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Clicsng 1 : KHAI QUAT VE HE THONG PIEN VA PIEN TU
01O
Trén 6td hién nay dugc trang bi nhiéu ching loai thi€t bi dién va dién t
khac nhau. Tirng nhém cédc thi€t bi dién c¢é ciu tao va tinh niing riéng, phuc vu
mot s6 muc dich nhat dinh tao thanh nhitng hé thdng dién riéng biét trong mach
dién cia 6t0.

1.1. Tong quat vé mang dién va cac hé thong dién trén 6to

1. Heg thong khdi dong (Starting system): Bao gdm accu, mdy khdi dong
dién (starting motor), cdc relay di€u khién va relay bdo vé khdi dong. Poi
véi dong co diesel c6 trang bi thém hé thdng x6ng may (Glow system).

2. He¢ théong cung cdp di¢n (Charging system): Gom accu, mdy phat dién
(Alternators), bo ti€t ch€ dién (Voltage regulator), cdc relay va dén bdo
nap.

3. Hg¢ thong ddinh liia (Ignition system): Bao gdom cdc bd phin chinh:
accu, khéa dién (Ignition switch), b chia dién (Distributor), bi€n 4p ddnh
Itta hay bobin (Ignition coils), hop di€u khi€n ddnh lta (Igniter), bugi
(Spark plugs).

4. He¢ théng chiéu dnh sdng va tin hiéu (Lighting and Signal system):
GOm cdc den chi€u sang, cdc dén tin hiéu, cdi, cdc cong tic va cdcrelay.

5. He thong do dac va kiém tra (Gauging system): Chi yé&u 13 cdc dong
hd bdo trén tableau va cdc dén bdo gom cé: dong hd toc do dong co
(Tachometer), dong hd do toc d6 xe (Speedometer), ddng hd do nhién ligu
va nhiét do nudc.

6. H¢ thong dieu khién dopng co (Engine control system): Bao gdm hé
thong diéu khién xing, Ifra, géc phdi cam, ga tu dong (cruise control).
Ngoai ra, trén cdc dong cd diesel ngay nay thudng sit dung hé thdng diéu
khién nhién liéu bing dién t& (EDC — electronic diesel control hoic unit
pump in line)

7. Hg thong diéu khién 6té: Hé thong diéu khién phanh chong himABS
(Antilock brake system), hop sO tuv ddng, tay 14i, g&i hdi (SRS), luc kéo
(Traction control).

8. Heg thong diéu hoa nhi¢t dp (Air conditioning system): Bao gdm may
nén (Compressor), gian néng (condenser), loc ga (dryer), van ti€t luu
(expansion valve), gian lanh (Evaporator) va cdc chi ti€t diéu khién nhu
relay, thermostat, hop di¢u khién, cong tic A/C...
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Né&u hé thong nay dugce diéu khién bing mdy tinh sé& c6 tén goi 1a hé thong tu
dong di€u hoa khi hau (Automatic climate control).
9. Cdc h¢ thong phu:
Hé thong gat nudc, xit nudc (Wiper and washer system).
Hé thdng diéu khién cira (Door lock control system).
Hé thdng diéu khién kinh (Power window system).

Hé thong diéu khién kinh chi€u hau.
1.2 Céc yéu cau ky thuat doi véi hé théng dién

1 - Nhiet do lam viéc:
Tuy theo ving khi hau, thi€t bi dién trén & td dudc chia ra lam nhiéu
loai:
e O vung lanh va cuc lanh (-40°C) nhu § Nga, Canada.
e On d6i (20°C) & Nhat Bin, My, chdu Au ...
e Nhi€tddi (Viét nam, cdc nudc Dong Nam A, chau Phi...).
e Loai dic biét thudng dung cho cdc xe quan su (St dung cho tat
cd moi vung khi hiu).
2 -Su rung xoc:
Cdc bd phan dién trén 6t phai chiu sy rung x6c véi tan sd tir 50 dén 250 Hz,
chiu dugc luc véi gia téc 150m/s”.
3 -Dién dp:
C4c thiét bi dién 6t6 phdi chiu dugc xung dién dp cao v6i bién do 1&én dén vai
tram volt.
4-Pj dm:
Céc thiét bi dién phai chiu dugc dd 4m cao thudng c6 & cdc nudc nhiét d6i.
5-D¢ bén:
TAt cdc hé thong dién trén 6td phdi dudc hoat dong tdt trong khodng 0,9 =
1,25 U ginp mie (Ugm = 14 'V hodic 28 V) it nhAt trong thdi gian bdo hanh cla xe.
6 -Nhiéu dién ti:
Cdc thi€t bi dién va dién t& phdi chiu dudc nhiéu dién tir xud't phat tr hé
thong ddnh 1tra hodc cdc ngudn khéc.

1.3 Nguodn dién trén 6to

Nguodn dién trén 6 t6 12 ngudn dién mot chiéu dudc cung cidp bdi accu néu
dong co chua 1am viéc hodc bdi may phat dién néu dong co da lam viéc. PE tiét
kiém day din, thuin tién khi 1ip dit stta chita..trén da s cdc xe ngudi ta st
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dung than sudn xe (car body) lam ddy din chung (single wire system). Vi vay,
ddu 4m clia ngudn dién dugc ndi truc ti€p ra thian xe.

1.4 Cac loai phu tai dién trén o6to6

Cdc loai phu tdi dién trén 6t6 dugc mic song song va c6 thé dugc chia lam 3
loai:

1-Phu tdi lam viéc lién tuc: Bom nhién liéu (50 + 70W); hé thong ddanh lita
(20W), kim phun (70 +~ 100W) .v.v.

2-Phu tdi lam vigc khong lién tuc: Gom cdc den pha (Mdi cdi 60W), cot
(Mbi cdi 55W), dén kich thuéc (Mdi cdi 10W), radio car (10 = 15W), cdc dén
b4o trén tableau (Mdi cdi 2W)...

3-Phu tadi lam viéc trong khodng thoi gian ngdn: Dén bio ré (4 x 21W + 2
x 2W); dén thing (2 x 21W); motor diéu khién kinh 150W, quat 1am mdt dong cd
(200W), quat diéu hoa nhiét do (2 x 80W), motor gat nuSc (30 + 65W); coi (25 +
40W); den suong mi (mdi cdi 35 + 50W); coi lui (21W), mdy khdi dong (800 +
3000W), moi thudc (100W); dnten (Dung motor kéo (60W), hé thdng xong mdy
(Pong cd diesel) (100 =+ 150W), ly hop dién tit cud mdy nén trong hé thong lanh
(60W)...
Ngoai ra, ngudi ta ciing phian biét phu tai dién trén 6 tO theo cong suit,
dién dp lam viéc vv...

1.5 Céac thi€t bi bdo vé va diéu khién trung gian

Cdc phu tdi dién trén xe hau h&t déu dugc mic qua cau chi. Tuy theo tdi cau
chi c6 gia tri thay d6i tir 5 + 30A. Day chdy (Fusible link) 13 nhitng cdu chi 16n
hon 40 A dugc mic & cdc mach chinh cta phu tdi dién 16n hodc chung cho céc
ciu chi cing nhém l1am viéc thudng cé gid tri vao khodng 40 +120A. Ngoai ra,
dé bio vé mach dién trong trudng hgp chap mach, trén mot s6 hé thdng dién 6t6
ngudi ta st dung bd ngidt mach (CB — circuit breaker) khi qud dong.

Trén hinh 1-2 trinh bay so dd hop cdu chi ctia xe Honda Accord 1989.

