tdm cuc duong 1am bing monoxide chi, tim ngin c6 ciu tric rdng to
ong cho phép axit di qua, cuc 4m 1am bang chi nguyén chit va dung dich dién dich bing
axide sulfuric cho phép dong dién chay qua. Hé thdng duoc trang bi mét ic quy 12V.
MJi ac quy 12V thuong c6 6 ngan, mdi ngan san sinh ra mot dién ap khoang 2.1V, cac
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ngin duoc mac ndi tiép véi nhau. Mdi ngian bao gdm cac tim cuc duong lam bang
peroxide chi, tim ngan c6 cdu tric rdng té ong cho phép axit di qua, cuc 4m lam bang
chi nguyén chat va dung dich dién dich bang axide sulfuric cho phép dong dién chay
qua.

w0
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Hinh 2.12: C4u tao binh ac quy
1- Vé ac quy; 2- Vien gii; 3- Tam ngdn, 4- Ban cuc; 5- Thanh néi
6- Tam thay tinh; 7- Pién cuc; 8- Cau néi; 9- Nap dc quy.

Cac tam cuc duong ndi véi nhau tao thanh cuc duong, cac tim cuc am ndi VOi
nhau tao thanh cuc am. Trong qua trinh hoat dong (nap dién hoac phong dién) s€ co su
chuyén dich cac ion dién tich tir cuc dwong qua dién dich dén cac cuc am.

Khi dc quy dugc nap day dién, ti trong cua dung dich dién dich 1a 1,28g/cm3 (voi
mét sé nude nhiét déi ti trong thip hon 1a 1,23g/cm3). Trong diéu kién thoi tiét lanh,
cong suit dc quy va kha ning khoi dong lanh s& giam xudng do phan tng hoa hoc xay
ra cham hon. Khi acquy duoc nap d::iy dién, dién 4p cua mot ngan co thé 1én dén 2,2V,
va ac quy duoc coi 1a phong dién hoan toan khi dién ap ciia mot ngin giam xudng 1,75V
va ti trong con 1a 1,16g/cm3. Trong diéu kién nap day, cuc duong 1a PbO2 va cyc 4m la
Pb, dung dich dién dich la H2SO4 hoa tan trong nudc.

Khi co tai dat vao hai cuc, Xay ra cac phan ing hoa hoc, ion on am sulfat SOs- €
di chuyén vé hai cuc am va duong tao thanh PbSOs, ddng thoi, cac phan tir 6 xy tir cuc
duong cling tach ra va tac dung véi cac ion duong hydrogen tao thanh nuéc, qua trinh
nay giai phong niang luong dién cap cho cac tai. Trong qua trinh phong dién, nong do
axit giam dong thai ti trong dién dich ciing giam do d6 ¢ thé dung ti trong dién dich dé
do d6 nap cua dc quy. Trong qua trinh nap lai ¢ quy, qua trinh x4y ra nguoc lai, PbSO4
tai hai cuc s& bién thanh Pb va PbO2 va dung dich dién dich s& chuyén thanh nuéc.
Théng thudng dc quy ludn & trong tinh trang nap mot phan.
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Khi dc quy da nap day ma van tiép tuc nap thi xay ra qua trinh tach nudc va giai
phong khi hidrogen c6 thé gay chay nd. Khi sir dung ac quy dé khoi dong cho mot xe
khac, do dong dién sir dung 16n nén mét lwgng I6n khi hidrogen dugc giai phong cling
c6 thé gay chay nd. Ac quy chi dugc thiét ké khong dé tinh trang phong dién hoan toan
ma phai ludn duoc nap day, khi phong dién hoan toan co thé xay ra qu4 trinh sulfat hoa
hoac bién cung bé mat sulfat chi lam gidm cong suat cua ac quy hay con goi 1a hién
tugng 4c quy bi chai. Can hét strc can than khi thao tac véi dc quy vi nd chtra H2SO4 13
mét chat in mon manh va hidrogen, mot chat d& chay nd.

2.3.2. May phat dié¢n

May phét 12 ngudn dién chinh trén 6 t6 may kéo (¢ s6 vong quay trung binh va 16n
cua dong co), nod c6 nhiém vu:

- Cung cap dién cho tat ca cac phu tai.

- Nap dién cho ic quy.

- Trén hau hét cac 6 to hién dai ngay nay ngudi ta déu st dung loai may phat xoay
chiéu 3 pha kich thich kiéu dién ti.

May phat sir dung trén xe Mazda CX-5 1a loai may phat dién xoay chiéu kich tir
bang nam cham dién. May phat dién loai ndy c6 2 phan chinh 1a stator va rotor.

CAu tao cua may phat dién loai c6 vong tiép dién gom nhitng bd phan chinh 1a: 1o
to, stato, cac nép, puli, canh quat va bo chinh luu.

1
7
2
6
S
3

Hinh 2.13: May phat dién xoay chiéu kich thich kiéu dién tir.
1- V6 may phat; 2- Bac 16t; 3- Startor; 4- Gia do; 5- Bo chinh luu; 6- Bo diéu
chinh dién; 7- Vong tiép dién; 8- Réto.
- Réto: gdm hai chum cyc hinh méng l4p then trén truc. Giira cac chim cuc c6 cac
cudn déy kich thich dit trén truc qua dng 16t bang thép. Cac dau cua cudn day kich thich
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duoc ndi véi cac vong tiép dién gén trén truc may phat. Truc cua roto duge dat trén cac o
bi lp trong cac nip bang hop kim nhém. Mot chdi dién dugc ndi véi vo may phat, chdi con
lai ndi voi dau ra cach dién véi vo. Trén truc con 1ap canh quat va puli dan dong.

- Stator: Gom khéi thép tir duoc lap ghép bang céc 14 thép lai v6i nhau, phia trong
c6 xé ranh déu dé xép cac cudn day phan (ng. C6 hai chirc ning: P rotor va co tac
dung nhu mét ci gia dé gin 1én dong co. Cudn day stator ¢6 3 pha mac theo kiéu hinh
Sao.

* Nguyén ly sinh dién phat sinh dong dién:

Khi nam cham quay trong cudn day, dién 4p s& sinh ra gitra 2 dau cudn day. Pién
ap ndy s& sinh ra mot dong dién xoay chiéu.

a) b)
Hinh 2.14: Stator (a) va so d6 dau day (b) ciia may phat dién xoay chiéu 3 pha

Mbi lién hé giira dong dién sinh ra trong cudn day va vi tri cia nam cham duoc chi
ra trong hinh 2.14:

dl S ]
SN (¢ (NAE) SN (¢
P a--

Vi®)

VN /

| |
Fowr 180 2% S g ©

Vi)

==
1) b)

Hinh 2.15: So db nguyén 1y sinh dién.
a- So do nguyén 1y; b- Dong dién xoay chiéu 1 pha trong mét chu ky.
Dong dién 16n nhit duoc sinh ra khi cuc N va cuc S cuia nam chdm gan véi cudn

day nhit. Tuy nhién, chiéu dong dién & mdi nira vong quay ciia nam cham lai nguoc
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Hinh 2.16: So d6 nguyén ly dong dién xoay chiéu 3 pha.

Duva trén nguyén 1y trén va dé sinh ra dong dién mot cach hiéu qua hon, may phat
dién trén 6 t6 dung 3 cudn day bd tri 1éch nhau mot goc 120° trén stator.

Mdi cuon A, B, C duoc dit chénh nhau 120°. Khi nam chAm quay gifta chung dong
dién xoay chiéu duoc sinh ra trong mdi cuon day. Dong dién bao gom 3 dong xoay chiéu
duoc goi 13 “dong xoay chiéu 3 pha”.

* Tinh chat tw han ché dong ciia may phat thé hién trong hai trwong hop:

Do cac thiét ké dic biét cuia may phat dién xoay chiéu, khi dong dién phat c6 cuong
d6 16n, cac cudn diy phan tng Stator s& phat sinh tir tredng manh tao ra hién tuong cam
khang lam han ché cuong d¢ dong dién phat ra. Hién tugng nay goi la dac tinh tu diéu
chinh dién ap cuong do dong dién phat.

Khi ting s6 vong quay: tan sb dong dién cam tng trong cudn day stator ting lén,

lam ting tré khang cua n6 va vi thé, gid tri dong dién ciing bi han ché.

a) Bg chinh luu

* Nhiém vu: cac thiét bi dién trén xe déu duoc st dung dong dién mat chiéu dé hoat
dong va dcquy can dong dién mot chidu dé nap. Trén xe dwoc trang bi may phat dién xoay
chiéu 3 pha nén mudn st dung dong dién nay can phai bién d6i thanh dong mét chiéu. Viéc
bién d6i dong dién xoay chiéu thanh dong mot chiéu goi 1a “chinh lwu”. Bién phap don gian
nhat dé chinh Iuu dong dién 1a str dung cac diod.

* Nguyén Iy 1am viéc bd chinh lwu ciu 3 pha nhw sau:

Gia str néu dién ap dau A 1a (+) va tai dau C 1a (-), thi dong dién luu thong trong
mach nhu sau: Tra — S1 — B (+) > R —> B (-) > S$’3 > ¢ — C — dau gdc cuon A.

Gia st néu dién 4p dau C 1a (+) va tai dAu A 1a (-), thi dong dién luu thong trong
mach nhu sau: tr ¢ = S3 —> B (+) > R > B (-) > S$’1 > a - A — dau gdc cudn C.
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Hinh 2.17: So d chinh luu cau 3 pha va dong dién phat ra trén xe Mazda CX-5

Nhu vay, ta nhan thay rang dong dién luu thong trong cudn pha 1a dong dién xoay
chiéu trong luc dong dién di qua dién tro R 1a dong dién mét chiéu.

Dong dién sau khi duoc nan (chinh luu) thanh dong mét chiéu van co dang cong
(nhip nhd), vi vy trén 6 to thuong sir dung cac tu nan dién sao cho dong dién ra dén tai
1a gan voi dang duong thang.

Véi sy xuat hién caa song da hai bac 3 trong thanh phan cua hiéu dién thé pha do
anh huong cua tir trudng cac cudn pha 1én cudn kich lam giam cong suat may phat. Vi
vay ngudi ta sir dung cap diode ¢ day trung hoa dé tan dung song da hai bac 3 dé 1am
ting cong suat may phat 1én khoang 10-15%. O day nguoi ta con sir dung 3 diode nho
MAc tir cac pha dé cung cip cho cudn kich dong thoi dong ngat dén bao nap.

b) B¢ diéu chinh dign

* Co s6 1y thuyét diéu chinh di¢n ap trén 6 t6 va phwong phap diéu chinh:

Khi diéu chinh dién ap va cudng do dong dién cua may phat trong hé thong cung
cap dién thi d6i twong diéu chinh 12 mdy phat va dcquy. Hoat dong dong thoi gitta may
phat va dcquy xdy ra khi c6 su thay d6i van téc quay phan cam (Roto) cua may phat,
cua tai va ctia nhiét do trong pham vi rong. Dé céc thiét bi tiéu thu dién hoat dong binh
thuong thi yéu cau dién thé phai khong doi.

Trong qué trinh van hanh, may phat ¢ thé c6 nhitng truong hop khi tai vuot qua
tri s6 dinh murc. Diéu nay s& dan dén bi chay cac thiét bi dién trén xe, lam giam kha ning
chuyén d6i mach hodc qua nhiét dan dén ting tai trén cac thiét bi dién. Vi vay can phai co
thiét bi dé han ché dong dién trén may phat. T4t ca cac chirc ning nay & hé théng cung cap
dién trén xe phai duogc thyuc hién ty dong nho bo diéu chinh dién ap trén xe.

Trén cac 6 to hién dai ngay nay nguoi ta thuong st dung loai bo diéu chinh dién
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ap ban dan IC vi nhirng vu diém ndi bat cua nd so véi cac loai bo diéu chinh dién ap co
khi. Khi str dung bd diéu chinh dién ap co khi ¢ hai nhwgc diém quan trong 1a tinh tré
va dic tinh nhiét d6 ctia nd, tinh tré gay ra sy sut ap, khi tiép diém co khi 1am viéc & téc
cao véi dong 16n sé sinh nhiét 16n 1am tiép diém nhanh mon va phai thudng xuyén bao

dudng.
bién &p ctia may phat dugc xac dinh nhu sau
C..ng
u. =% (V
"1+ V)

Trong d6: Uns - Pién dp ra ciia mdy phdt (V); n - Téc d ciia méy phat (v/ph);

¢ - Tir théng cuc tir (Wb); Ce - Hé so phu thugc két cdu mach tir; - Hé s tdi.

Tir biéu thirc trén ta thay dién ap ra ctia may phat phu thudc vao toc d6 may phat
(tire 12 phu thudce vao tée dd dong co) va phu thude vao tai.

Trén 6t0, tbe d6 dong co thay ddi trong mot pham vi rong tir 500 = 700 (v/ph) &
toc do cam chimg va dén khoang 5000 + 6500 (v/ph) & toc d6 cao — tdc d6 may phat
thay doi. Ngoai ra, cac phu tai sir dung trén xe nhu: dén, hé théng diéu hoa, gat nudc
mua... lubn thay d6i (tirc 13 B ludn thay d6i) — Lam cho Uns thay doi.

= Pé Ume 0n dinh can phai st dung bo diéu chinh. Tir biéu thirc trén ta thay dé
Umf = Uam can phai diéu chinh ¢, tirc 1a diéu chinh dong kich ti.

* Un diém cia b diéu chinh IC la:

Dai dién 4p ra hep hon va it thay doi theo thoi gian, chiu duoc rung dong va cd
d6 bén cao do khong c6 cac chi tiét chuyén dong, tudi tho cao, dién ap diéu chinh 6n
dinh, bién do dao dong nho.