1. Dén mdy phdit.

2. Cassete, Anten.

3. Quat gian lanh (Hodc nong).

4. Relay diéu khién xong kinh, diéu hoa nhiét do.

5. Diéu khién kinh chiéu hdu, quat lam mdt déng co.

6. Tableau.

7. Hé théng gat, xit nudc kinh, diéu khién kinh cita so.

8. Tiét ché dién thé, cdm bién toc do, hé thong phun xdng.
9. H¢ théng ga tu dong.

10. Hé théng ddanh lia.
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11. Hé théng khdi dong.

12. H¢ théng phun xdng.

13. Céng tdc ly hop.

14. Hé thong phun xdng.

15. Ben chiéu sdng trong salon.
16. Hop diéu khién quay den dau.
17.Bén cot trdi.

18. Bén cét phdi.

19. Pen pha trdi.

20. Ben pha phadi.

21.Mady phat.

22. Quat lam mdt dong co va gian nong.
23.Xong kinh sau.

24. Hé thong phun xdng.

25. Hé thong khod cita.

26. D5ng hé, cassete, ECU.
27.Mobi thudc, dén soi sdng.

28. Hé thong quay den dau.

29. Hé thong bdo ré va bdo nguy.
30. Coi den thing, ddy an toan.
31. Motor guay kinh trudc (phdai).
32. Motor quay kinh trudc (trdi).
33. Motor quay kinh sau (phdi).
34. Motor quay kinh sau (trdi).
35. Motor quay dén ddau (phdi).
36. Motor quay den ddu (trdi).
37. Quat gian nong.

38. Hop diéu khién quat.

39. H¢ théng sudi.

P& cdc phu tii dién lam viéc, mach dién ndi véi phu t3i phai kin. Thong thudng
phdi c6 cdc cong tic déng m§ trén mach. Cong tic trong mach dién xe hdi c6 nhiéu
dang: thudng déng (normally closed), thudng md& (normally open) hoidc phdi hgp
(changeover switch) ¢ thé tic dong d€ thay ddi trang thdi déng m& (ON — OFF) bing
cdach nhin, xoay, mé bing chia khoa. Trang thdi cla cdng tic ciing c6 thé thay ddi
bing cdc yé&u t& nhu: 4p suat, nhiét do, ...

Trong cdc 6t hién dai, d€ ting d6 bén va gidm kich thudc clia cong tic, ngusi ta
thudng dadu diy qua relay. Relay c6 th€ dugc phin loai theo dang ti€p di€m: thudng
déng (NC — normally closed), thudng m (NO — normally opened), hoic két hgp cd hai
loai - relay kép (change over relay).
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1.6 Ky hiéu va quy uéc trong so dé mach dién
CAC KY HIEU TRONG MACH PIEN O TO

1

Ngudn accu Béng den

i

— Tu dién

¢D
:::|<] Mbi thudc C):]
>—4 Cdingdt mach
(CB) Bobine
—>|— Diode |
* .
ol

Bong den 2 tim

—H— Diode zener

Boéng den

—} | | @ C4m bién dién ti LED
— trong bo chia dién

Cau chi

DPong ho loai kim

A DAy chiy (cdu chi FUEL Pong hd hién s6
chinh)

N&i mass (than _@]_ Pong co dién
Xe)
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Relay thuong dong
(NC — Normally
Closed)

Relay thuong hd
(NO — Normally
Open)

Loa

Cong tic thudng md
(NO - Normally
Open)

—i Relay kép
\ (Changeover o~ o Cong tic thudng
o Relay) dong (NC -
1 Normally Closed)
bién trd Cong tic kép
(Changeover)

bién trd nhiéu nac

Bién trd

Cong tic mdy

(cdm bién tdc do)

AN\~ Nhiét dién tré _O/Q. Cong tic tic dong
o bing cam
Cong tic ludi ga Transistor

Doan diy ndi

Solenoid

Khong noi

-
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Hinh 1-3c

N

udc trong so do mach dién

éuva quy

CONNECTOR SYMBOLS

Hinh 1-3: Cdc hi
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1.7 Day dién va boi day dién trong hé thong dién 6td

1.7.1 Ky hiéu mau va ky hiéu so
Trong khudn khd gido trinh nay, tac gid chi gidi thiéu hé thdng mau diy va
ky hiéu quy dinh theo tiéu chuin chiu Au. Cdc xe st dung hé thdng mau theo
tiéu chuin nay la: Ford, Volswagen, BMW, Mercedes... Cic ti€u chuén cta cdc
loai xe khic ban doc c6 thé tham kh3o trong cdc tii liéu huéng din thuc hanh

dién 6 to.

Bang 1: Ky hi¢u mau ddy hé chdu Au

Mau Ky hiéu Puong dan
bo Rt Tur accu
Tring/Den Ws/Sw Cong tic den dau
Tring Ws Dén pha (chi€u xa)
Vang Ge Dén cot (chi€u gin)
Xam Gr beén kich thuée va bdo ré chinh
Xam/Pen Gr/Sw ben kich thuGe trai
Xam/bo Gr/Rt bén kich thuc phai
Pen/Vang Sw/Ge Panh lta
Pen/Tring/Xanh 14 Sw/Ws/Gn beén bido ré
Pen/Tring Sw/Ws Bad ré trdi
Pen/Xanh 14 Sw/Gn Bdo ré phai
Xanh 14 nhat LGn Am bdbin
Néu Br Mass
ben/bd Sw/Rt bén thing

Bang 2: Ky hi¢u ddu ddy hé chiu Au

1 Am bobin

4 Day cao 4p

15 Duong cong tic may
30 Dudng accu

31 Mass

49 Ngb vao cuc chép
49a Ngo ra cuc chép
50 Diéu khién dé
53 Gat nuéc

54 Dbén thing

55 Deén suong mu
56 beén dau
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56a ben pha

56b bén cot
58 ben kich thude

61 Bdo sac
85, 86 Culn day relay
87 Ti€p di€m relay

1.7.2 Tinh Toan Chon Day

Cdc hu hdng trong hé thong dién 6 t6 ngdy nay chd y&u bit ngudn tir diy din
vi da s6 cdc linh kién bdn din dd dugc ché tao v6i dd bén khd cao. Otd cang
hién dai, s6 diy din cang nhiéu thi x4c xudt hu héng cang 16n. Tuy nhién, trén
thyc t& rat it ngudi chi y dén dic di€m nay, k&t qua 1a truc tric cia nhiéu hé
thong dién 6td xuadt phdt nhitng sai 1Am trong dau ddy. Bai vi€t nay nhim gi6i
thiéu véi ban doc nhitng ki€n thifc co bdn vé day din trén 6t0, gitip ngudi doc
gidm bdt nhitng sai s6t trong sita chita hé thong dién 6t0.

DAy din trong 6 to thudng 12 ddy ddong cé boc chit cdch dién 12 nhya PVC.
So v6i day dién dung trong nha, diy dién trong 6 t6 dan dién va dugc cdch dién
tot hon. (RA't ti€c 1a do ngudn cung cip loai day nay it nén & nuéc ta, thg dién va
gido vién day dién 6 to van st dung diy dién nha d€ diu dién xe!). Chit cdch
dién boc ngoai diy ddng khong nhitng c6 dién trd rat I6n (10'°Q/mm) ma con
phdi chiu dudc xing ddu, nhdt, nudc va nhiét dd cao, nha't 1a d6i v6i cdc day dan
chay ngang qua nip mdy (ctia hé thong phun xing va ddnh ltra). Mot vi du cu
thé 12 diy dién trong khoang ddng co clia mot hing xe ndi ti€ng vao bic nhat
nhAt th€ gidi, chi ¢6 khad ning chiu nhiét dugc trong thdi gian bdo hanh & moi
trudng khi hiu nudc ta! G moi trudng nhiét do va do 4m cao, toc do 140 hoa
nhua cdch dién ting ding k€. Hiu qud 12 16p cdch dién cla diay din bit dau
bong ra gay tinh trang chip mach trong hé thong dién.

Thong thudng ti€t dién day din phu thudc vao cudng do dong dién chay
trong diy. Tuy nhién, di€u nay lai bi 4nh hudng khong it bdi nha ché tao vily do
kinh t€. Ddy dan c6 kich thuc cang 16n thi do sut 4p trén dudng diy cang nhd
nhung diy ciling s& ning hon. Piéu nay dong nghia vdi ting chi phi do phdi mua
thém dong. Vi viy ma nha sdn xuit cin phai c6 su so do giita hai y&u to vira
néu. O bdng 3 sé cho ta thdy do sut 4p cla day din trén mot s6 hé thong dién 6
td va muc do cho phép.

PGS.TS Dé Vin Diing Trang : 11

cuubuongThancoh§vien DH SPKT TP. HCM - http://www. thigviensphkt.eeisxn


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

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

Hé théng dién va dién tit trén 6t6 hién dai - Hé théng dién déng co

Bang 3. P¢ sut dp toi da trén ddy din ké ca moi noi.

H¢ thong (12V) Do sut dp(V) Sut dp t6i da(V)
Hé thdng chi€u sdng 0.1 0.6
Hé thdng cung cip dién 0.3 0.6
He thong khdi dong 15 1.9
Hé thong ddnh ltra 0.4 0.7
Cdc hé thong khdc 0.5 1.0

Nhin chung, do sut d4p cho phép trén dudng day thudng nhd hon 10% dién dp
dinh mitc. P31 v6i hé thong 24V thi cédc gid tri trong bdng 3 phdi nhan doi.

Do sut 4p trén day din thudng dugc tinh bdi cong thic:

Trong do:
I = cudng dd dong dién chay trong day tinh biing Ampere 1a ty s6
gifta cong suit clia phu tdi dién va hiéu dién th€ dinh mic.
p=0.0178 Q. mm*m dién trd suit ctia dong.
S = ti€tdién ddy dan .
[ = chiéu dai day din.
Tir cong thifc trén, ta ¢ thé tinh todn d€ chon ti€t dién day din néu biét cong
sudt cda phu tdi dién ma day can n6i va do sut 4p cho phép trén day.
P& c6 @6 udn tot va bén, diay din trén xe dugc bén bdi cdc sdi ddng c6 kich
thu6c nhd. Cédc ¢ ddy dién s dung trén 6 t0 dugc giGi thiéu trong

bang 4.
Bang 4. Cdc cd ddy dién va noi sit dung
Co dady: Tiét dign Dong dién Ung dung
s0 sgi/duong kinh (mm’) lien tuc (A)
9/0.30 0.6 5.75 ben kich thuée, den dudi
14/0.25 0.7 6.00 Radio, CD, dén tran
14/0.3 1.0 8.75 HT DPdnh Ita
28/0.3 2.0 17.50 Peén dau, xong kinh
65/0.3 5.9 45.00 DAy dan c4p dién chinh
120/0.3 8.5 60.00 Day sac
61/0.90 39.0 700.00 Day dé
Bo day

Day dién trong xe dudc gop lai thanh b6 day. Cdc bé diy dudc quan nhicu
16p bdo vé, cudi cuing 1a 16p bing keo. Trén nhiéu loai xe, b6 diy c6 thé dugc
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dit trong 6ng nhya PVC. 0] nhitng xe ddi cii b6 day dién trong xe chi gdm vai
chuc sgi. Ngay nay do sy phét tri€n vii bdo ciia hé thong dién va dién i 6 t0, b
day c6 thé c6 hon 1000 sdi.

Khi dadu day hé thong dién 6 td, ngodi quy ludt vé mau, cin tuin theo cdc
quy tic sau day:

1. Chiéudaiday giita cdc diém ndi cing ngin cang tot

Cdc mdindi giita cdc dau day can phdi han
S6 mdi ndi cang it cang tot
Day & viung dong cd phéi dugc cdch nhiét
B4o vé biang cao su nhitng chd bing qua khung xe

Al

1.8 Hé thong da din tin hiéu (Multiplexed wiring system) va
mang ving diéu khién (CAN - controller area networks)

Nhu & trén dd néu, midc do phitc tap cia hé thong diy din trén 06 tO ngay
cang ting. Ngay nay, kich thudc, trong lugng va hdng héc xuit phat tr hé thdng
ddy din déu da dat mic dd bido dong. Trén mot sO loai xe, s6 day din trong bé
da 1én dén 1200 va c sau 10 ndm thi s& day ting gdp doi.

Vi du: chiriéng diy chay vio cita xe phia tai x&€ cAn khodng 60 s¢i mdi di dé
diéu khién hét cdc chic ning cta cdc thi€t bi dién dit trong clta: naing ha kinh,
khéa, chong trom, diéu khién kinh chi€u hau, loa ... S6 diém ndi (connector) trén
xe ciling ting ty 1& thuin v6i s6 didy din va khd ning hu hdng do dd sut 4p 16n
ciing ting theo. Bén canh dé, cdc hé thong diéu khién bing vi x{ Iy ngay cang
nhiéu trén xe. Hién nay cdc hé thong diéu khién bing vi x& 1y nhu diéu khién
dong co (xdng, Ira, ga tu dong, gobc md xipép..), hé thong phanh chdng him
ciing, ki€m sodt luc kéo, hdp sd tw ddng di trd thanh tiéu chuin cla cdc loai xe
thudng dung. Cdc hé thong trén hoat dong ddc 1ap nhung van st dung chung mot
s6 cdm bi€n va trao d6i véi nhau mot s6 thdng tin cang 1am ting dd phiic tap cia
hé thong diy din. C6 thé gidi quyét van dé trén bing cdch s dung mot mdy
tinh d€ diéu khién ta't cd cac hé thong.

Tuy nhién, gid thanh s& ri't cao vi s6 lugng khong nhiéu. Cdch gidi quyét thit
hai 12 ding mdt dudng truyén di liéu chung (common data bus), gitip trao ddi
thong tin giita cdc hop di€u khién va tin hiéu clia cdc cdm bi€n c6 thé dung
chung. TAt cd cdc dif liéu c6 thé truyén trén mot day va so diy trén xe c6 thé
gidm xudng con 3! Mot diy duong, mot diy mass va mot diy tin hiéu. Y tudng
nay da tim dugc @ng dung trong cdc thi€t bi vién thong cdch diy nhiéu nim
nhung ngdy nay mdi bit diu 4p dung trén xe. Hé thdng diy da tin hiéu da dugc
Lucas bit diu thir nghiém tir nhitng nim 70 va vai nim trd lai diy da xudt hién
trén mot sd xe. Song song vSi hé thong diy da tin hiéu, BOSCH di tri€n khai hé
thong mang ving diéu khién (CAN) trén xe Mercedes.
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Clunng 2: ACCUKHOI DONG

2.1 Nhiém vu va phan loai accu 6t6
Nhiém vu

Accu trong 9 td thudng dudc goi 1 accu khdi dong dé phan biét vé6i loai accu
stt dung & cdc lanh vuc khdc. Accu khdi dong trong hé thdng dién thuc hién chic
ning ctia mot thiét bi chuyén ddi hoa ning thinh dién ning va ngugc lai. Pa s6
accu khGi dong 1a loai accu chi — acid. Pic di€m cta loai accu néu trén 1a c6 thé
tao ra dong dién c6 cuong dé Ién, trong khodng thoi gian ngdn (5+10s), c6 kha
ning cung cap dong dién 16n (200+800A) ma dé sut thé bén trong nhd, thich hop
dé cung cAp dién cho may khdi dong dé khdi dong ddng co.