Tuy nhién, bo diéu chinh dién ap IC cling ¢6 nhuoc diém la nhay cam véi nhiét do
va dién ap cao khong binh thuong.

* Nguyén ly hoat dong ciia b diéu chinh ban dan IC:

Bo diéu chinh dién 4p IC (mach t6 hop) 1a mot vi mach bao gom rat nhiéu cac
phan tir dién hay dién tir nho (Transitor, diod, dién tro, tu dién...) dugc gan vao mot bang
mach.

Khi dién 4p ra cia may phat thap, lic nay dién ap dcquy duoc cap dén cuc goc cua Trl
qua dién tro R1 va Trl dan thi Tr2 ngat, lic nay dong kich tir t6i cuon Réto theo mach
sau: Duong dcquy — Cudn réto — Trl — vé Mass.

Khi dién &p phat cua may phat phat cao hon dién ap acquy s€ di qua hai dién tro
R2 va R3, tac dung 1én diode Zenner (ZD) va khi dién 4p nay dat dén dién 4p mo cua
ZD thi ZD dan dién.

Vi vay Tr2 mé, Trl tit lam gian doan dong kich tir va nhu vay sé& diéu chinh duoc
dién may phat. phat cao hon dién ap acquy s€ di qua hai dién tré R2 va R3, tac dung 1én
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diode Zenner (ZD) va khi dién 4p nay dat dén dién 4p mo ctia ZD thi ZD dan dién. Vi
vay Tr2 mé, Trl tat lam gian doan dong kich tir va nhu vay s& diéu chinh dugc dién ap
ra cua may phat.

ACQ DEN

0.SuF

CUON
S ITATUR

. T

Hinh 2.18: So d6 bo diéu chinh ban dan trén dong co
* Nguyén Iy hoat ddng ciia so' @0 mach dién hé théng nap trén xe Mazda CX-5:

CHARGING SYSTEM (SKYACTIV-G 2.0, 2.5/ WITH i-stop SYSTEM) 0117-1b
#5 BKYALTIV-G 25
DE-DE COMVERTER
— e — MAIN FLISE BiE]
.\ J CONTROL SECTION | (sECTIoN 0117-12) ™ ez, ™
PCM
[SECTION 01401k}
c E J
T 5 ] @ @
CURREMT SENSOR FAEM}  BRIEM)
[SECTICN 0140-1k)
BIL{F) YiB(F} RAMIFY BYRIF) CENERATOR [CT A | I [Ci7-101E]
1A 24, 2B
- ——
ZE ZH U
P -
FECH ISECTICN 0140-1k)
[
111 &
T J S

Hinh 2.19: So d6 mach dién hé théng nap trén dong co SKYACTIV Mazda CX5

Khi dong co khai dong, trang thai chia khoa vé vi tri 1G1, qua cau chi 15A t6i chan
2C cua IC may phat hay goi 1a (tiét ché). Luc nay may phat da dugc cung cép dién va
hoat dong véi dai dién ap 12.8 -14V. Dong dién di qua bo tu dién, dén bo chuyén doi
(Converter) cap dién cho toan hé thong xe va ac quy.

May phat dién 1am viéc gui tin hiéu vong tua V& PCM Chan F guri tin hiéu bao nap
vé hop micom Chan 2A 2B dua tin hiéu vé PCM dé PCM biét may phat da lam viéc va
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tat dén bao nap trén tap 16 dong thoi khoi dong quy trinh i-stop.

* Tinh nang i-stop (Idle-stop: Tam dung dong co khong tai) la mdt trong nhirng
trang bi cong nghé thong minh cao cap ciia Mazda, hudng dén muc tiéu tiét kiém nhién
liéu giam luong khi thai doc hai ra moéi treong, giam muc tiéu hao nhién liéu va tao am
thanh d& chiu trong cabin. i-stop cho phép tit dong co may khi xe dirng tam thoi (ding
cho tin hiéu dén, dimg khi dang tic dudng...) va tu khoi dong lai (khi nha phanh dé di
chuyén) ma nguoi 1ai khong can khoi dong lai xe.

2.4. Hé thong chiéu sang va tin hiéu

Hé thdng chiéu sang va tin hiéu trén 6 t6 1a nhitng hé théng quan trong va can thiét
hd tro tai xé co thé quan sat trong diéu kién tim nhin han ché, dung dé bao cac tinh
hudng dich chuyén dé moi ngudi xung quanh nhan biét. Ngoai ra, hé théng con hién thi
cac thong sb hoat dong cua cac hé thdng trén 6 to dén tai xé thong qua bang Tablo va
sol sang khong gian trong xe.

2.4.1. H¢ thong chiéu sing
Nhiém vu: Hé thdng chiéu sang nham dam bao diéu kién 1am viéc cho nguoi 14i 6

t6, nhat 1a vao ban dém va dam bao an toan giao thong.

Hinh 2.15: So d6 bd tri hé théng chiéu sang va dén canh bao Mazda CX5
1- Cum dén pha cos; 2- Cum dén bdo ré; 3- Cam bién dnh sang tw dong 4- Cum dén
swong miut; 5- Pen cdp xe; 6- Cum den duoi;, 7-Den bién s6; 8-Pén phanh
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a. Théng sé co ban:

Khodng chiéu sdng

- Khoang chiéu sang xa tir 180 — 250m

- Khoang chiéu sang gan 50 — 75m

Cong sudt tiéu thu cia moi bong den

- O ché do chiéu xa 1a 45 — 60W

- O ché @6 chiéu gan 1a 35 — 55W

b. Chitc nang:

Hé thdng chiéu sang 1a mot to hop gdm nhiéu loai dén c6 chirc ning, bao gdbm:

- Bén kich thudc trude va sau xe (side & rear lamps): Puoc sir dung thuong xuyén,
dic biét 1a vao ban dém nham giup cho tai xé xe phia sau biét dugc kich thudc va khoang
cach cua xe di trudc.

- Pén dau (Head lamps - Main driving lamps)

- Dung dé chiéu sang khong gian phia trudc xe gitip tai xé c6 thé nhin thay trong
dém tdi hay trong tam nhin han ché.

- Pén swong mu(Fog Lamps) : Trong diéu kién swong mu, néu s dung dén pha
chinh c6 thé tao ra ving anh sang chéi phia trudc gdy trd ngai cho cac xe dbi dién va
nguoi di duong. Vi vay nguoi ta sir dung dén swong mu dé giai quyét van dé trén. Céac
dén swong mu thuong chi sir dung ¢ cac nude cd nhiéu swong mu.

bén suong mu phia sau (Rear fog guard)

- Pén nay dung dé bao hiéu cho cic xe phia sau nhan biét trong tim nhin han ché.
Dong cung cap cho dén nay duoc lay sau dén ¢t (Dipped beam). Mot dén bao duoc gan
trén tableau dé bao hiéu cho tai xé khi dén suong mu hoat dong.

- Pén 1ai phu trg (Auxiliary driving lamps): Pén nay dugc ndi véi nhanh dén pha
chinh, dung dé ting cudong do chiéu sang khi bat dén pha. Nhung khi c6 xe doi dién dén
gan, dén nay phai dugc tat thong qua mot cong tac riéng dé tranh gay 16a mat tai xé xe
chay nguoc chiéu.

- Pén trong xe (interior light): Gom nhiéu dén c6 cong suat nho, & cac vi tri khac
nhau trong xe voi muc dich ting tinh tién nghi va thAm my cho noi that xe hoi.

- bén bang s6 (Licence plate Illumination): Pén nay phai c6 anh sang tring nham
soi 18 bang s6 xe, dén nay phai dugc bat sang cung luc v6i dén pha hay cdt va dén dau
Xe.

- Bén i (Revering lamps): Pén nay duoc chiéu sang khi xe gai s6 1ui, nham bao

hiéu cho cac xe khac va nguoi di duong.

Sinh vién thyc hién: Pham Hung Phuong Huéng dan: PGS.TS Pham Quéc Thai 36



Khai théc ky thudt hé thong dién than xe trén 6 t6 Mazda CX-5 2021

*C4u tao ciia béng dén

Trén xe Mazda CX-5 dugc su dung hai loai bong dén la: Loai led va loai
halogen.

« Bén Halogen: Su ra doi ciia bong dén halogen di khac phuc duogc cac nhuoc diém
ctia bong dén day toc thuong. Nguoi ta st dung phan 16n thay tinh thach anh dé 1am béng
vi loai vat liéu nay chiu duoc nhiét 4o va ap suat rat cao (khoang 5 dén 7 bar) cao hon
thiy tinh binh thuong lam cho day toc dén sang hon va tudi tho cao hon bong dén
thuong. Thém vao d6, mot wu diém cia bong halogen 13 chi can mot tim dén nhod hon
S0 V&i bong thudng. Piéu nay cho phép diéu chinh tiéu diém chinh x4c hon so voi bong
binh thuong

Hinh 2.20: Céu tao bong dén halogen.
1- V6 thay tinh thach anh; 2- Day téc tim cét; 3- Ddy téc tim pha
4- Gid d&;, 5- Cdc tiép diém; 6- Thach; 7-Ddy téc tim
8- Day toc tién pha

Dén halogen co chira khi halogen (nhu Iod hodc Brom). Cac chat khi nay tao ra
mét qué trinh hoa hoc khép kin: Tod két hop vai vonfram (hay Tungsten) bay hoi & dang
khi thanh iodur vonfram, hon hop khi nay khong bam vao vé thiy tinh nhu bong dén
thudng ma thay vao d6 su chuyén dong ddi luu s& mang hdn hop nay trd vé ving khi
nhiét do cao xung quanh tim dén (& nhiét do cao trén 1450 °C) thi né s& tach thanh 2
chat: vonfram bam tré lai tim dén va cac phan tir khi halogen duoc giai phong tro vé
dang khi.

Qué trinh tai tao nay khong chi ngan chan sy d6i mau bong dén ma con gitr cho tim dén
lubén hoat dong & diéu kién t6t trong mot thoi gian dai. Bong dén halogen phai duoc ché tao
dé hoat dong & nhiét do cao hon 250 °C. O nhiét do nay khi halogen méi bdc hoi.

« Dén LED: Pén LED la cong nghé chiéu sang hién dai nhat trong nganh 6 to.
Diéu quan trong nhat thuong duoc nodi toi khi nhic dén dén LED la chung tiéu
thu rat it dién nang. V&i thé manh nay, dén LED dugc dung cho hau hét cac dong
xe hién dai ngay nay.

Pén LED khong toa nhiét khi chiéu sang nhu dén halogen, nhung chung lai san
sinh nhiét luong & chan dén, nén tao mdi nguy nhat dinh cho cac b phan lién ké va cac
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cap ndi. Nhin chung, cac nha san Xuat 6 to tranh st dung dén LED lam dén chiéu sang,
dac biét vi 1y do trén. Thay vao d6 tng dung céng nghé dén LED cho xi-nhan, dén chiéu
sang ban ngay hoac dén phanh.

/
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Hinh 2.21: Céu tao bong dén LED
1- Lang kinh, 2- Soi néi; 3- Phan sang; 4- Chdt ban dan; 5,6- Cdc chén cuc;
7- Dé gan.

A. Nguyén Iy hoat dong va so' do mach di¢n hé thong deén pha, cét logi Halogen.

HEADLIGHT (HALOGEN TYPE) 0918-1a
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Hinh 2.22A: So d6 mach dién hé théng mach dién dén Halogen Mazda CX-5 2021
-CAu tao: Ac quy, cac cau chi tong (200A), khéi diéu khién, cau tri pha cbt trai,
phai (15A, 20A), cau tri bao vé (25A), ro le pha cbt, day dién, cum cong tic diéu khién
va gidc ndi,b ong dén pha cbt, cac cam bién anh sang / cam bién mua.
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Hinh 2.22B: So d6 mach dién hé thong mach dién dén Halogen Mazda CX-5 2021

*Nguyén ly hoat dgng mach dién dén Pha-Cos:

(+) Nguon — ciu chi tong (200A) — cau chi nguy hiém (25A) — chan 1A, 1B
cua hé thong diéu khién FBCM.

- Khi nguoi 14i bat cong tic chon ché do deén toi vi tri HEAD (HIGH), dén pha
duoc bat ¢ ché do chiéu xa. START STOP UNIT (Hop diéu khién) nhan duoc tin hiéu
diéu khién, ddng thoi FBCM nhan duoc tin hiéu diéu khién.

Chan I ctia cong tic diéu khién — 4L — 1X — 2W cua FBCM (Hop diéu khién).
Ta c6 dong dién nhu sau :

(+) Ngudn — cau chi tong (200A) — cudn ro le dén pha mirc cao — chéan 2X cua
FBCM. Luc nay tiép diém C va D cua ro le déng, mach xuat hién dong dién.

(+) Ngudn — ciu chi tong (200A) — cau chi (20A) — tiép diém C,D ro le dén
pha dong — dén pha mirc sang cao — G04/G02 — vé Mass.

Khi ngudi l4i bat cong tic chon ché do dén ti vi tri HEAD (LOW). Luc nay céac
dén pha chiéu gan dugc chon.

Ta c6 dong dién nhu sau:

(+) Ngudén — céu chi tong (200A) — cudn ro le dén pha mic thip — chin 1M
cuia FBCM. Luc nay tiép diém D va C cua ro le dong, mach xuét hién dong dién.

(+) Ngudn — cau chi tong (200A) — tiép diém cia ro le déng mach luc nay dong
dién chia thanh 2 nhanh:
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Khai théc ky thudt hé thong dién than xe trén 6 t6 Mazda CX-5 2021

Nhénh 1: chan C cia ro le — cau chi (15A) — dén pha phai mac thip — G02
— v& Mass.
Nhénh 2: chan C cua ro le — ciu chi (15A) — dén pha trai muc thip — G02
— vé& Mass. Liic ndy dén pha chiéu gan s& phat sang.
- Khi ngudi 1ai bat cong tac téi vi tri FLASH, thi START STOP UNIT (hop diéu
khién) s& nhan dugc tin hiéu. Déng thoi FBCM nhan duoc tin hiéu khién.
- Chéan C ctia cong tic diéu khién — 4D — 1X — 2W cua FBCM (hop diéu khién).
- Ltc nay xuat hién dong dién:
(+) Ngudn — céu chi tong (200A) — cudn ro le dén pha mic cao — chan 2X
cua FBCM (hop diéu khién). Tiép diém C,D dong mach xuat hién dong dién.
(+) Ngudn — cau chi tong — cau chi (20A) — tiép diém C,D ro le dén pha
—  Dén pha mirc cao — G04/G02 — vé Mass.

*Co ché hoat dong ciia cong tic dén pha, cot trén xe Mazda CX-5:
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Hinh 2.23A: Co ché cong tac Halogen Ché do dén chiéu gan

-Ché @9 dén chiéu gan: Cong tac ¢ vi tri HEAD, ché d6 dén chiéu gan (Headlight
LO)

Khi cong tic dén bat sang vi tri HEAD,s& c6 tin hiéu dén chiéu gan (LO) giri dén
hop Start Stop.

Hop Start Stop s& gai tin hiéu nay dén hop FBCM thong qua mang CAN.

Khi hgp FBCM da nhan dugc tin hi¢u nay,noé s€ kich hoat relay headlight LO ON.
S& c6 dong dién tir ac-quy qua relay headlight LO cung cép cho dén sang.

-Ché a9 deén chiéu xa: Cong tic ¢ vi tri HEAD, ché d6 dén chiéu xa (Headlight
HI). Khi cong tic dén bat sang vi tri HI,s& c6 tin hiéu dén chiéu gan dang (ON) sé& co tin
hiéu dén chiéu xa (HI) giri &én hop Start Stop.
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Khai théc ky thudt hé thong dién than xe trén 6 t6 Mazda CX-5 2021

Hop Start Stop goi tin hiéu nay dén hop FBCM thong qua mang CAN.
Khi hop FBCM di nhan duoc tin ndy,né s& diéu khién kich hoat relay headlight
HI ON. S& c6 dong dién tir ac-quy qua relay headlight HI cung cép cho dén sang.
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Hinh 2.23B: Co ché cong tiac Halogen Ché do dén chiéu xa

B. Nguyén Iy hoat dong va so doé mach dién hé thong dén swong mir
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Hinh 2.24: So d5 mach dién hé théng mach dién dén swong mu Mazda CX-5 2021
-CAu tao: Ac quy, cau chi tong 200A, cau chi dén swong mu 15A, ro le, ddy dan

dién va giac noéi, dén suong mu, cong tac déen swong mu
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Khai théc ky thudt hé thong dién than xe trén 6 t6 Mazda CX-5 2021

*Nguyén ly hoat dong:

* Pidu khién dén swong mu phia trudc sang

- Cong tic & vi tri F.FOG — chan 4G ctia START STOP UNIT (khéi diéu khién)
nhan duoc tin hiéu. Pong thoi FBCM s& diéu khién dong dién nhu sau :

(+) Ngudn — cau chi tong (200A) — ro le va khdi cau chi — cau chi swong mu
(FOG 15A) — cudn day ro le dén swong mu phia truéc (chan A,E) — cudn day xanh
luc soc da cam — chan 2AB cua hop diéu khién FBCM. Lic nay tiép diém CD dong lai
va dong di¢n di nhu sau:

(+) Ngudn — cau chi tong (200A) — ro le va khdi cau chi — cau chi swong mu
(FOG 15A) — cudn day ro le dén suong mu phia truéc (chan D,C) — cudn day do soc
vang — bong dén swong mi — cudn diy den — vé Mass.

— Llc nay den suong mu phia trudc sang.

* Pidu khién dén swong mu phia sau sang;

- Cong tic ¢ vi tri R.FOG (+) Ngudn — céu chi tong (200A) — cau chi STOP
(10A) — cudn day xanh luc soc tring — chan 2K — 4Q — cudn ddy xanh lam — dén
swong mu phia sau — vé Mass

— Luc nay dén suong mu phia sau sang
2.4.2. Hé thong tin hiéu

Hé thong tin hiéu bao géom hé thong coi dién, hé thong bao r& va bao nguy, hé
théng dén phanh va hé thdng bao sy ¢ hé thong deén tin hiéu. Ngoai ra, con c¢6 hé thong
dén kich thude, bao gom cac dén kich thude dugc lap sau xe, trudc xe, bén hong xe, trén
nap cabin dé chi bao chiéu rong, chiéu dai va chiéu cao xe. Cac dén kich thudc thuong
dung kinh khuéch tan mau do c6 cong suat mdi bong 1a 10W.

a. Hg théng bdo ré va bdo nguy

* Cong tac dén bao ré:

Hinh 2.25: Céng tic dén bao ré.

Cong tac dén bao r& duoc b tri trong cong tic to hop nam dudi tay 1ai, gat cong

tic ndy sang phai hodc sang trai s& lam cho dén bao ré phai hay trai.
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Khai théc ky thudt hé thong dién than xe trén 6 t6 Mazda CX-5 2021

* Cong tic dén bao nguy:

Hé thdng dén canh bao nguy hiém dugc sir dung trong truedng hop phai dirng xe ¢
nhitng vi tri nguy hiém. Khi ban phai dirng khan cap nhu vay, phai di ra khoi duong do
xa nhat co thé.

Pén canh bao nguy hiém s& van hanh khi 4n cong tac dén canh bao, khi do6 ca hai
dén xi nhan hai bén s& nhap nhay lién tuc. Dén canh bao van hanh ngay ca khi chia khoa
khoi dong khong o vi tri IGN

Dé tat dén canh béao, hily an cong tic lan thir 2

* B) tao nhay ban din

Bo tao nhay 1am cho cac dén bao ré nhay theo mét tan s dinh trude. B tao nhay dung
cho ca dén béo & va bio nguy. B tao nhay c6 nhiéu loai: Co dién, co ban dan hodc ban dan
tuan hoan. Trén xe ndy duogc sir dung bo tao nhay ban dan.

* CAU tao va guyén Iy hoat ddng ciia bd tao nhay ban dan:

I b, X L. I ’*\—1 IT
i |
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Hinh 2.26: Cau tao bo tao nhay ban dan.
e Nguyén ly lam viéc:

Khi bat cong tic signal thi chan L dugc ndi mat, do d6 c6 dong nap tu tir (+) accu
2> W > C-> R:1> Rz D3 2> L = dén = mat. Dong nay phan cuc thuan T1 lam T
dan, T, khéa. Khi tu dd dugc nap no, khong con dong qua Ri, Rz nén Ti khéa, T2 dan.
Luc nay c6 dong 16n qua cudon day W lam mat vit K dong lai, dén sang 1én. Trong ltc
T2 md thi tu C bat dau phong tir (+) tu > T2 > mat > (-) tu 1am T1 déng, T2 mo
nhanh.Khi tu C phéng xong thi né lai duoc nap nén T lai din, T2 lai khoa = vit mo,
dén tat. Qua trinh dwoc lap di 13p lai v6i tan s6 120 lan /phit s& diéu khién chép tac dén
tin hiéu.
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Khai théc ky thudt hé thong dién than xe trén 6 t6 Mazda CX-5 2021

* Nguyén 1y hoat dong va So' dd mach dién dén xi nhan trén xe Mazda CX-5:

TURN AND HAZARD WARNING LIGHT 0918-5
BATTER'Y P-4 MAIN FLISE #14 1 AUTOWOPENICLOSE FUNCTION FOR ALL WINDCOWS D5 HALOGEM TYFE
m #15 | AUTO-OPEN/CLOSE FUNCTION FOR DRIVER-SIDE WINDCW @7 DISCHARGE TYPE
- [ ) (@ ; DISCHARGE TYPE, WITH HEADLIGHT MANUAL LEVELING SYSTEM
HiF ) & HALGGEN TYPE /WITHOUT HEADLIGHT MANUAL LEVELING SYSTEM
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Hinh 2.27: So d5 mach dién hé théng mach xi nhan va bao nguy hiém trén xe
Mazda CX-5 2021

- C4u tao: Ac quy, cau chi tong (200A), cau chi (25A), ro le, dén xin nhan, cong
tic dén, hop diéu khién FBCM

*Nguyén ly hoat d6ng mach dén xi nhan bao ré va bao nguy hiém:

- Nguyén li hoat dong cua mach deén xin nhan trai.

Khi nguoi 1ai gat cong tac xin nhansang vi tri LH thi thiét bi START STOP UNIT
nhan tin hiéu. Pong thoi hop dicu khién FBCM nhan dugc tin hiéu diéu khién xin nhan
trai, luc nay xuat hién dong dién diéu khién bong dén bén trai nhap nhay.

(+) Ngudn — cau chi tong(200A) — ro le va cau chi — cudn didy mau hdng
— cac chan 1A/1B/3K/3L cua by FBCM.

- Tai day chia lam 3 nhanh:

Nhéanh 1: Chan 2B cua FBCM — cun day do soc den — dén xin nhan tréi trudc
sang — cudn day nau vang — G04 — vé Mass.

Nhanh 2: Chan 2D cia FBCM — cudn day xanh lam soc den — dén xin nhan trai
sau sang — cudn ddy den — G22 — vé Mass. Nhanh 3: Chan 2F ctia FBCM — cudn
day xanh luc soc d6 — dén xin nhan guong trai — cudn day den — G13 — vé Mass.

- Nguyén 1i hoat dong cuia mach dén xin nhan phai.

Khi ngudi l4i gat cong tac xin nhan sang vi tri RH thi thiét bi START STOP UNIT
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Khai théc ky thudt hé thong dién than xe trén 6 t6 Mazda CX-5 2021

nhan tin hiéu. Pong thoi hop diéu khién FBCM nhan dugc tin hiéu diéu khién xin nhan
phai, lc nay xuat hién dong dién diéu khién bong dén bén phai nhap nhay.

(+) Ngudn — cau chi tong(200A) — ro le va cau chi — cudn day mau hong
— cac chan 1A/1B/3K/3L cua by FBCM.

- Tai day chia lam 3 nhénh :

Nhénh 1: Chan 1G ciia FBCM — dén xin nhan phai trude sang — cudn day den
soc d6 — G02 — vé Mass.

Nhanh 2: Chan 1E cia FBCM — dén xin nhan phai sau sang — cudn day den
soc vang — G22 — vé Mass.

Nhénh 3: Chan 1F cua FBCM — cudn day xanh lyc Soc cam — deén xin nhan
guong phai — cudn diy den — G15 — vé Mass.

* Nguyén li hoat dong dén bao nguy

- Khi ngudi 14i mudn canh béo cho cac phuong tién khac biét xe minh dang muébn
dirng khan cip thi nguoi 14i xe bat cong tic bao nguy. Luc nay thi tat ca cac dén xin
nhan déu sang.

- Khi déng cong tac, tiép diém C/D cua cong tic dong lai tiép vé Mass cho START
STOP UNIT (hop diéu khién). Pong thoi hop diéu khién FBCM nhan duoc tin hiéu bao
nguy, Xuat hién dong dién:

(+) Ngudn — cau chi tong (200A) — ro le va cau chi — cac chan 1A/1B/3K/3L

ctia bo FBCM va diéu khién 1am cho tat ca cac dén xin nhan déu sang.
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Hinh 2.28: Co ché hoat dong den xi nhan trén xe Mazda CX-5 2021
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* Nguyén Iy hoat dong cdng tic hé thdng bio ré va bio nguy hiém:

Khi bat dén tin hi¢u bao r€ sang trai hoac phai. Hop Start Stop s€ nhan duoc tin
hiéu dén bao ré.

Hop Start/Stop gai tin hiéu nay dén hop FBCM thong qua mang CAN.

Khi hop FBCM da nhan duoc tin hiéu nay, n6 s& diéu khién chdp cac dén tin hiéu
bao ré thong qua cac chan 1G,1E, 2B,2D.

b. Hé théng dén tinh hi¢u phanh

Pén phanh dugc bd tri sau xe va ¢6 do sang cao dé ban ngdy c6 thé nhin rd. Mdi 6
t6 phai c6 hai dén phanh va tu dong bat cong tic dic biét khi ngudi 14i xe dap ban dap
phanh. Mau quy dinh cia dén phanh 1a mau dé.

* So' @6 mach dién dén phanh trén xe Mazda CX-5:

BATTERY P03 MAN FUSE
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2 sBF) P& secrion ot4o-1c253) -.;
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[STOP} H LIGHT RELAY
SBF) —— <" S8fF)

—————— WITH BRAKE LIGHT RELAY *
Hinh 2.29: So ¢ mach dién dén phanh trén xe Mazda CX-5 2021
- Cau tao: Ac quy, cau chi tong 200A, cau chi 10A, khdi diéu khién (RBCM).

B+ (3)
Qo)
(2) BRAKE LIGHT
(1) =~
o O 4L
/ Ar

BRAKE SWITCH
(NO.1 SIGNAL)

Hinh 2.30: Co ché cong tac dén phanh trén xe Mazda CX-5 2021
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* Nguyén Iy hoat ddng ciia so' dd mach dién hé théng dén phanh trén xe Mazda
CX-5:

Khi nguoi 14i xe dap phanh cong tic chan phanh & dudi ban dap phanh dong lai,
trong mach xuét hién dong dién:

(+) Ngudn — cau chi tong (200A) — cau chi (10A) — Cong tic dén phanh chia
lam 2 nhanh:

Nhanh 1: — chéan 2J cia RBCM(hop diéu khién).