Accu khédi dong con cung cdp dién cho cic tdi dién quan trong khdc trong hé
thong dién, cung c4p tirng phan hoic toan bd trong trudng hop dong cd chua 1am
viéc hodc da lam viéc ma mdy phat dién chua phdt dd cong suit (ddng cd dang
lam viéc & ch€ dd sd vong quay thap): cung cadp dién cho den dau (parking
lights), radio cassette, CD, cdc bd nhé (ddng ho, hop diéu khién...), hé thdng bdo
dong...

Ngoai ra, accu cdn déng vai trd bo loc va On dinh dién thé trong hé thdng
dién 6 t0 khi dién 4p may phédt dao dOng.

bién dp cung cip cla accu 1a 6V, 12V hodc 24V. Bién dp accu thudng 1a 12V
ddi vdi xe du lich hodc 24V cho xe tdi. Mudn dién dp cao hon ta ddu noi ti€p cdc
accu /2V1ai v6i nhau.

Phan loai

Trén 6t6 c6 thé st dung hai loai accu d€ khdi dong: accu axit va accu kiém.
Nhung thong dung nhat tir trudc dén nay van 12 accu axit, vi so v6i accu kiém né
c6 sitc dién dong ciia mdi cip badn cuc cao hon, c6 dién trd trong nhd va ddm
bao ch& dd khdi dong tdt, mic di accu kiém ciing ¢6 khd nhiéu vu diém.

2.2 Cau tao va qua trinh dién héa cda accu chi-axit

2.2.1 Cau tao

Accu acid bao gdm vo binh, c6 cdc ngin riéng, thudng 1a ba ngin hoic 6
ngin tuy theo loai accu 6V hay 12V.
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bién ege
Tdm thuy tinh
) Chging: Thanh n6i
Niap accu

EQ i 4

R 1M

S
V3 accu ] Bdn cyc

Vién gid T4m ngin

Hinh 2.1: Cdu tgo binh accu acid

Trong mdingin dit khoi ban cuc, ¢6 hai loai bdn cuc: bin duong va bidn aAm.
Cdc tAm ban cuc dugc ghép song song va xen ké nhau, ngin cdch v6i nhau bing
cdc tAm ngin. Mdi ngin nhu vay dudc coi 1a mdt accu don. Cdc accu don dudc
ndi véi nhau biing cdc cau ndi va tao thanh binh accu. Ngin dau va ngin cudi c6
hai dau tu do goi 13 cdc diu cuc clia accu. Dung dich dién phan trong accu 13 axit
sunfuric, dugc chira trong tirng ngdn theo mic qui dinh thudng khong ngip cdc
ban cuc qua 10 =15 mm.

V& accu dude ché€ tao bing cdc loai nhya ebdnit hodc cao su cling, c6 do bén
va kha niang chiu dugc axit cao. Bén trong ngin thanh cdc khoang riéng biét, &
ddy c6 song d& khoi bdn cuc tao thanh khodng trong (giita ddy binh va khdi ban
cuc).

Khung cia cdc tim bdn cuc dudc ch€ tao bing hop kim chi — stibi (Sh) véi
thanh phin 87 +95% Pb + 5 +13% Sb. Cdc lu6i clia ban cuc duong dugc ché tao
tit hgp kim Pb-Sb c6 pha thém 1,3%Sb + 0,2% Kali va dugc phd bdi 16p bot
dioxit chi Pb0, & dang x6p tao thanh bdn cyc duong. Cdc IuSi clia bin cyc Am c6
pha 0,2% Ca + 0,1% Cu va dugc pht bdi bdt chi. TAm ngin giita hai bdn cuclam
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2.2.2 Cac qua trinh dién héa trong accu

Trong accu thudng xay ra hai qué trinh hdéa hoc thuidn nghich dic trung la
qué trinh nap va phéng dién, va dugc thé hién dudi dang phuong trinh sau:

PbO, + Pb +2H,S0, < 2PbSO, + 2H,0

Trong qué trinh phong dién, hai bdn cuc tit PhO, va Pb bién thanh PbSO,.
Nhu vay khi phéng dién axit sunfurit bi hdp thu d€ tao thanh sunfat chi, con nudc
dudc tao ra, do d6, ndng do dung dich H,50, gidm.

Qud trinh phong dién
Bdn cuc am Dung dich Ban cuc duong
dién phin
Chdt ban ddu Pb 2H,S0, + zzltlzo PbO;
N
Qud trinh ion hod SO, , SO, 4H" 40H Pb*+*
[ |
— \:
Qud trinh tao dong Pb*" -2 |e' , PbFrZe'
g a0l 11
Chat duoc tao ra PbSO, -2H>0 PbSO,
2H,0
Qud trinh nap dién
Bdn cuc am Dung dich Ban cuc duong
dién phin
Chaét dugc tao ra Plla\SO4 4H,0 PbSO;,
cudi qud trinh phéng T T ’2
! v v
Qud trinh ion hod Pb™, S I04' ] 2[11 ", 40H ", ZI-II " S|04' L Pt
26 7s
Qud trinh tao dong +2e I;,b””
Chat ban dé ¢ o
\ 4
at ban dau Pb H,S0, H,S0, PhO,

Su thay ddi ndng do dung dich dién phin trong qud trinh phéng va nap la
mdt trong nhitng ddu hiéu dé xdc dinh mc phéng dién ctia accu trong st dung.
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2.3 Théng sé va cac dic tinh cda accu chi-axit

2.3.1 Théng sé

- Stic dién dong cua accu:
Sttc dién dong clia accu phu thudc chii y€u vao su chénh 1éch dién th€ gitra
hai tAm bdn cuc khi khong c¢6 dong dién ngoai.
- Sttc dién dong trong mOt ngan.
ea=¢ - ¢ (V)
N€u accu c6 n ngin E, = n.e,.

Stic dién dong con phu thudc vio ndng do dung dich, trong thuc t& cé thé
xdc dinh theo cong thic thuc nghiém:

E, = 0,85+ prsoc 2-1)
E, :La stc dién dong tinh ctia accu don (tinh bing Volt).
p : Nong do ctia dung dich dién phan dugc tinh bing (g/cm’) quy vé +
25°C.
P250c = Pao — 0,0007(25 ~ 1)
¢t : Nhiét do dung dich lic do.
Pao : Nong dd dung dich lic do.

- Hi¢u dién thé cia accu:
- Khi phong dién U, = E, - R,.1I, (2-2)
- Khi nap dién U,=E,+R,I, (2-3)
Trong do: I, - cudng do dong dién phong.
I, - cudng do dong di€n nap.

R, - dién trd trong cda accu.

- Dién tré trong accu:

Raq = Rdién cuc + Rbdn cuc + Rta”m ngdn + Rdung dich

bién tr§ trong accu phu thudc chii yéu vao dién tr§ clia dién cuc va dung
dich. Pb va PbO, déu c6 d6 din dién t6t hon PbSO, . Khi nong do dung dich dién
phin ting, su c6 mit ctia cdc ion H va SO, ciing lam gidm dién trd dung dich.
Vi vay dién trd trong cla accu ting khi bi phong dién va giam khi nap. Pién tré
trong clia accu ciing phu thudc vao nhiét dd moi trudng. Khi nhiét dd thip, cdc
ion s& dich chuyén chim trong dung dich nén dién trd ting.
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- Dj phong dién cua accu:

D€ danh gid tinh trang cla Accu ta st dung thong s6 do phéng dién. DG
phdéng dién cla accu tinh bang % va dugc xdc dinh bdi cong thic:

Pn = Pasoc)

Pn = Pp

Pn-pp=2016 g/em’
Trong do: 0, - nong dd dung dich lidc nap no.
Pz - ndng do dung dich lic do da qui vé 25°C.
P, — ndng dd dung dich lic accu da phéng hét.