Nhénh 2: — chan 1C cta hop diéu khién START STOP UNIT.

Hop diéu khién nhan duoc tin hiéu diéu khién dién phanh. Lic nay s& c6 dong dién
xuat hién (+) Ngudn — céu chi tong (200A) — cau chi (10A) — chan E/A cta cudn ro
le dén phanh — chan 2H ctia RBCM. Luc nay tiép diém C/D cua ro le s& dong mach
Xuat hién dong dién:

(+) Ngudn — cau chi tong (200A) — cau chi (10A) — tiép diém ro le dén phanh
(C,D) — den phanh trai, dén phanh phai, dén phanh cong suat cao — G19/G22 — mat.
Dong dién nay 1am cho bong dién phanh sang bao hiéu cho xe phia sau biét xe dang
giam téc do dé tai xé sau giir khoang cach an toan.

c. Hé théng dén tin higu lii
BACK-UP LIGHT 0918-6

]
RELAY AND FUSE BLOCK

Ics1 RELAY
(sECTION 0az1-1) &

When the reverse,
the back-up light
switch is turned on.
MTX) |

BACK-LIP
LIGHT (LH)

4918503
() BACE-DP
LIGHT (RH}

S [EETE

{sKYACTIV-G 20
: i
i

Hinh 2.31: So d6 mach dién dén tin hiéu lui trén xe Mazda CX-5 2021

- CAu tao: Ac quy, ro le va cau chi (10A), dén bao lui, cong tdc dén lui.
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* Nguyén 1y hoat déng ciia so' dd6 mach dién hé thong dén Iui trén xe Mazda
CX5:
Cong tic dén 1ui dong — cudn diy mau den — G07/G06 — vé Mass.
Hop diéu khién(PCM) c6 tin hiéu diéu khién. Pong thoi co tin hiéu diéu khién
hop RPCM dé cung cap
(+) ngudn cho bong dén i sang. Ta c6 dong dién nhu sau:
IG1 RELAY — cau chi (10A) — chan 2L cia RBCM — 4S — béng dén lui
— cudn day den soc vang — G22 — vé Mass. Pén bao 1 hoat dong.

d. H¢ théng den phia sau, soi bién sé va dén dirng xe

LICENSE PLATE LIGHT / PARKING LIGHT / TAILLIGHT 0918-3
BATTERY F-04 MAIN FUSE @6 : WITHOUT DISCHARGE HEADLIGHT SYSTEM
[E) MAIN 2004 @7 : WITH DISCHARGE HEADLIGHT SYSTEM
[ »
. B(F)
3
F-01 RELAY AND FUSE BLOCK
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1A 18 1 14
209401014
HAZARD 25A
L— oo = P(F)
_____________ WITH TAILLIGHT (TRUNKLIDLIGHT), __________  G{F)
I ! WITH TAILLIGHT (LIFTGATE LIGHT} 3
PB(R)
PIB(R2) &
INFC-14
TAILLIGHT (TRUNK LID LIGHT) (RH) =—4SD
PIB(RS) TAILLIGHT (UFTGATE LIGHT) (RH) < WGN GF) &F)
0918-305 @
PIB(R2) G =
s B = [ 0918507 | <[ 0916508 |
TAILLIGHT (TRUNK LID LIGHT) (LH) +=4SD -
I H TAILLIGHT (LIFTGATE LIGHT) (LH) +=WGN
PIB{RS) PIB(RS) PIB{R2) PM(R2) L---------—- PARKING 2\ PARKING
0918-303 LIGHT (LH) LIGHT (RH)
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Hinh 2.32: So d6 mach dién dén bién s6 / dén dd / dén dimg Mazda CX-5 2021

- CAu tao: Ac quy, ro le va cdu chi (10A), dén bao i, cong tic dén lui.

* Nguyén ly hoat dong ciia so' d0 mach dién hé thong dén luii trén xe Mazda
CX5:

- Khi bat khoa dién ON. FBCM ( Hop diéu khién) s& xuat hién dong dién:

(+) Ngudn — ciu chi tong (200A) — cau chi nguy hiém (25A) — chan 1A/IB
cua FBCM — chan 1T — WGN — dén soi bién s6 — G22 — vé Mass.

* Mach dén sau.

Khi bat khoa dién ON. FBCM duoc diéu khién c6 dién lam cho dén phia sau sang.
Ta c6 dong dién nhu sau:

(+) Ngudén — céu chi téng (200A) — ciu chi nguy hiém (25A) — chan 1A/1B
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cia FBCM — chan 11 — dén sau tréi / phai — G22 — vé Mass.

Luc nay den phia sau sang.

* Pen bdo dung :

- Khi nguoi 1ai mudn xe dimg thi FBCM s& diéu khién mach dén dimg 1am cho
den bao dung sang. Ta c6 dong dién nhu sau:

(+) Ngudén — céu chi téng (200A) — ciu chi nguy hiém (25A) — chan 1A/1B
cia FBCM — chan 1J — dén bao dimg trai/ phai — G04/G02 — vé Mass.

e. Hé thong coi
Céu tao:
16 20

7 8 9 10 11 12 13 14 15
—A />
[ = —
B — =3
— — ] =3 17
e ! —
— I 11— — — 18
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. ; = - T |
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\ i
19

-
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Hinh 2.33: Cau tao coi

1. Loa coi; 2. Khung thép; 3. Mang thép, 4. Vo coi; 5. Khung thép, 6. Tru dung;
7. Tdam thép 1o xo; 8. Léi thép tir; 9. Cudn day; 10. Oc ham; 11. Oc diéu chinh; 12. Oc
ham; 13. Try diéu khién; 14. Can tiép diém tinh; 15. Can tiép diém dong; 16. Tu dién;
17. Tru ding cua tiép diém; 18. Pau bdt dady coi; 19. Num coi; 20. Pién tré phu.

Hé thong coi va chudng nhac trén xe nham muc dich bao hiéu bang tiéng dong cho
cac

* Nguyén ly hoat dong:

Khi bat cong tic may va nhan coi, c6 dong dién chay tir ac quy qua cudn day (9)
tGi tiép diém, dén cong tic coi va vé mass, cudn day (9) sé tir hoa 16i thép, hat 151 thép
kéo theo truc diéu khién mang rung lam tiép diém m¢ ra, do d6 dong qua cudn diy mat
=> mang rung day 16i thép 1én, tiép diém déng lai. Do d6 lai c6 dong qua cudn day 13i
thép di xudéng. Su dong mo cua tiép diém lam truc mang rung dao dong vai tan sé 250
+ 400 Hz, mang rung tac dong vao khong khi => Coi phat ra tiéng kéu.

Tu dién (16) duoc mic song song Vvai tiép diém dé bao vé tiép diém khoi bi chay
khi dong dién trong cudn day bi ngit.
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* CAu tao role coi dién:

Truong hop mac nhiéu coi thi dong dién qua cong tic coi rat 16n (15 = 25A) nén
dé 1am hong cong tic coi. Do d6 ro le coi duoc st dung dung dé giam dong dién qua
cong tac (khoang 0,1A khi st dung ro le coi).

I______________i
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| é
| O e |
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| ————— |
| e ——— I
| = |
T 1
S — —|:i|————| |——| 4-"-'-.
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Hinh 2.34: Ro le coi
1- Ac quy; 2- Coi, 3- Cong tdc may,; 4- Num coi.
Khi nhan nut coi: Dong dién di tir (+) 4¢ quy— cudn day— nut coi—mass, 1i thép
duogc tir hoa hut tiép diém dong lai, lic nay dong dién di tir (+) ¢ quy— cau chi—

khung tir — 151 thép— tiép diém— coi— mass, coi phat tiéng kéu.

* Nguyén ly hoat dgng mach dién coi trén xe Mazda CX-5:

HORN 0922-2
BATTERY F-04 MAIN FUSE
2 @

oiF)
.
_I F-01 RELAY AND FUSE BLOCK

STOR 4 FBCM
— iL

OB40-101 4
HORH 154

GAOIF) GAN(F)

Wi}

Ea-E01

CLOCK SPRING

HERN RELAY
{HORN}

0922-203
HORMN

(522204

HORN SWITCH

Hinh 2.35: So @6 mach dién coi trén xe Mazda CX-5 2021
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Khi chua dong cong tic coi:

Dong dién di qua cau chi 10A — cudn day ro le chan A/E chia thanh 2 nhéanh:

-Nhanh 1: Téi chan A/N ciia CLOCK SPRING — chan A cua cong tic coi.

-Nhanh 2 di toi chan 1L cta khdi diéu khién FBCM (khi coi chua kéu) (+) Ngudn
— cau chi chinh (200A) — ciu chi (15A) — tiép diém C/D — cdi — vé Mass.

Hé thdng coi hoat dong va 1am coi kéu.

Hoat dong khi chéng trom:

Hop FBCM s& diéu khién ndi mass cho relay coi dé coi hoat dong khi c6 trom xam
nhap.

2.5. Hé thong an toan

a) Hé thong phanh chéng bé cirng ABS

Pay 1a hé thong trang bi cho 6 to c6 thém cac tinh ning bao vé cho ngudi ngdi trén
xe ciing nhu nhitng nguoi xung quanh, déng thoi tang kha ning diéu khién cho l4i xe.
Hé thdng an toan gdm c6 hé théng phanh ABS (Antiblock Brake System).

Nhiém vu ciia hé théng chong ham cting banh xe ABS 1a giit cho banh xe trong
qua trinh phanh c6 do truot thay d6i trong gisi han hep quanh gié tri xac dinh, khi d6
hiéu qua phanh cao nhat (luc phanh dat gia tri cuc dai) dong thoi tinh on dinh va tinh
dan hudng cua xe 1a t6t nhat, thoa man cac yéu cau co ban caa hé thong phanh 1a rat
ngan quang duong phanh, cai thién tinh 6n dinh va kha ning diéu khién l4i cua xe trong
khi phanh.

* Nguyén ly 1am viéc cua hé théng chdng him ctng banh xe ABS thyc chat 1a
mot bo diéu chinh lyc phanh c6 mach lién hé ngugc. So d6 khéi dién hinh cuia mot ABS
c6 dang sau:

L

Hinh 2.36: So d6 tong quat ciia mdt hé théng chéng ham cing banh xe.
1. Cam bién téc dé; 2. Bé phdn diéu khién, 3. Co cdu thuc hién; 4. Nguon ndng
lwong, 5. xi lanh chinh ; 6. Xi lanh bdnh xe hodc bau phanh.
- B6 phan cam bién (1) c6 nhiém vy phan anh sy thay ddi cia cac thong sé duoc
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chon dé diéu khién (thuong 14 tc do goc hay gia tbc cham dan cia banh xe hodc gia tri do
truot) va truyén tin hiéu dén bo phan diéu khién (2). Bo phan (2) s& xt 1y tin hiéu va truyén
dén co cau thyc hién (3) dé tién hanh giam hoic tang 4p suét trong dan dong phanh.

* CAu tao cia mét sé6 b phan trong hé théng ABS

Cam bién téc d6 banh xe: Gom bdn cam bién lap trén bon banh riéng biét nham
giam sat va tinh toan téc do quay cia bon banh. Cam bién phat ra tin hiéu sé dudi dang

cac xung dién.
1

\ - v
W L :
2L ¥ " ra
/ l tl B 1D
s - 3 .
- 2 -
——— o= O téc 48 cao

O the d6 thap

a) Hin

Hinh 2.37: Cau tao (a) va nguyén ly hoat dong ciia cam bién téc d6 banh xe

* Nguyén Iy ciia cam bién toc dd banh xe:

Vanh ngoai cia roto ¢ cac ring, nén khi roto quay, sinh ra mot dién ap xoay chiéu
c6 tan sb ty 1& véi tée do quay cua roto. Pién ap AC nay bao cho ABS ECM biét toc do
banh xe.

-Bo diéu khién dién tir st dung tin hiéu 1a tan s6 ctia dién ap nay nhu mot dai lugng
do tdc do banh xe. Bo diéu khién dién tir kiém tra tan sb truyén vé cua tat ca cac cam
bién va kich hoat hé thong diéu khién chdng him ctirng néu mot hodc mot sé cam bién
cho biét banh xe c6 kha nang bi ham cing.

Tan s6 va do 16n cua tin hiéu ty I¢ thuan véi toc d6 banh xe. Khi téc do ciia banh
xe tang 1én thi tn s6 va do 16n cua tin hiéu ciing thay d6i theo va nguoc lai.

- Khéi diéu khién dién tir ECM: La trung tam diéu khién caa hé théng, gom hai bo
Vi xtr Iy va cac mach khac can thiét cho hoat dong cua né.

-ECM nhan biét duoc toc d quay cia banh xe, ciing nhu tbc dd chuyén dong tinh
tién ctia Xxe nho tin hiéu truyén vé tir cac cam bién téc do banh xe. Trong khi phanh su
giam toc do xe tuy theo luc dap phanh, téc do xe lac phanh, va diéu kién mat duong.
ECM giam sat diéu kién truot giita banh xe va mit duong nho bo kiém tra su thay doi
tdc do banh xe trong khi phanh. N6 xir Iy va phat tin hiéu diéu khién cho khdi thuy luc
cung cAp nhing gia tri 4p sut t6i wu trong xi lanh banh xe dé diéu chinh toc d6 banh xe, duy
tri luc phanh 16n nhét trong giéi han d6 truot cho phép.
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Ngoai ra ECM con thyuc hién chtre nang ty kiém tra va cho ngirng chirc ning ABS
néu phat hién hé thdng c6 tryc trac.

- Khéi thuy lec (Hydraulic Control Unit): Bao gém cac van thay luc diéu khién
bang dién tir, bom thaty lyc va binh tich ning. C6 nhiém vy diéu chinh 4p suat trong dan
dong phanh theo tin hiéu tir khéi diéu khién dién tr, dé tranh khong cho cac banh xe bi
ham cting khi phanh.