- Ndng luong accu:
Ning lugng cda accu lic phong dién:
W, = 3600.0,.U, (J) (2-5)

Lt

W, = 3600 x U,

n
n - s6 1an do.
Ning lugng cda accu ldc nap dién:

It, .
2U,; (2-6)

W, = 3600 x
n

Trong dé:  Q, - ning lugng phéng cia accu.
U, - dién th€ phong cia accu.

t, - thoi gian nap accu.

- Cong sudt ciia accu:
P,=1E=I(IR + IR,) (2-7)
R:1a dién trd tai bén ngoai.
P,= IR + 'R,

Cong suat dua ra mach ngoai (dua vao tdi dién)

P,=IE- IR,
dP, E
= E- 2R, datcuc dai khi bing khong = I = (2-8)
dl 2R,
Nhu vay khi R = R, , accu s& cho cong suit 16n nhat.
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2.3.2 Pac tinh
-Ddic tuyén phéng nap ciia accu:

Pdc tuyén phéng ciia accu don: khi phéng dién bing dong dién khong d6i thi
ndng dd dung dich gidm tuyé&n tinh (theo dudng thing). Nong do acid sulfuric
phu thudc vao lugng acid tiéu ton trong thdi gian phéng va trit lugng dung dich
trong binh.

R -

—> 4’ A
Eqq Piém cudi qui Eqq Thoinap
2,12V trinh phéng B(2,70V)
Iayp,Uw) Khodng
i nghi
2,5
20 1,96V
1,5
LA(1,70V) Un 1,27
1,0 1,27 5
L]y 1,11
0.5 I, I
W//@ X /////% R
0 2 4 6 8 10 tth) O 2 4 6 8 10 14 t(h)
a. Thoi gian phong b. Thoi gian nap
So db phéng va dic tuyén phéng S0 d6 nap va dic tuyén nap

Hinh 2-4: Ddc tuyén phéng - nap cia accu axit

Trén do thi ¢6 su chénh léch giita E, va E, trong qud trinh phéng dién 13 vi
ndng dd dung dich chia trong chit tic dung cta ban cuc bi gidm do toc do
khu&ch tdn dung dich d€n cdc ban cuc cham khi&€n ndng d6 dung dich thuc t& &
trong 1ong ban cyc luén ludn thap hon ndng d6 dung dich trong tirng ngin.

Hiéu dién th€ U, ciing thay ddi trong qud trinh phéng. O thoi diém bit ddu
phéng diéu U, gidm nhanh va sau d6 gidm ty 1& véi sitc gidm ndng do dung dich.
Khi & trang thdi cin bing thi U, gin nhu 8n dinh. G cudi qud trinh phéng (ving
gin di€m A) sunfat chi dugc tao thanh trong cdc bdn cyc s& lam gidm ti€t dién
cia cdc 16 thAim dung dich va 1am cdn tr§ qué trinh khu€ch tdn, khién cho trang
th4i cAn bing bi pha hiy. K&t qua 13 ndng d6 dung dich chira trong ban cuc, sitc
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dién dong E, va hiéu dién th€ U, gidm nhanh va c6 chi€u hudng gidm dén
khong. Hiéu diéu th€ tai di€ém A dudc goi 1a dién thé cudi cling.

Khi nap dién, trong 1ong c4c bdn cuc acid sunfuric tdi sinh. Nong do ctia dung
dich chita trong cdc ban cuc trd nén dim diac hon, do d6 E, khi nap 16n hon E,
mot lugng bing AE, con hiéu dién th€ khi nap: U, = E, + I,.R,. O cudi qud trinh
nap sifc dién dong va hiéu dién th€ ting 1én kha nhanh do c4c ion H* va 0% bdm
& cdc badn cuc s& giy ra su chénh léch dién th€ va hiéu dién thé€ accu ting vot
dén gia tri 2,7V. P6 1a ddu hiéu clia cudi qué trinh nap. Khi qud trinh nap két
thic va cdc chit tic dung & cdc ban cuc trd lai trang thdi ban dau thi dong dién
I, trG nén thira. N6 chi dién phian nudc tao thanh oxy va hydro va thodt ra duéi
dang bot khi.

-Dung luong ciia accu:
Lugng dién ning ma accu cung cAp cho phu tdi trong gidi han phdong dién
cho phép dugc goi 1a dung lugng clia accu.
0 =1,t, (A.h) (2-9)

4 Q(Ah)
80

40

»

> Ip(A)

50 100 200
Hinh 2-5: Su phu thudc cia dung lugng accu vao dong phong

Nhu vay dung lugng cda accu 13 dai lugng bién ddi phu thudc vao ché do
phéng dién. NguGi ta con dua ra khai niém dung lugng dinh mic ctia accu Qs,
010, Q20 mang tinh quy udc ¥ng véi mot ch€ dd phong dién nhit dinh nhu ché& do
5 gid, 10 gio, 20 gid phéng dién & nhiét A0 +30°C. Dung lugng clia accu dudc
dic trung cho phan gach chéo (Hinh 2-4). Ché& dd phéng & diy la ché€ do dinh
mitc nén dung lugng nay chinh bing dung lugng dinh mic cla accu.

Qun = Q = 5,4A.10h = 54Ah
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Trén d6 thi (Hinh 2-6) biéu dién su thay d6i dién th& accu theo thdi gian
phéng trong trudng hdp accu phéng véi dong dién 16n I = 3Q,, (Ché do khsi
dong) & nhiét @6 +25°C va - 18°C.

Cdc y€u t6 4nh hudng t6i dung lugng clia accu:

4 Khéi lugng va dién tich chat tic dung trén ban cuc.
A4 Dung dich dién phan.

4 Dong dién phong.

A Nhiét do moi trudng.

A Thai gian st dung.

Dung lugng cta accu phu thudc 16n vao dong phéng. Phong dong cang 16n
thi dung lugng cang gidm, tuan theo dinh ludt Peikert.

I",.t, = const (2-10)
Trong d6: n 1a hiing s6 tuy thudc vao loai accu (n = 1,4 ddi véi accu chi)

Trén hinh 2-5 trinh bay sy phu thudc ciia dung higng accu vao cudng do
phéng. TUr hinh 2-6 ta c6 thé tha'y khi accu phéng dién & nhiét do thap thi dién
dung cta né gidm nhanh. Khi nhiét do ting thi dién dung ciing ting. Nhung khi
nhiét do cla dung dich dién phan cao qud (16n hon +45°C) thi cdc tAm ngin va
ban cyc rdt mau héng, 1am cho tudi tho cla accu gidm di nhiéu.

uv)
I +25°C IDong dién[ phdng I
10 S ong dién| phéng I,
\
g 27,5% Qdm \\
-18°C
6
) 11.25% [Qam
t,h
1 2 3 4 5

Hinh 2.6: Ddc tuyén phéng ciia accu acid & nhitng nhiét dp khdc nhau

-Ddc tuyén volt-ampere

Dic tuyén VOLT-AMPERE ctia accu 1a m6&i quan hé gifta hiéu dién th€ clia
accu va cudng d6 dong dién phong & nhiét dd khac nhau.
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AUV
Ubd

U’ba

LA

v

0 Iim Lhm

Hinh 2-7: Ddc tuyén Volt — Amper ciia accu

Phuong trinh mo t4 ddc tuyén Votl — Ampere cta Accu: U, = Ups— IRy,
Trong d6:  U,, - ban dau xdc dinh theo cong thitc thuc nghiém.
I, - ddng ngin mach lic U,, = 0.
Ubd - InmRaq =0

Inm = Ubd/Raq (2—11)
Ups = n(2,02 + 0,00136t — 0,001 AQ,,).