* So' @6 mach dién hé théng phanh ABS.

DYNAMIC STABILITY CONTROL 04151
BATTERY * ok MAIN FUSE
W BECTION 00291
B F.01 MELAY AND FUSE BLOCK Y :,‘IZ'\Y“J ';';" -
T s
» HE CAN2 MO CANE ™
AR M #
. —~ F
%6 N L
LAY ) LGy
! et !

Hinh 2.38 So d¢6 mach dién hé thong phanh ABS trén xe Maxda CX-5 2021
* Nguyén Iy hoat dong ciia so' @0 mach dién hé théng phanh ABS:

Hé thdng dugc cap dién ngudn tir ngudn chinh 200A qua 3 cau chi chinh SRS
7.5A modun ABS/DSCM 50A va ABS DSCM/30A cip ngudn vao cac chan A, B, Q tai
hop DSC HU/CM. Hai chan mang can giao tiép CAN high va CAN low tai vi tri AF va
AC giao tiép véi cac hop khac trén xe.

- Cac cam bién tdc d6 banh xe dit tai 4 banh LF vé chan AG va Al.

+RF vé chan F va C

+LR vé chan L va O

+RR vé& chan AA va X

Chan AL ndi mass

- Khi phanh gap (ABS hoat dong) dua vao cac cam bién téc do banh xe 1ap ¢ bon
banh. Cac tin hiéu nay dugc giri vé hop ABS (DSC HU/CM) hop ABS sé tac dong diéu
khién téi cac bd phan chap hanh nhu bom ABS (bo phan chap hanh thuy lyc, dén bao
ABS. ECU ctia ABS dua vao cac tin hiéu cam bién dua vé dé tinh toan va diéu khién
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cac van dién tir 4 banh dé chéng bé cing phanh.
b) Hé thong tai khi an toan
Tui khi SRS (Supplementary Restraint System) duoc trang bi dé bd sung cho nguoi
14i va hanh khach khi ho d3 duoc bao vé bang dai an toan.

Hinh 2.39: So d6 bé tri thi khi trén xe
Déi véi nhirg va dap nghiém trong & phia truéc hodc sudn xe, tai khi SRS cing

V6i dai an toan s& ngin ngira hoic giam thiéu chan thuong.

DPai an toan: La mdt trong nhitng phuong tién co ban bao vé nguoi lai va hanh
khach khong bi vang ra khoi xe trong qua trinh va dap dong thoi ciing giam thiéu su
Xuat hién va dap tha cap trong cabin.

Sy can thiét phai c6 dai an toan va tai khi SRS: Khi xe ddm vao xe khac hoac vat
thé ¢o dinh, n6 dung lai rat nhanh nhung khong phai ngay lap tac. Vi dy nhu xe dam vao
vat thé ¢ dinh vai van toc 50 km/h, bi ddm ¢ phia dau xe, thi xe chi dirng lai sau khoang
0,1 gidy. O thoi diém va dap ba do sdc nging dich chuyén nhung phan con lai cua xe
van dich chuyén véi van toc 50 km/h. Xe bat dau hap thu ning luong va dap va giam
toc d6 vi phan trudc cua xe bi ép lai. Trong qué trinh va dap, khoang hanh khach bat
dau chuyén dong cham lai hoic giam tc, nhung hanh khach van tiép tuc chuyén dong
lao vé phia trudc véi van toe nhu lue dau trong khoang xe.Néu nguoi 1ai va hanh khach
khong deo day an toan ho s& chuyén dong tiép tuc véi van toc 50 km/h cho dén khi ho
va vao céc vat thé trong xe.

Tui khi SRS gitip giam hon nita kha ning va dap ciia mat va dau véi cac vat thé
trong xe va hap thu mot phan lyc va dap 1én ngudi lai va hanh khach.

Mo dun tai khi gdm mét co cau san sinh ra chat khi va mot ti lam bang vai nhe.
Mo dun thi khi 141 xe dugc dat trén vo lang, mo dun tai khi khach trude dat trén bang
tap 16 phia trude va thuong I6n bang hai lan tai khi lai xe.

Cam bién va cham va cam bién an toan thuong duoc dit bén trong cum cam bién

tai khi trung tam, dé cam nhan cac chan dong trong qua trinh va cham va gui thong tin
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vé mo dun diéu khién,

Cam bién va cham: Cam bién loai ban dan bao gom mét thudc thang va mot mach
tich hop. Cam bién nay do va chuyén doi lyc giam tdc thanh tin hiéu dién. Pién ap tin
hiéu phat ra thay d6i tuyén tinh theo muc do giam téc. Tin hiéu nay sau dé duoc giri dén
mach diéu khién kich nd va duoc dung dé danh gia xem c6 can kich hoat tai khi hay
khong.

Cam bién loai co khi duoc dit bén trong bo thoi khi bao gdm mat vat nang (vién
bi) dé phat hién lyc giam tdc, mot kim hoa dé kich ngoi nd, cac 16 xo, cac thiét bi an
toan... Kim hoa dugc cai vao truc kim hoa hay vat nang qua dia cam, do d6 ngan khong
cho kim hoa phong ra. Khi Iyc giam tc do xe bi dam tir phia truéc 16n hon mot gia tri
xéac dinh, chuyén dong cua vat niang thang luc 16 xo chdt ty hay 10 xo xodn. Két qua 1a
kim hoa dugc nha ra khoi truc kim hoa hay dia cam. Kim hoa sau d6 phong ra bang lec
10 xo kim hoa hay 16 xo xo04n dé kich n6 ngoi no.

Trén xe duoc st dung loai cam bién va cham ban dan vi c6 d6 chinh x4c cao va co
thé dung lai duoc néu nhu khong bi bién dang va sau khi qua self-test khong dé lai 18i nao.

* Cdp xodn:

Cap xoan dugc dung dé ndi dién tir phia than xe (cd dinh) dén vanh tay lai (chuyén
dong quay).

V6 duoc lap trong cum cong tac tong. Roto quay cung voi vanh tay l4i.

Cap c6 chiéu dai khoang 4,8 (m) va duoc dat bén trong vo sao cho né bi chung.
Mot dau cia cap duoc gan vao vo, con dau Kia gan vao réto.

Khi vanh tay lai quay sang phai hay trai, no ¢ thé quay duoc chi bang do ching
cua cap (2 va /2 vong).

Hinh 2.40: C4u tao clia cap xoan.
1- Cdp; 2- Truc ldi chinh; 3- Bé céng tdc; 4- Phan quay; 5- Cam huy; 6- Gidgc

Noi dén ngoi no; - Vo
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* Hoat dong ciaa hé thong tii khi

wlr

el

—_
-3

Hinh 2.41: So dd nguyén 1y hoat dong cia thi khi.
1- Tai nan va dap; 2- Séng va dap; 3- Cam bién tii khi trung tam va ECU; 4-
Cdm bién dy phong; 5- Nguon; 6- B thoi khi; 7- Ngoi né; 8- Chat tao né; 9- Tuii khi
cho hanh khach; 10- Tui khi cho tai xé
2.

Cam bién tai khi trung tAm nhan tin hiéu va dap khi bi xe bi tai nan, tin hiéu nay
dugc truyén téi bo xtr Iy trung tim, bd Xt Iy trung tAm cho dong dién chay dén ngoi nd
va nong 1én. Két qua 13 nhiét nay lam bt chdy chét chay (chta trong ngodi nd) va lam
lra lan truyén ngay lap tirc dén chat moi va chét tao khi. Chét tao khi tao ra mét luong
|6n khi nito, khi nay di qua mang loc, duwoc 1am mat va sau d6 di vao tai. Tai phong 1én
ngay lap tic boi khi. N6 xé rach mat vanh tay 1ai hay ctra ti khi va phong 1én trong
khoang hanh khach. Tui khi xep nhanh xudng sau khi n do khi thoat qua céc 18 khi xa
khi. N6 1am giam lyc va dép vao tdi khi ciing nhu bao dam tim nhin rong.

Cam bién du phong c6 tac dung chong kich hoat tai khi khi va dap khong du 16n.
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2.6. Cac hé théng phu
2.6.1. H¢ thong diéu hoa khong khi

Hé théng diéu hoa khong khi trén 6t6 c6 nhiém vu tao ra mdi trudng
khong khi thoai mai va trong lanh trong xe. Khi thoi tiét nong, hé thong diéu hoa
khong khi c6 nhiém vu giam nhiét do, 1am mat khong khi trong xe. Khi thoi tiét
lanh, h¢ thong diéu hoa khong khi ¢6 nhiém vy ting nhiét do, lam 4m khong khi
trong xe. Ngoai ra, h¢ théng diéu hoa con c6 nhiém vu luu thong khong khi, loc
sach khong khi va khir mui phat xa tr dong co, khi xa cta dong co...

Yéu cau: Tao dugc cam giac thoai mai, mat mé cho ngudi ngdi trong xe.

Quat gid dan lanh phai chay dugc nhiéu téc d6 khac nhau. Ludng gi6 cua
may lanh phai dugc phan bd twong dbi déu khap khong gian trong xe.

Duy tri dugc trang thai cuia khong khi thoai mai trong xe.

Hé théng diéu hoa khong khi hoat dong o6n dinh, hiéu qua kinh té cao,
tiéu hao cong suat cho hé thdng diéu hoa nho.

Moi chit duoc din vao may nén va dwgc nén 1én 4p sudt cao, nhiét do cao
& thé hoi, sau d6 dugc di qua bd ngung tu (gian nong). Tai day, moi chat duoc
lam mat (nho quat va hé théng tan nhiét) va ngung tu lai ¢ thé long. Moi chat
dang thé long tiép tuc luu thong dén thiét bi loc va tach 4m (binh chira) dé duoc
hat hoi 4m va loc nhiing tap chat va sau d6 qua van tiét luu. Tai van tiét luu moi
chat long dugc gidn né dot ngdt, phan tan thanh dang swong c6 ap suét va nhiét do thap,
réi tiép tuc di qua gian lanh. Lac nay, khong khi tir bén ngoai dugc thoi
qua gian lanh va di vao trong xe. Moi chét trong gian lanh nhan nhiét tr khong
khi 1am cho nhiét do khong khi trong xe giam xudng, tao cam giac dé chiu cho
ngudi ngoi trong xe.

Pong thoi, mdi chat qua gian lanh nhan nhiét tr khong khi, hoa hoi rdi
Iru thong tudn hoan vé lai may nén va tiép tuc hoat dong theo mét chu trinh mai.

May nén: May nén 1a ngudn dong luc tao ra sy luu thong ctia moi chat lam lanh

trong chu trinh. Méi chat 1am lanh tir b héa hoi di ra c6 ap suat va nhiét do thap, sau
khi qua may nén méi chat dugc nén véi ap suat va nhiét do cao va duoc dua tdi b ngung
tu.

May nén dugc din dong quay tir puly truc khuyu dong co nho bo truyén dong dai.
Hé thong diéu hoa trén 6t6 thuong dung cac loai may nén: kiéu dia chéo, kiéu canh gat,
Kiéu co cau truc khuyu, kiéu 6ng cuon.
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Hinh 2.42: Cau tao ctia hé thong diéu hoa
1- May nén; 2- Gian néng; 3- Quat; 4- Binh loc/ hit am; 5- Van gian né; 6- Gian

lanh; 7- Buong ong hiit ( ap sudt thap); 8- Puong éng xd (dp sudt cao); 9- Bé tiéu
dm; 10- Cira S6 quan sdt; 11- Binh sdy khé néi tiép; 12- Khéng khi lanh; 13- Quat
long séc; 14- Bé ly hop tir civa quat gié; 15- BG Iy hop mdy nén; 16- Khéng khi,

Gian néng: Gian néng c6 nhiém vu lam thay d6i trang thai ctia méi chat tir trang
thai thé hoi sang trang thai thé long. Khi ra khoi may nén & 4p suat cao va nhiét do cao,
qua gian nong, moi chat chuyén sang trang thai 16ng ¢ ap suit cao va nhiét do giam
xudng. Gian nong truyén nhiét lwong ctia moi chat & nhiét do cao cho khong khi bén
ngoai xe.

Van tiét lvu: Phun moi chét 1am lanh & thé long ¢ ap suét va nhiét 46 cao qua mot
khe nho (sau khi mi chat 1am lanh d3 qua binh chira/htit 4m) 1am méi chat long gidn né
d6t ngot va phan tan thanh dang swong c6 ap suit va nhiét do thap.

Diéu chinh lwong moi chat cap cho gian lanh trén co s¢ tai lam mat dé tao
hiéu qua 1am lanh cuc dai tai moi thoi diém. Két qua 13 méi chat lam lanh & trang thai
long 1ién tuc bién thanh trang thai khi & ctra ra cta gian lanh ma khéng phu thudc vao
tai 1am lanh hay tdc d6 may nén.

Thiét bi loc/hut am: Thiét bi loc/htit am 1a mot thiét bi dé chira moi chat duge hod
long tam thoi boi gian nong va cung cap mot luong moi cht theo yéu cau toi gian lanh.

Thiét bi loc c6 chat hut am va lué6i loc dung dé loai trir cac tap chat hodc hoi am
trong chu trinh lam lanh.

Gian lanh: Gian lanh 1am bay hoi méi chit lam lanh & dang swong sau khi qua
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van gidn nd. Moi chét trong gian lanh c6 nhiét 6 thap va ap suét thap, n6 1am lanh
khong khi ¢ xung quanh gian lanh.

* So' d0 mach dién hé thong diéu hoa trén xe Mazda CX-5
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Hinh 2.43A: So d6 mach dién hé théng diéu hoa trén xe Mazda CX-5 2021 (1)
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Hinh 2.43B: So d6 mach dién hé thong diéu hoa trén xe Mazda CX-5 2021 (2)
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* Nguyén ly lam viéc:

Modun duoc cip tir Chinh 200A, ngudn qua cau chi chinh HEATER 40A, cap
ngudn cho relay. Tin hiéu diéu khién tir PBCM s& diéu khién va cap mass cho cudn hut
dong mach, cap tiép nguon cho bo diéu khién quat gio thdi, va quat gié dong co, va cac
cam bién.

Cam bién giri tin hiéu vé FBCM dua theo tinh tranh hoat dong nhiét 6 mai trueong
ma nguoi diéu khién da dé ra dé PBCM tinh toan va gt 1énh téi cac co cau chap hanh
nhu quat gi6 va may nén.

Cam bién 4ap suat ga. Cam bién nhiét do trong xe. T4t ca cac cam bién nay duoc
giri vé FBCM dé tinh toan kiém soat nhiét d6 va toc do quat gié cit may nén khi du nhiét
do.

2.6.2. H¢ thong néang ha kinh

Cong dung cua hé théng 1 nang va ha kinh xe nhd mé to dién mét chiéu. Hé thdng
str dung nam cham vinh ciru, mé to nhé gon, dé lip rap, mé to quay duoc ca hai chiéu
khi d6i chiéu dong dién; cira c6 thé nang cao hoac ha thap tuy y.

Pé diéu khién nang ha kinh, nguoi ta b tri cong tic ¢ cc vi tri: Ctra bén trai nguoi
14i xe va mdi cira hanh khach mét cong tic diéu khién. Trong d6 cong tac tai cira nguoi
14i 1a cong tac chinh, né c6 thé diéu khién duogc tat ca cac cong tic ning ha kinh cta
khéc.

POWER WINDOW
MAIN SWITCH

COVER A—
%

Hinh 2.44: B) tri cong tac diéu chinh nang ha kinh tai cira xe phia tay l4i
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POWER WINDOW SYSTEM 0912-2a
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Hinh 2.45A: So @6 mach dién hé théng nang ha kinh trén xe Mazda CX-5 2021 (1)
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Hinh 2.45B: So d6 mach dién hé thong nang ha kinh trén xe Mazda CX-5 2021 (2)

* Nguyén Iy hoat dong ciia so dd6 mach dién ning ha kinh trén xe Mazda CX-5:

- Khi ngudi 14i mudn mé cua kinh ra thi khi d6 ngudi 1ai xe s& bAm cong tic dé
diéu khién cho mé to quay nguoc lai va théng qua bd co cAu chap hanh thi kinh s& ha
xuéng.
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Ta c6 dong dién di qua md to nguoc véi ban dau khi mé to diéu khién nang kinh.
- Ta c6 dong dién nhu sau:

(+) Ngudn — céu chi tong(200A) — cau chi(15A) — chan 1G ctia cum cong tic
chinh — 1D — chan F md to — chan E md to — 1F —1K — G13 — vé Mass.

* Cira 56 phia sau phai cta ngudi lai:

- Khi ¢6 hanh khach mudn mé cua kinh ra thi khi d6 hanh khach bAm cong tic dé
diéu khién cho mé to quay va thong qua co cau chap hanh thi khi d6 kinh s& duoc ha
xuéng.

Ta c6 dong dién di nhu sau:

(+) Ngudén — céu chi tong(200A) — cau chi(30A) — chan C cta cum cong tic
cua hanh khach phia sau phai nguoi 1ai — chan H — chin E mé to — chan F mo t&
chan I — chan K — G20 — vé Mass.

- Khi hanh khach muén khoa cua kinh lai thi khi d6 hanh khach s& bAm cong tic
diéu khién cho mo to quay va thong qua b chap hanh thi kinh s& quay 1én. Ta c6 dong
dién nhu sau:

(+) Ngudén — céu chi tong(200A) — cau chi(30A) — chan C clia cum cong tac
cua hanh khach phia sau phai nguoi 141 — chan I — chan F m6 to — chan E mo to
— chan H — chan K — G20 — vé Mass.

2.6.3. Hé thong riva kinh va gat mwa

O t6 dung céc kiéu hé thong gat nudc va rira kinh sau day:

* Gat nudc:

Hé théng gat nudc ¢ cac ché do 1am viéc:

- Gat nu6c mot toc do.

- Gat nudc hai tée do.

- Gat nudc gian doan.

- Gat nudc gian doan co6 hi¢u chinh thoi gian gian doan

- Gat nuéc két hop véi rira kinh

* Rua kinh:

- MO to rua kinh trude va kinh sau riéng ré.

- Rua kinh trudc va kinh sau dung chung mét mo to.

Hé thdng gat nudc va rira kinh bao gdm cac bd phan sau:
* Mo to gat nuwéc
- C4u tao cta md to gat nudc: La mot loai dong co dién mot chiéu dung nam

cham vinh cuu.

- Méto gat nuc bao gom mot moto va co cau truc vit — banh vit, banh ring dé
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giam tdc d6 cua mo to.

Mot méto gat nude thudng st dung ba chdi than: choi tc do thap, chdi than téc
d6 cao va choi than dung chung (dé ndi mass). Nhu vay, nho cau tao dac biét ma moto
gat nudc ria kinh hoat dong véi ba ché do: toc do thap, tdc do cao va ché do gian doan.

Cong tac ding tu dong: cong tac dirng ty dong duoc gan lién voi banh ring dé gat
nuéc dirng tai mot vi tri cudi khi tat cong tic gat nudc & bat ky thoi diém nao nham tranh
giéi han tam nhin tai xé. Cong tac dung ty dong bao gdom mot dia dong c6 khoét ranh
va ba tiép diém.

Cong tac ding ty dong bao gdm mot dia dong co khoét ranh va ba tiép diém.

O vi tri OFF cua cong tic gat nuéc tiép diém gitra duoc ndi véi choi than toe do
thip ctia mo to gat qua cong tic, mo to s& tiép tuc quay dén diém dirng nho duong dan
tiép diém qua 14 dong. Tai thoi diém nay mach duoc dong bai tiép diém khac va mo to.
Mach kin nay sinh ra hién tuong phanh dién, ngdn khong cho mé to tiép tuc quay do
quan tinh.

Mot stre dién dong dao chiéu duoc sinh ra trong cac cudn tng khi mé to quay cd
tac dung gisi han téc do quay cia mo to.

O toc d6 thap: Khi dong dién tir chdi tée do thap qua cudn (tng mot stc dién dong
dao chiéu 16n duoc sinh ra, 1am cho mé to quay cham.

O téc d6 cao: Khi dong dién tir choi toe do cao chay qua cac cudn tng, mot suc
dién dong dao chiéu nho duoc sinh ra 1am mé to quay o téc do cao.

Hinh 2.46: Cong tic vi tri dimg ty dong.
1- La dong (dia cam); 2- Tiép diém; 3- M6 to gat nudc;
4- Céng tac ding tu dong (6 i tri dirng).
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* So' d0 mach dién hé théng gat mwa
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Hinh 2.47A: So d6 mach dién hé thong gat mua trén xe Mazda CX-5 2021 (1)
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Hinh 2.47B: So d6 mach dién hé thong gat mua trén xe Mazda CX-5 2021 (2)

* Nguyén ly hoat dong ciia so dd mach dién hé théng gat mwa:
Ngudn tir 4c quy qua cau chi chinh MAIN FUSE 200A, qua hop cau chi RELAY

AND FUSE BLOCK chia ra mach diéu khién gat mua qua 3 cong (R. wiper 15A, Wiper
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20, C/U 1G1 20A). Dong dién s& chay qua cau chi R. Wiper 15A cép ngudn cho hdp
RPCM. Dong dién s& chay qua cau chi Wiper 20A sé& cap ngudn cho céc reley gat mua.
Cong tac diéu khién co céc vi tri:
1. OFF (dung)
2. LO (cham)
3. HI (nhanh)
5.AUTO (tu dong)
4. INT (gian doan)
Hoat dong khi cong tic gat nudc & vi tri LO (téc do thap):
Khi cong tic gat nudc duoc bat vé vi tri tbe do thap, dong dién di vao chdi than t
dc do thép ctia motor gat nudc (goi la LO) thé hién nhu trén hinh vé va gat nudc hoat d
ong & toc do thap.
(+) dc quy — chan + B — tiép diém LO cong tic gat nudc — chan + 1 — moto
r gat nude (LO) — mass
2.6.4. Hé thong diéu khién gwong
Khi giao thong trén dudng ngay cang tré nén dong dic, nguoi 1ai xe bat dau
thay dugc sy bat tién ctua guong chiéu hau Kiéu cii. Co rat nhiéu diém o phia sau khong
nhin thdy dugc, nhat 12 ¢ hai bén, khi gwong dugc lap ¢ trong xe. Bén canh dé, guong
chiéu hau lap trén kinh chan gi6 thuong xuyén bi mat tac dung béi ngudi ngoi sau hay
khi xe ché hang héa. Vi thé, cac nha san xuat 6td bat dau nghién ciru ché tao va ung
dung loai gwong chiéu hau cho phép lai xe diéu khién goc nhin va c6 tam nhin rong hon.
* So @0 mach dién hé thong gat mwa

POWER QUTER MIRROR 0912-3a

.

HATTERY FO8 VAW Fume O Furtpemn £.140 | spnee. Gesenw (L4 D) soes. 88 - WITHDUT METACTASLE OUTEN MSUNON
=] a B2 | O s #7  WITH RETRACTAILE OUTEN MAICH
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T

Hinh 2.48A: So d6 mach dién hé théng diéu khién guong chiéu hau Mazda CX-5 2021 (1)
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- CAu tao: Ac quy, cong tic diéu khién guong, cac mo to guong, khoi cau chi va ro le

POWER OUTER MIRROR 0912-3b

(27 Bropom (LMD ) spmes Devrsd 104 1 ) spmes

Hinh 2.48B: So d6 mach dién diéu khién guong chiéu hau Mazda CX-5 2021 (2)
* Nguyén ly hoat dong ciia so dd mach dién hé thong diéu khién gwong phai:

Ché do quay lén trén: (+) Ngudn — cau chi guong(7.5A) — ché do UP
— qua chan C m6 to — chan F mé to — chan 2N — G13 — vé Mass.

Ché do quay xubéng dudi: (+) Nguén — cau chi guong(7.5A)
— ché 46 DOWN — qua chin F mé to — chan C mé to — chan 2N — G13 — vé Mass.

Ché do6 quay sang phai: (+) Nguon — cau chi guong(7.5A) — ché d6 RIGHT
— chan F m6 to — chan I md to — chan I md to — chan 2N — G13 — vé Mass.

Ché d6 quay sang trai: (+) Ngudbn — cau chi guong(7.5A) — ché d6 LEFT
— chan F m6 to — chan I mo to — chan I md to — chan 2N — G13 — vé Mass.

*Céc ché do diéu khién guong xudng dudi, 1én trén, sang trai, sang phai cia guong
trai 1a tuong tu

Sinh vién thyc hién: Pham Hung Phuong Huéng dan: PGS.TS Pham Quéc Thai 66



Khai théc ky thudt hé thong dién than xe trén 6 t6 Mazda CX-5 2021

CHUONG 3. TINH TOAN KIEM TRA CONG SUAT MAY PHAT VA
DAY DAN TRONG HE THONG PIEN TREN XE

3.1. So' @b cung cip dién va phan bd phu tai

HT diéu khién dong co HT HT
(Ddnh lita & Phun xdng) chiéu sdng tin hi¢u

4 HT thong tin

Accu

HT gidi tri
trong xe

A HT diéu hoa
khone khi

May phat HT khéa cita
dién & bao vé xe

HT bK
phanh

HT khdi djng HT gat & HT khod dai an
déng co xong kinh toan & PK tii khi

Hinh 3.1: So dd cung cp dién tong quat trén xe

* Phu tai dién trén 6 to, dwa vao thoi gian 1am viéc ¢ thé chia 1am 3 loai:

Dé dam bao dii cong sudt cho cac tai tidu thy trén xe can phai xac dinh ding loai
may phat dé Iap trén 6 to, vi may phat 1a ngudn cung cap ning luong chinh cho céc tai
ti€u thu khi 6 t6 hoat dong.

Phu tai dién trén 6 t6, dua vao thoi gian 1am viéce c6 thé chia 1am 3 loai:

+ Tai hoat dong lién tuc: La nhirng phu tai lién tuc hoat dong trong qua trinh xe
van hanh (khi dong co hoat dong). Va khi dong co khong hoat dong (str dung nang lugng
ac quy).

+ Tai hoat dong trong thoi gian dai: La nhitng phu tai hoat dong trong nhirng
khoang thoi gian twong ddi dai, tuy thudc vao diéu kién van hanh cua lai xe.

+ Tai hoat dong trong thoi gian ngan: Cac phu tai nay thudng chi hoat dong trong
thoi gian ngan (< 2-3 pht).

Hé sé sir dung phu tai A cia mdi phu tai phu thudc vao thai gian st dung phu tai
d6. Tuy diéu kién bén ngoai nhu ning, mua, swong mu, hay ngay va dém ma tan so sir
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dung mdi phu tai 1a khac nhau.