L,,=n,1,.

I, =224+ 1,75t — 0,440, (2-12)

n: 12 sd ngin accu.

t: nhiét do cia dung dich dién phan ( °c ).

AQ,: 46 phong di€n accu (%Q0,).

n,: s6 ban cuc (+) dudc ghép song song trong mdt ngin.

I,: cudng do dong dién di qua mdt bdn cuc duong lic ngdn mach.

-Ddc tuyén lam viéc ciia accu trén oto:
Acccu lam viéc trén 6td theo ch€ dd phong nap luan phién tuy theo tdi clia
hé thong dién. Pién th& nap dn dinh nhd c6 bo ti€t ché.
Uy=13,8dén 14,2V
L= (Uy-U,T)/ZRY (2-13)
2R=R,+ Rys+ R,y
Trong d6: Ry, : dién tr§ day dan.

R, dién tr§ cdc cudn stator mdy phat.
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I(A) in

9

// N
%

0

v

/A th
> % |
fn NS

Hinh 2-8: Ché d¢ phéng nap ciia accu trén xe

D€ ddnh gid mic cian bing ning luong trén xe, ngudi ta xem xét hé sd cin
bing:

Né&u K, > I: accu dudgc nap di.
Né&u K, < I: accu bi phéng dién.
n: Hiéu sudt nap.
2.3.3. Hién tuong tu phéng dién
O nhiét d cao sé& xdy ra phan ¢ng dudi day lam chi va oxit chi bi€n thanh
sulphat chi

Pb + H,SO, = PbSO,+ H, T
2Pb0O; + 2H,S0, = 2PbSO4 + 2H,0 + 0, T
Dong dién cuc bd trén cdc tAim bdn cuc do sy hién dién ctia cdc ion kim loai,
hodc do su chénh 1éch néng dd giita 16p dung dich 1&én trén va bén dudi accu
cling lam giam dung lugng accu.

2.4 Cac phuong phap nap dién cho accu
C6 hai phuong phdp nap dién cho accu

2.4.1 -Nap bing hiéu dién thé khong doi
Trong cdch nap nay tit cd cdc accu dugc mic song song vSi ngudn dién nap
va bdo ddm dién th€ cla ngudn nap (U,,) bing 2,3V — 2,5V trén mdt accu don
vGi diéu kién Uy > U,.
Cudng d6 dong nap thay ddi theo cong thic:
I, = (Uny- EJJ/3R
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L, U
A

U=2,3V

Imax

th

v

Hinh 2-9: Nap bdng hiéu dién thé khong doi

Imax ~1 '_'],5 Qdm-
Khi nap E, ting, I gidm nhanh theo diic tuyén hyperbol.
Nhugc diém ciia phuong phdp nap nay la:
4 Dong dién nap ban diu rat 16n c6 thé gy hdng binh accu.
4 Dong khi gidm vé 0 thi accu chi nap khodng 90%.
2.4.2 -Phuong phap dong khéng doi
Theo cdch nay dong dién nap dudc gitt & mot gid tri khong ddi trong sudt thdi
gian nap bing cdch thay d6i gid tri dién trd clia bi€n tr§ R. Thong thudng ngudi
ta nap bing dong cé cudng dd I, = 0,10,,. Gia tri 16n nhat ctia bi€n trd R c6 thé
xdc dinh bdi cong thiic:
R = (U, - 2,6,)/0,51,

~_—>|—+ R

-

Hinh 2-10: So' dé nap accu véi dong khong doi

Theo phuong phdp nay tit cd cdc accu dugc mdc ndi ti€p nhau va chi cin
ddm bdo diéu kién tdng s cdc accu don trong mach nap khong vudt qua tri s6
U,/2,7. Céc accu phdi ¢6 dung lugng nhu nhau, n€u khong, ta s& phdi chon
cudng do dong dién nap theo accu c¢6 di€én dung nhd nhit va nhu vdy accu ¢d
dung lugng 16n sé phai nap lau hon.

n : s0 accu don mic ndi ti€p.
0,5 : hé so du tri¥.
U, : hiéu dién th€ ngudn nap.
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2.4.3 -Phuong phap nap hai nac

Trong phuong phip nay, diu tién ngudi ta nap accu véi cudng dd 0,114, khi
accu bit dau soi, gidm xudng con 0,051, Phuong phdp nap 2 nic ddm bdo cho
accu dugc nap no hon va khong bi nong.

AIA

0,1Lgm

0,05I4m Lh

v

Hinh 2-11: Nap 2 ndc

2.2.4 -Phuong phap nap hén hgp

PAu tién nap bing phuong phdp hiéu dién th€ khong ddi va sau d6 nap bing
phuong phdp dong khong ddi. C6 th€ nap nhanh ddi v6i binh bi can hét dién,
nhung phai giam thGi gian nap.

2.5 Chon va bé tri accu

Pé€ chon accu ta dua vao cdc ky hiéu ghi trén vd binh accu, trén cic cau ndi
giffa cdc ngin hoic trén nhin hiéu dinh & vo binh, chi yéu 1a dung luong dinh
mifc ctia accu.

Accu thudng dit tru6c dau xe, gin mdy khdi dong sao cho chiéu dai diy ndi
tr may khdi dong dén accu khong qud 1m. Piéu nay ddm bio ring do sut dp
trén day din khi khdi dong 12 nhé nhit. Noi dit accu khong dude qud néng dé
tranh hong binh do nhiét.

2.6 Cac loai accu khac

Ngoai accu chi— axit con cdc loai accu kiém khic nhu: Accu sit —niken (Fe —
Ni), accu cadimi —niken (Cd —Ni ) va accu bac —kém (Ag —Zn). Trong d6 hai
loai dau thong dung hon cd va di dudc dung dé khdi dong mot s& 6td va mdy
kéo.

2.6.1 Accu Siat - Niken

Vé cdu tao accu sit —niken c6 thé chia thanh hai loai: loai thdi va loai khong
thdi. P3i v6i accu loai thdi, mdi ngin gdm mudi hai bidn cuc duong va mudi ba
ban cyc A&m. Cdc bdn cyc cdch dién vi nhau bing cdc que ébonit cé6 dudng kinh
1,9 d&n 2,0 mm. C4c ban cliing dau ciing dudc han vao cdc vAu cyc va tao thanh
cdc phan khdi bdn cuc duong va cdc phan khdi bdn cuc Am nhu accu axit. Phan
nhd cao ctia vau cuc 1a cyc cia mdi accu don. Tirng khdi ban cuc duge dit trong
cdc binh st c6 dd dung dich dién phan gdm dung dich KOH véi p= 1,20 + 1,25
g/cm’ va khodng 18 +20 gam LiOH cho 1 lit dung dich. Cdc ban cuc dugc ngin
cdch v6i v4 binh biang 16p nhua vinhiplat.

B4n cuc accu ki€ém loai thdi dugc ché tao biing cach ghép hang loat thdi chat
tic dung lai v6i nhau. D€ ddm bio dd citng vitng va ti€p xic tot, ngudi ta kep

PGS.TS Dé Vin Diing Trang : 26

cuubuongThancoh§vien DH SPKT TP. HCM - http://www. thigviensphkt.eeisxn


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

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

Hé théng dién va dién tit trén 6t6 hién dai - Hé théng dién déng co

chit diu thdi bing cdch dap chit véi tai bdn cuc. Mdi thdi chit tic dung gdm
mot hop nhd bing thép 14 chita chat tic dung. Chat tdic dung & bdn cuc 4m 1a bot
sit dic biét thuan khi€t, con & ban cyc duong 1a hdn hop 75% NiO.OH va 25%
bot than hoat tinh.