Phu tai dién trén xe c6 thé chia ra lam 3 loai: Tai thuong truc 13 nhitng phu tai

lién tuc hoat dong khi xe dang chay, tai gian doan trong thoi gian dai va tai gian doan

trong thoi gian ngan duoc trinh bay nhu so d6 sau:

3.2. Tinh toan kiém tra cdng suit may phat dién trén xe

MAY PHAT

AC-QUY

Nap di¢n

'

'

'

Tai hoat dong lién tuc

Tai hoat dong trong thoi

Tai hoat dong trong thoi

gian dai gian ngan
2 Carradio [* Pén xi nhan [* .| Dén suong
Hé thong >
dénh lia mu
n \ 14 fal . P
anh [u Dén bao trén ) Dén phanh
tap 16 . Deén lai phy
~ le N Pén tran ¢
Bom nhién ¢ beén kich |, tro
licu thudc R A "
i Mo to diu | . Mo to gat
benbiénso | khién kinh nuae
A bl A Xe A
H¢é thong Quat dieu |
hun nhién |* Den dauxe hoa nhiét d6 v 1A
p ° ot do .| Khoi dong
liu R , < > ]
; . < Xong kinh  [* dién
Dben cot < £
Quat lam |
o < : . Mo to phun | . Dbén khoang
mat dong bén pha ¢ o < > . )
nudcC raa hanh 1y
co
Ha tha bén sau xe [ kinh
€ on < P » A A
¢ théng e Mot
Kiém soat Peén bén )
d(-)ng co hﬁng Xe Mo to mo < > Mo to dléu
cira xe khién anten

Hinh 3.2 : So dd phu tai dién trén 6 t6
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3.2.1. Ché dj tii hoat dong lién tuc
O ché @6 tai hoat dong lién tuc thi hé sé sir dung caa mdi tai la: A = 100 %.

Bang 3.1 Muc tiéu thu dién cua cac tai hoat dong lién tuc

Stt | Tai dién hoat dong lién tuc Cong suat (W)
1 | Hé théng danh lira 20
2 Bom nhién liéu 70
3 Hé thdng phun nhién liéu 100
4 Hé théng kiém soat dong co 180
5 Quat lam mat dong co 100
Tong cong suit tiéu thu (Pwi) 470

3.2.2. Ché d¢ tdi hoat dong khong lién tuc

O ché d6 nay thi hé s6 sir dung (L) ctia mdi tai thay ddi phu thudc vao su van hanh
xe ciia mdi tai xé ciing nhu phy thudce vao diéu kién van hanh va dia ban xe hoat dong.
Theo s6 lidu & catolog, ta co bang 3.2 nhu sau:

Bang 3.2: Muc ti€u thu dién cua cac tai hoat dong khong lién tuc.

2e aen n A en Cong suit Hé s0 sir Cong suit
STT Tai dién hoattc;ll(ing khong lién thure dung tinh toén
‘ (W) ) (W)
Hé thong Radio va dan am
1 100 0,3 30
thanh
2 Dén bdo trén tap 16 20x 2 0,5 20
3 Pén kich thudc 4x10 0,2 8
4 | Dén bién so xe 2Xx5 0,2 2
5 bén dau xe 4x5 0,3 6
6 | Déncot 2 X 55 0,4 44
7 bén pha 2 x 60 0,4 48
8 Pén xi nhan 4x21 0,2 16,8
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Tai dién hoat dong khong lién

Cong suit

HE so s

Cong suat

STT tuc thue dung tinh toan

' (W) *) (W)
9 Dén phanh 3x21 0,3 18,9
10 Dén trong xe 8x5 0,2 8
11 bén swong mu 2x55 0,05 55
12 | ben khoang hanh ly 5 0,1 0.5
13 | Dén lai phy trg 2 X 55 0,05 55
14 | M to diéu khién kinh 4x30 0,1 12
15 | Mo to phun nudc rira kinh 60 0,2 12
16 | Mo to gat nudc 90 0,2 18
17 | Mo to diéu khién ghé 9x 30 0,1 27
18 Mo to mo cira xe 4 x 150 0,1 60
19 | M6 to diéu khién anten 60 0,1 6
20 | Coi 40 0,2 8
21 | Hé thdng x6ng kinh 120 0,1 12
22 | Quat diéu hoa nhiét do 2x80 0,5 80
23 | Khoi dong dién 600 0,1 60

Téng cong suat tiéu thy (PW2) 508,2
3.2.3. Tinh todn céng sudt va chon mdy phit
Tur bang 3.2, ta co:
Cong suit tinh toan = Cong suit thuc x Hé sb sir dung
Tir bang 3.1 va 3.2, ta c¢6 téng cong suét tiéu thy cia cac tai trén xe 1a:
Pyw = Pw1 + Pw2=
Pxw =470 + 508,2 = 978,2 (W)
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Cong thirc xac dinh cudong do dong dién theo yéu cau ctia may phat theo tai lidu [2]:
I, = Pzw

Udm
Trong d6: It - Cuong do dong dién dinh mc.

Psw - Téng cong suét tiéu thu cua cac phu tai trén xe.
Udm - Dién ap dinh mac, Uam = 12 (V)

978,2

=> I =—"= 81,51 (4)
Cudng do dong dién dinh mic cia may phat, véi hiéu suit ciia may phat dién 1 =
(0,85+0,9). Chonn =10,9
I, 81,51
Igm = E = 0.9
May phat thyc té sir dung trén xe Mazda CX-5 cua Mazda c6 ky hiéu PA5J18300.
Co output 100 (A); 12V.
Vay Véi lam = 90,56 (A) < 100 (A), nén may phat lip trén xe phat di cong suat cung cap

= 90,56 (4)

cho céc tai.

Hinh 3.2. May phat PA5J18300 chon str dung trén xe Mazda CX-5 2021

3.3. Gi6i thiéu tdng quat vé day din trong cac hé thong trén xe.

Day dan trong 6 to thuong 1a diy dong c6 boc chat cach dién 1a nhya PVC. So V6i
day dién dung trong nha, day dién trong 6 t6 dan dién va dugc cach dién tét hon. Chat
cach dién boc ngoai diy dong khong nhiing co dién tro rat 1on (10%2Q/mm) ma con phai
chiu duoc xdng dau, nhét, nudce va nhiét do cao, nhat 1a ddi vai cac day dan chay ngang
qua nap may.

Trén 6 t6 dé dap wng viéc truyén tai dén cac phu tai, nha san xuét si dung rat nhiéu
loai ddy dan véi cac kich thuéc va mau sic khac nhau. Day dién trong xe duoc gop lai
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thanh bo day. Cac bo day dugc quan nhiéu 16p bao vé, cudi cung 14 16p bang keo. Trén
nhiéu loai xe, bo day c6 thé duoc dit trong 6ng nhya PVC.

3.4. Tinh toan kiém nghiém day din trong hé thong chiéu sing.
3.4.1. Tinh todn kiém nghigm ddy din cho mach di¢n dén pha cos.

Céc thiét bi tiéu thu dién trong mach: Hai bong dén pha ¢t voi cong suat mdi bong
12 60W khi chiéu xa va 55W khi chiéu gan. Hai bong dén dudi véi cong suat mdi bong
1321 W. Ché d6 chiéu xa va gan khong xay ra dong thoi, nén khi tinh toan kiém nghiém
day dan ta ding cong suat ciia mach trong ché do chiéu xa dé tinh.

Tong cong suat P tiéu thy trong mach dién dén pha cdt:

P =2x60 + 2x55 = 230 (W)
Cuong do dong di¢n | trong mach:
Taco:P=UxI=>|= S = % = 19,16 (A)

Trong d6: U 14 hiéu dién thé caa ngudn, U = 12 V.

Tiép dién day dan can dung trong mach:

Theo Tai liéu [3], do sut 4p trén day dan thuong duoc tinh bdi cong thirc:

AU = 2L
S

Ta co: S =—

Trong do:

S 1a tiét dién day dan (mm?)

p 1a dién tro suat caa day dan, ta chon p = 0,0178 (Q.mm?%m) cua dong.
L 1a chiéu dai day dan (m), voi xe Mazda CX-5, L =1,4 m.

AU 1a d6 sut ap cua day dan trong mach. Theo Tai liéu [3] véi hé thdng chiéu
sang do sut ap cua day dan trong mach 12 V 1a AU = (0,2-1,2) V. Chon AU = 0,3 (V)
cho mach dén suong pha cét.
Thay céc gia tri da c6 vao, ta co:
19,16 x 0,0178 X 1,4
S = 0,3
Theo tiéu chuan day dan IEC 60439, dong dién tir 15-20A s& co tiét dién khong
qua 2,5 mm?2. Vay S < S, ddy dan st dung trong mach dén pha cét cua xe dam bao bén.

= 1,59 (mm?)
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3.4.2. Tinh todn kiém nghi¢m ddy din cho mach dién dén swong mi
Céc thiét bi tiéu thu dién trong mach: Hai bong den suong mu trude va hai bong
dén suong mu sau véi cong sudt mdi bong 1a 35 W.
Tong cong suét tiéu thu P trong mach 1a: P =55x2 =110 W
Cuong do dong dién | trong mach:
P 110

Taco:P=U XI=> 1 =-=— =916 (A)
u o 12

Trong d6: U 14 hiéu dién thé caa ngudn, U = 12 V.
Tiép dién day dan can dung trong mach:

Theo trén ta co

Trong do:
S 1a tiét dién day dan (mm?)
p 1a dién tré suat cua day dan, ta chon p = 0,0178 (Q.mm?2/m) cua dong.
L 1a chiéu dai day dan (m), voi xe Mazda CX-5, L =1,4 m.
AU 1a d6 syt ap cua day dan trong mach. Theo Tai liéu [3] véi hé thdng chiéu
sang do sut ap ciia day dan trong mach 12 V 1a AU = (0,2-1,2) V. Chon AU = 0,2 cho

mach den swong mu.

Thay cac gia tri da c6 vao, ta co:
g — 216X00178x 14
N 03

= 0,43 (mm?)

Theo tiéu chuan day dan IEC 60439, dong dién tir 8-12A s& c6 tiét dién khong qua
1,5 mm2. Vay S < St day dan str dung trong mach dén swong mu cua xe dam bao bén.
3.5 Tinh toan kiém nghiém day din cho mach dién coi
Céc thiét bi tiéu thu dién trong mach: Coi dién c6 cong suat 1a 40W.
Tong cong suét tiéu thu trong mach la: P=40W
Cuong do dong dién | trong mach:

Taco:P=UxI= [= _40_333(,4)
: —_— ﬁ P — ,
aco U~ 12

Trong d6: U 14 hiéu dién thé cua ngudn, U = 12 V.
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Tiép dién day dan can dung trong mach:

Theo trén ta co

S l.p.L
AU

Trong do:

S 1a tiét dién day dan (mm?)

p 1a dién tré suat cua day dan, ta chon p = 0,0178 (Q.mm?/m) cua dong.

L 14 chiéu dai day dan (m), L=1,5m.

AU 1a do sut ap cua day dan trong mach. Theo Tai liéu [3] véi mach coi dién do
sut 4p cua day dan trong mach 12 V 1a AU = (0,5-1,5) V. Chon AU = 0,6 cho mach coi
dién.

Thay céc gia tri da c6 vao, ta co:
§= 3,33 x 0,0178 x 1,5
0,6
Theo tiéu chuan day dan IEC 60439, dong dién tir 0-8A s& c6 tiét dién khong qua 1mm?,

= 0,148 (mm?)

Viy S < St, ddy dan sir dung trong mach coi dién duoc dam bao bén khi hoat dong.
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CHUONG 4: KIEM TRA, BAO DUONG VA CACH KHAC PHUC

4.1. Kiém tra, bao duéng hé thong cung cap dién
4.1.1. Kiém tra mdy phat di¢n

Chii y: Khong dit truc tiép dién ap duong cua dc quy vao cuc 2B cia mdy phat
dién, néu khong c6 thé gay hu hong cac bo phan bén trong (bong ban dan cong suét) cua
may phat di¢n.

Kiém tra dén canh bao hé théng sac

1. Kiém tra xem dc quy di duoc sac day chua.

2. X4c minh rang tinh trang lap rap cua dai truyén dong 1a dung.

3. BAT danh lira, kiém tra xem dén canh béo cua hé thdng sac c6 sang khong.

Néu n6 khéng sang, hiy kiém tra dén canh bao cua hé thdng sac va day ndi.

Néu dén canh bao ctia hé thong sac va day ndi van binh thuong, hay kiém tra PCM.

4. X4c minh rang dén canh bao cta hé thdng sac co tit sau khi khoi dong dong co.

Néu dén canh bao hé théng sac khong tit, hiy thuc hién kiém tra DTC, sau d6 thuc
hién xtr Iy sy ¢b theo quy trinh chan doan twong @ng.

Kiém tra may phat dién
4.1.2. Kiém tra dién dp mdy phdt dién

1. Kiém tra xem dc quy di duoc sac day chua.

2. X4c minh rang tinh trang lap rap cua dai truyén dong 1a dung.

3. Tét tat ca cac phu tai dién.

4. Khéi dong dong co.

5. Kiém tra dé dam bao rang may phat dién quay tron tru ma khong co6 bat ky tiéng
6n nao trong khi dong co dang chay.

Néu co bat ky tiéng 6n nao, hiy tim nguyén nhan va sira chita hoic thay thé may
phat dién.

6. Po dién ap & mdi dau ndi bang may thir.

Néu khong nhu chi dinh, hay tim nguyén nhan va stra chita hoic thay thé bo phan
ap dung.

8. Tang toc d6 dong co 1én 2.500 vong / phiit.
4.1.3. Kiém tra ic quy

Chuy:

Vi axit trong ac quy 1 chat doc nén hiy can than khi xu 1y ac quy.

Vi axit trong ac quy co tinh &n mon cao, hay can than khong dé axit tiép xtic v6i
quan 4o hodc phuong tién.
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Hién tuong 4c quy yéu xay ra khi may phat khong phat du dién dé nap cho dcquy,
két qua 1a khong khoi dong duoc dong co bang mo to khai dong dién va dén pha sang
mo. Diéu ndy 1a do hai nguyén nhan co ban, hoic 1a do céc thiét bi (icquy hay may phat)
c¢6 van d¢, hoic 14 do cach van hanh xe khong diing nguyén tic 1am cho dcquy hét dién.

Kiém tra cac cuc cua dcquy cd ban hay bi dan mon khong: Cac dcquy bi ban, bi dn
mon hay bi sun phat hoa khong thuan nghich s€ lam giam dién dung va tang dién tré
cua dcquy. Két qua 1a 1am cho dcquy nap chéng sdi va phéng nhanh hét. Truong hop
nhitng acquy da qua cli nén thay acquy mai.

Hién tuong Acquy bi nap qua mirc dugc phat hién thong qua viéc phai thuong
xuyén d6 nude vao dcquy va do sang dén pha thay doi theo téc do dong co.

Dé khic phuc hién tuong nay can phai do dién ap ra ciia may phat, kiém tra bo
diéu chinh dién.

4.2. Kiém tra, bao dudng hé thong khéi dong
4.2.1. Kiém tra may khoi dong.
4.2.1.1. Kiém tra trén xe

1. Kiém tra xem ac quy di duoc sac day chua.

2. May khoi dong hoat dong binh thuong néu né quay ém va khong cé tiéng on
khi dong co quay.

Ngay nay khi ma khoa hoc k¥ thuat dang phat trién tirng ngay thi nhitng tng dung
cong nghé tién tién trén 6 to ngay cang nhiéu. Trong d6 khong thé thiéu nhiing thiét bi
dé tinh tién nghi trén xe, nhu cau sir dung xe hoi ngay cang khat khe hon, con ngudi
ngay cang quan tim dén nhiing chiéc xe duoc trang bi cac hé thong hién dai, ma trén
d6 khong thé thiéu duoc cac thiét bi dién, dién ti.

Néu May khoi dong khong hoat dong, hay kiém tra nhimng diéu sau:

Thao May khoi dong va kiém tra bo khai dong.

Kiém tra day nit lién quan, cong tic ddnh lira va cong tac dai diéu khién (ATX)
hodc cong tic khoa lién dong khoi dong (MTX).

Kiém tra khong tai

1. Kiém tra xem ac quy da duoc sac day chua.

2. Van hanh Mdy khoi dong va kiém tra xem n6 ¢ quay tron tru khong.

Néu May khoi dong khong quay tron tru, hay kiém tra b khoi dong.

3. Po di¢n ap va dong di¢n trong khi May khéi dong dang hoat dong.

Néu khong nam trong thong s6 ki thuat, hay thay thé bo khai dong.

Dién ap thir nghiém khong tai caa bo khoi dong: 11 V

Khoi dong khong tai thir nghiém hién tai: 90 A tré xuéng
Kiém tra cong tic khoa khoi dong
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Chi y:

Khéng st dung lai cong tic khoa lién dong cua May khoi dong néu né di duoc
thao ra khoi xe du chi mét 1an. Thay thé bang mot cong tic khoa lién dong khoi dong
méi khi cai dit.

1. Ngat két ndi cap am cua ac quy.

2. Ngat két ndi cong tic khoa lién dong khoi dong.

3. Xé4c minh rang thong mach nhu dugc chi ra trong bang bang may thir nghiém.

O—0 : Continuity
Terminal
Condition T
A B
Clutch pedal is depressed o—-0
Clutch pedal is not depressed
=<l
B|AFP

P

Hinh 4.1: Kiém tra sy thong mach cong tic khoa
Néu thong mach khong duoc chi ra trong bang, hiy thay thé cong tic khoa lién dong
cua bo khai dong.

4.3. Kiém tra, diéu chinh hé thong chiéu sang - tin hi¢u
4.3.1. Kiém tra va diéu chinh dén pha.

1. Don xe bang cach cho tat ca ngudi ngdi trén xe roi khoi xe va d hét hang hoa
ra ngoai trir 16p du phong, kich va cac dung cu dugc trang bi trén xe.

2. Piéu chinh ap suat khong khi cua tirng 16p xe dén gia tri quy dinh.

3. Di chuyén xe 1én mat bang.

4. Tao mot man hinh hién thi trong hinh bang cach st dung gidy tring, trong luong

gap doi.

Sinh vién thyc hién: Pham Hung Phuong Huéng dan: PGS.TS Pham Quéc Thai 77


http://am.mazdaserviceinfo.com/emazda/dealersystem/service/esi/en_us/SM/2014/Mazda6/n6/img.dir/am6zzw00002367.tif
http://am.mazdaserviceinfo.com/emazda/dealersystem/service/esi/en_us/SM/2014/Mazda6/n6/img.dir/am6xuw00002340.tif

Khai théc ky thudt hé thong dién than xe trén 6 t6 Mazda CX-5 2021

WALL ACTUAL CENTER OF HEADLIGHT

5. Xép xe sat trong sao cho khoang cach dén dén pha cach teong 3 m {9,8 ft}.

6. Po chiéu cao tai diém trung tAm cia dén pha.

ACTUAL CENTER OF HEADLIGHT

)

EIHT MEASUREMENT

&

Hinh 4.3: Po chiéu cao tai diém trung tam dén

Chu y:
Po chiéu cao tai diém chinh giita ciia dén pha, noi dang diéu chinh huéng ngam vi
chiéu cao cua xe khac nhau tiry thudc vao tinh trang xe.

7. Can chinh tdm dén pha véi tdm man hinh.
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l VEHICLE CENTER ;
WALL
] HALOGEN TYPE
VEHICLE CENTER —————! 706 mm {27.8 in)/
DISCHARGE TYPE
707 mm {27.8 in}
HALOGEN TYPE =
706 mm {27.8 in)/ ..
DISCHARGE TYPE i WALL — =
707 mm {27.8 in} .'."f’ P CENTER OF
i/ HEADLIGHT
. REEN
ACTUALCENTEROF— '\ | /] i
HEADLIGHT j 1| I
N [.,: HEIGHT
(] MEASUREMENT
)
(] .
Ul
| | L K )

Hinh 4.4: Can chinh dén pha

8. Pat mot vach ngan phia trudc dén pha khong duge diéu chinh dé chan anh sang.

9. Khoi dong dong co va sac pin.

10. Bat dén pha chiéu sang thap.

11. X4c minh rang diém khuyu cta dén pha & vi tri duoc chi ra trén man hinh diéu
chinh.
4.3.2. Mt s6 hw héng ciia hé thong chiéu sang- tin hiéu:

a) Cum dén pha.

Sau day 1a cac dang hu hong thuong gap cua hé théng dén pha, nguyén nhan,
phuong phap sua chira.

Bang 4.1: Cac dang hu hong, nguyén nhan va phuong phap khic phuc ciia dén pha.

Dang hu héng Nguyén nhan kha nghi Phuwong phap khic phuc

L Kiém tra cau chi, kiém tra ngat
bt cau chi N
mach, thay cau chi méi.

Pén pha cbt khong | o Kiém tra bong dén, thay dén méi
) o Bong dén hong L
sang mot bén neu hong

Kiém tra thong mach, nhét 1a cac

Day dién dut x e 1.
v s cho giac noi.
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Dang hu héng

Nguyén nhan kha nghi

Phuwong phap khic phuc

sang 2 bén

Pén pha cbt khong

Céu chi tong dut

Kiém tra cau chi, thay cau chi

Cum cong tic dén pha hong

Kiém tra cong tic d¢ pha, sira chira
hu hoéng, thay thé mai néu hong
nang.

Day di¢n hong

Kiém tra thong mach, nhit 1a tai

cac giac noi.

sang binh thuong)

Nhay pha khong

sang(dén cbt va pha

Cong tic dén pha hong phan
Plash

Kiém tra cong tic dén pha

Pén pha cbt sang tdi

Boéng dén bi mo

Kiém tra tiép xuc phan dui dén,

guong den

Xuat hién dién tré trong
mach

Dung déng ho do dién kiém tra
thong mach, xac dinh khu vuc

b) Pén hiu, dén kich thwéc va dén swong mu.

Céac hu hong thuong gdp, nguyén nhan va phuong phap khac phuc duoc liét ké

trong Bang 4.2

Bang 4.2: Cac hu hong, nguyén nhan va phuong phap khic phuc cia dén hau, dén kich

thudc va den suong mu.

Dang hu hong

Nguyén nhéan kha nghi

Phuwong phap khic phuc

bén hau khong

Bong den hong

Kiém tra bong dén, thay bong dén
méi néu hong.

sang 1 bén

Day dién bj dit

Dung dong ho do kiém tra thong
mach tung doan.

Cong tic dén bi hong

Kiém tra cong tac dén.

Dbén hau khong

Cau chi téng bi dut

Kiém tra cau chi, kiém tra ngat
mach trong hé thong.

sang 2 bén

Day dién bj dit

Kiém tra théng mach phan diy
chung.
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ben suong mu

khong sang 1 bén

Bong dén swong mu bi hong

Kiém tra bong dén.

Day dién bj ngat mach

Dung dong hd do kiém tra thong
mach phan riéng.

ben suong mu

khong sang 2 bén

Cau chi tong bi dat

Kiém tra cau chi tong.

Cum cong tac bi hong

Kiém tra cum cong tic.

Ro le dén swong mu bi hong

Kiém tra ro le

Day dién bj dt

Kiém tra thong mach phan chung
cua mach

c) Pén bao ré.

Céc dang hu hong thuong gap, phuong phap khac phuc, nguyén nhan kha nghi cia

hé thong duoc liét ké trong Bang 4.3. Cac dang hu hong, nguyén nhan va phuong phép
khac phuc cua hé théng tin hiéu.

Dang hw héng

Nguyén nhan kha nghi

Phwong phap khic phuc

Kiém tra cau chi, kiém tra théng mach

Cau chi duat . . .
o . bang dong ho.
Dén bao nguy va — —
. . Ro le nhay hong Kiém tra ro le
déen  xi  nhan | — , -
) ) Cong tac dén bdo nguy | L
khong sang Kiém tra cong tac bao nguy

hong

Day dién bj dit

Kiém tra thong mach.

Cau chi dut

Kiém tra cau chi, kiém tra ngat mach néu

cO.

bén bao nguy va

dén xi nhan chi

Bong deén bi hong

Kiém tra bong dén, thay bong dén moi
néu hong.

sang mot bén

Day dién bj dit

Kiém tra thong mach phan riéng bén

khong sang.

bén bao nguy
khong sang (dén

Cong tac dén bao nguy
hiém hong

Kiém tra cong tic dén bao nguy hiém

xi nhan sang| = | Kiém tra thong mach bang dong ho do
. . Day dién trong mach dat |

binh thuong) dién
. ) Cong tac dén xi nhan| .

Dén xi  nhan Kiém tra cong tac den xi nhan

khong sang (deén

hong

bdo nguy sang)

Tiép xuc kém

Kiém tra tiép xtic gitra mach dién véi than

Xe, tai cac giac noi.

Pén xi nhan

Ro le den xi nhan hong

Kiém tra ro le dén xi nhan
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chop khong binh
thuong, sang
yéu.

Cong tac deén xi nhan

Kiém tra cong tic diéu khién dén xi nhan

Day dan

Kiém tra xem co tiép xuc kém sinh ra dién
tro hay khong.

Dén dau khong

Cong tac dén dau

Kiém tra cong tic dén dau

Bong dén bi hong

Kiém tra bong dén

) Cau chi dut Kiém tra doan mach.
san . . < <
8 e Kiém tra thong mach bang dong ho do
Day dién bi dut .
dién
Cong tic dén phanh hong | Kiém tra cong tic dén phanh
Dén phanh | .
Kkho , Cau chi hong Kiém tra doan mach.
ong sang
. o Kiém tra bong dén, kiém tra phan tiép xtic
Bong den hong . . oL
V61 dui dén, mdt guong cua den
N Kiém tra cau chi HORN, thay thé néu
Cau chi hong i
hong
. Kiém tra ro le tong hop, thay thé ro le moi
Ro le hong L
neu hong.
Coi khong kéu

Coi tan sb cao va tan sb
thap hong.

Kiém tra coi xe, thay thé néu coi kéu
khong dat tiéu chuan.

Cong tic mat vo lang
hong

Kiém tra cong tic mit vo lang, kiém tra

cac phan tiép xuc vai cac tiep diem.
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KET LUAN

Sau 15 tuan nghién ctru va thuc hién, em dd hoan thanh D6 an tét nghiép véi dé tai:
“Khai thac k¥ thuat hé théng dién than xe trén xe O t6 MAZDA CX-5 2021”.

Qua qua trinh thuc hién Dé tai, em d3 b sung cho ban than nhiéu kién thirc quan
trong nhu thiét ké ban v&, tinh toan xay dung hé théng, ky ning doc va phan tich so d6
k§ thuat mach dién 6 t6 ciing nhu ky nang tim kiém va nghién ctru tai liéu.

Pay 1a mot dé tai moi, tng dung cu thé trén mau xe mai ¢ nhiéu tinh ning hién
dai, do d6 gap nhiéu han ché vé viéc thu thap tai liéu ciing nhu tiép can thyc té. Du da
cb gang nhung khong thé khong tranh khoi nhiing sai sot.

Em rat mong duoc Sy gop ¥ xay dung cua cac Thiy Co trong B6 mén ciing nhu
trong Khoa dé noi dung Do 4n duoc hoan thién hon. Em hy vong sau khi dé tai duoc
hoan thién no s& tré thanh mot ngudn kién thire tai liéu thuc hanh cho cong viéc sta
chira cac hé thong dién than xe.

Cubi ciing em xin gui 10i cam on chan thanh t6i Thay PGS.TS Pham Quédc Thai
d3 tan tinh huéng din em hoan thanh B4 an Tét nghiép ding theo yéu cau va tién do
Mot cach hoan thién nhat!.
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