M&bi ngin ¢ nit va ndp riéng. Vi sitc dién ddong clia mdi accu don chi bing
1,38V nén mudn cé binh accu 12V ngudi ta phdi ghép ndi ti€p 9 ngiin accu don
lai v6i nhau, tao thanh 3 t&p accu. Nhu vay trong lugng ctia mdi binh accu kiém
ning hon binh accu acid khd nhiéu, mic dii ciing thé hiéu.

Loai accu khong phin thdi dugc ché tao theo ki€u ép bot kim loai c6 cau
tric x8p min. Chit tic dung dugc ép vao trong cdc 16 nhd trén bé mit phin
nhdnh ctia cdc ban cuc. K&t cAu nhu vay cho phép gidm trong lugng cla binh
accu xudng 1,4 + 1,6 1an so vdi loai thoi.

2.6.2 Accu Cadimi Niken

Loai accu nay chi khac loai accu sit_niken vé& thanh phin hod hoc clia chit
tdc dung & ban cyc Am, con ciu tao va qud trinh hod hoc clia accu cadimi_niken
tuong ty nhu accu sdt_niken.

2.6.3 Accu Bac_ Kém

Pay 1a loai accu ¢6 hé sd hiéu dung trén mot don vi trong ludng va trén mot
don vi thé tich 16n hon hai loai trén, nhung vi bac chi€m tdi 30% trong luong chat
tdc dung nén viéc st dung chiing trén 6td hién nay la khong thuc t€. Cdc cuc clia
accu nay 1a k&m va oxit bac, con dung dich dién phan ciing gidng nhu trong cdc
accu khdc 12 KOH. Mot trong nhitng vu di€m quan trong cdia accu loai nay 13 véi
kich thuéc khong 16n 1dm chiing c6 thé cho dong 16n. Nhugc diém clia n6 1a tudi
tho ngén.

Bang 2.1 Di¢n thé' va dung lugng mot s6 loai accu

Loai accu Dién thé trong mot ngdn Dung luong riéng
Accu chi — axit 2.0V 30Wh/Kg
Sdt — Nickel/cadimium 1.22V 45Wh/Kg
Nicken — metal — hydride 1.2V 50 - 80 Wh/Kg
Natri — luu huynh 2.0-2.5V 90 — 100 Wh/Kg
Natri — nickel — clorua 2.58V 90 — 100 Wh/Kg
Lithium 3.5V 100 Wh/Kg
H,/0, fuel cell ~30V 500 Wh/Kg
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2.6.4 Pin nhién liéu (fuel cell)
Trong nhitng nim gin diy xui't hién mdt dang accu mdi — dé 1a pin nhién liéu.
Loai pin ndy dang dudc nghién cttu va da bit dau tim thdy ng dung trén mot s&
0 t0 dién. Trén hinh 2.12, 2.13, 2.14 trinh bay mdt s6 dang pin nhién liéu thudng
gip. Nguyén 1y clia pin nhién liéu dua vao tich electron clia nguyén tir hydro dé
bi€n thanh dong dién biing cdc phudng phdp khdc nhau.

Alkali
Fuel Cell
Electron =
Flow
ElL
Ll
Hydrogen |@ o'

Arode Electrolyte

Hinh 2.12 So d6 nguyén Iy pin nhién liéu dang kiem

Air

&
il o 'hh
H+ T b
* T.al\l, -‘-
a'[L}-I e e
i, Qs - el
4 He U #'h‘ oa w.r‘“&
H+ o ' -
H uatt s LT o 5
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# =2
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; .pg*\xt%-;g,-’; N
5 < S
" ¥ B S
2 L
Matural S | \__)
4 (rofMET | Mydrogen | =
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Electricity

Hinh 2.13: So do pin nhién liéu dung khi dot

Proton Ezchange g]u:n

Membrane

@7" Exhaust

Tank

Electrical Circmit

Hinh 2.14: So dé pin nhién liéu ding hydro

PGS.TS Dé Vin Diing Trang : 28

cuubuongThancoh§vien DH SPKT TP. HCM - http://www.thivieaspkt.edisxn


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

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

Hé théng dién va dién tit trén 6t6 hién dai - Hé théng dién déng co

Cliuwmng 3: HE THONG KHOI PONG

3.1 Nhiém vu va so do hé théng khéi dong tiéu biéu

DPong co dot trong can c6 mot hé thdng khdi dong riéng biét truyén cho truc
khuyu ddong cd mdt moment vSi mdt s& vong quay nhit dinh nio d6 dé khdi
dong dugc dong cd. Co cdu khdi dong chi yé&u trén 6t6 hién nay 1a khdi dong
bing dong cd dién mot chiéu. Tdc dd khdi dong clia dong co xing phai trén 50
v/p, d6i v6i dong cd Diesel phai trén 100 v/p.

ST1
\_%
A < P A Co ta
S Cong tac khoa dién ong Ao
an toan
{ (gdn trén hop s&
Cau 1 | hodcbandaply
S chi hop)
tong
....................... 30 50
=T Wi W,

o i K
R Khéi
- I ..... i dong

Hinh 3-1: So'dé mach khdi dong tong qudt

3.2 May khéi dong
3.2.1 Yéu cau, phan loai theo cau triic
Yéu cau ky thuat déi véi hé thong khéi dong
V Maiy khéi dong phdi quay dudc truc khuyu dong cd véi toc do thAp nhat
ma dong cd cod thé nd dugc.
v Nhiét do lam viéc khong dudc qud giéi han cho phép.
v Phai bdo ddm khéi dong lai dugc nhiéu nhiéu Ian.
v Tis6 nén tir binh ring cda mdy khdi dong va banh ring cda banh da nim
trong gidi han (tir 9 dén 18).
v Chiéu dai, dién tré clia diy din ndi tir accu d&€n mdy khdi dong phdi nim
trong giGi han quy dinh (< 1m).
v Moment truyén dong phdi di dé kh&i dong dong co.
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Phan Loai

P& phan loai mdy khdi dong ta chia mdy khdi dong ra 1am hai thanh phan:
Phan motor dién va phan truyén dong. Phan motor dién dudc chia ra Iam nhiéu
loai theo ki€u dau diy, con phan truyén dong phin theo cdch truyén dong cia
mady khgi dong v6i dong co.

V Theo ki€u ddu diy: Tuy thudc theo ki€u didu day ma ta phan ra cdc loai
sau

+

Pdu ndi tiép Ddu néi tiép

Ddu hén hop

+
+
+
Ddu hon hgp Ddu ndi tiép — Ddu hon hop

Hinh 3-2: Cdc kiéu ddu ddy ciia mdy khéi dong

V  Phin loai theo céch truyén dong: c6 hai cdch truyén dong

Truyén dong truc tiép véi banh da: loai nay thudng ding trén xe ddi cii va
nhitng dong cd c6 cdng sui't 16n, dudc chia ra lam 3 loai:
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* Truyén dong qudn tinh: Banh ring & khép truyén dong tu dong ving theo
quén tinh d€ dn khép v6i banh da. Sau khi dong cd nd banh ring tu dong
tr§ vé vi tri ci.

* Truyén dong cuong bitc: Khép truyén dong cla banh ring khi dn khép vao
vong ring cia banh da chiu sy diéu khién cudng bic clia mot co cdu khéc.

* Truyén dong t6 hop: banh ring in khSp v6i banh da cudng bitc nhung khi
viéc ra khép tu dong nhu kiéu ra khép clia truyén dong qua tinh.

Truyén dpng phdi qua hp gidm toc:

Hinh 3-3: Cédu tao mdy khéi dong c6 hop giam toc

Loai nay dudc st dung nhiéu trén xe d¥i méi. Phan motor dién mot chiéu c6
cdu tao nhd gon va cé sd vong quay kha cao. Trén diu truc ctia motor dién c6
1ip mot banh ring nhd, thdong qua banh ring trung gian truyén xudng banh ring
clia hdp truyén dong (hop gidm tdc). Khép truyén dong 12 mot khép bi mot
chiéu ¢6 3 ranh, mdi ranh c6 hai bi diia dit k& ti€p nhau. Bdnh ring cda khdp
dau truc cda khép truyén dong dugc cai vdi banh ring clia banh da (khi khéi
dong) nhd mot relay gai khép. Relay gai khdp c6 mot ty ddy, thong qua vién bi
d4y banh ring vao in khép vdi banh da.
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1- Truc thit cdp; 2- Vong rdng; 3- Bdnh rdang hanh tinh;
4- Bdnh rdng mdt troi; 5- Phdn iing; 6- Co gop
Hinh 3-4: Cédu tao hop gidm toc kiéu banh rdang hanh tinh

3.2.2 Ciu tao may khéi dong

Trén hinh 3.5 trinh bay cdu tao mdy khdi dong c6 hop gidm tSc, dudc st dung phd bién
trén cdc 6t6 du lich hién nay.

Khung tir (Fhdin ¢dm) Dhdn 1ing

I.é % giit chai than

| Vg bi
Gid A3 chdi than | '

Nip suu

Cum ly hgp
& Vi miy khdidong
Rithep

2 A %
L xo bdivi

Currl relay Ji€o o

Hinh 3-5: Cdu tao mdy khdi dong

M4y khdi dong hién 12 co cdu sinh moment quay va truyén cho bdnh da cda
dong cd. Pai vdi tirng loai ddng co ma cdc mdy khdi dong dién cé thé c6 két cau
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cling nhu c6 ddc tinh khdc nhau, nhung néi chung ching thudng c6 3 bd phin
chinh: Pong co dién, khép truyén dong va cd cdu diéu khién.
Motor khoi dong:

La bd phan bi€n dién ning thanh co ning. Trong d6: stator gdm vo, cdc ma
cyc va cdc cudn day kich thich, rotor gdm truc, khdi thép tir, cudon diy phan tng
va cO gop dién, cdc ndp vdi cdc gid dd chdi than va chdi than, cdc 6 trudt ...

Relay gai khdp va cong tdc tiv:

Dung d€ diéu khién hoat dong cia mdy khdi dong. C6é hai phuong phdp
diéu khi€n: Piéu khién truc ti€p va diéu khién gidn ti€p. Trong diéu khién truc
ti€p ta phai tic dong truc ti€p vio mang gai khép d€ gai khép va déng mach
dién clia mdy khdi dong. Phuong phap nay it thong dung. Piéu khién gidn ti€p
thong qua cdc cong tic hoic relay 12 phuong phiap phd bién trén cdc mach khdi
dong hi€n nay.

Nguyén ly hoat dong
Relay gai khép bao gdm: cudn hit va cudn giit. Hai cudn diy trén cé s&
vong nhu nhau nhung ti€t dién cudn hit 16n hon cudn gilt va quin cling chiéu
nhau.

’
T

— 4 ,.
=

G

1_cuon day hiit va cudn git; 2_cudn ddy stator; 3_rotor; 4_chdi than;
5-thanh gai khop,; 6_bdnh rdang dé; 7_vong rang bdanh da;
8_accu; 9_cong tdc khdi dong; 10_tiép diém relay khdi dong;
Hinh 3-6: So do lam viéc ciia hé théng khéi dong
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Khi bat cong tic & vi tri ST thi dong dién sé& ré thanh hai nhdnh:
(+)P W, 2 mass
2> Wy, 2 W, 2 Brust 2 W, 2 mass

Dong qua cudn giit va hiit s& tao ra luc tir d€ hiit 16i thép di vao bén trong
(tdng luc tif cia hai cudn). Luc hit sé ddy banh ring cda mdy khdi dong vé phia
banh da, ddng thdi ddy 14 dong ndi tit coc (+) accu xuéng mdy khdi dong. Lic
ndy, hai diu cudn hit ding th€ va s& khong c6 dong di qua ma chi c6 dong qua
cudn gitr .

Do 16i thép di vao bén trong mach tir khi€n tif tr§ gidm nén luc tf tdc dung
1&n 18i thép tang 1&n. Vi th€, chi can mot cudn W, van giit dugc 161 thép.

Khi dong cd di no tai x& trd cong tic vé vi tri ON, mach hd nhung do quén tinh
dong dién van con. Do d6 hai banh ring con dinh va dong vdn con qua 14 ddng.
Nhu vay dong sé di tir: (+)=> Wy=> W, = mass.

Lic nay, hai cudn diy méc ndi ti€p nén dong nhu nhau, dong trong cudn giir
khong ddi chiéu, con dong qua cudn hiit ngude vdi chiéu ban dau. Vi vay, tir
trudng hai cudn triét tiéu nhau, k&t qud la duéi tdc dung cia luc 10 xo bdnh ring
va 14 ddng sé& trd vé vi tri ban dau.

DP6i véi xe ¢6 hop s6 tuw dong, mach khdi dong c6 thém cong tic an toan
(Inhibitor Switch). Cong tic nay chi n6i mach khi tay s6 & vi tri N, P. Trén mot
s6 xe ¢6 hop so cd khi, cong tic an toan dugc bo tri & ban dap ly hgp.

Khép truyén dong:

LA cd cdu truyén moment tif phan dong cd dién dén banh da, dong thdi bdo
vé cho dong cd dién qua ly hgp mot chiéu.

Terminal
Hald-in winding Contact
Pull«in winding _ Contact break spring
Return spring Moving contact
Engaging lever Solenoid switch
Meshing spring Commutator end shield
Brush holder

_ Carbon brush

Driver

Roller-type overrunning clutch
Pinion Commutator

Armature shaft

Pole shoe
Stop ring __ o Armature
Spiral spine Field frame

Guidering 7 . _ Excitation winding

Hinh 3-7: Cdu tao khdp truyén djong
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3.2.3 So do6 tinh toan va dic tinh co ban ciia may khdéi
dong

a. So do tinh todn:
DPé€ xdc dinh cdc dic tuyén co bdn clia may khdi dong (chii y&u 12 phan dong

co dién), ta khdo sat mach dién clia mot may khéi dong loai mic ndi ti€p. Sd dd
tinh todn dudc trinh bay trén hinh 3-8.

Ui

Hinh 3-8: So' dé tinh téan mdy khéi dong
b. Dic tuyén va dinh gid hu hong thong qua cdc ddc tuyén:
Ddc tuyén toc do mdy khéi dong n=f(I):
Suc di€én dong ngudc E,, sinhra trong cudn day phan &ng khi may khéi dong

quay:
e=Blv
Bl.x.n.D
e=—"""
60
e= B.I.T.2
30
g b
30

Trong d6: B_ cudng dd tir trudng cliia nam chim
I_ chiéu dai khung day
v_ van toc dai khung day
P_sd cidp cuc

¢_ tu thong qua khung day

PGS.TS Dé Vin Diing Trang : 35

cuubuongThancoh§vien DH SPKT TP. HCM - http://www. thigviensphkt.eeisxn


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Truong DH SPKT TP. HCM

http://www.hcmute.edu.vn

Hé théng dién va dién tit trén 6t6 hién dai - Hé théng dién déng co

_n.D
2P
E, = ﬁ.e = E@ n
2a a.60
E,=C,no

a_ s6 doi mach mic song song trong rotor
C,_hing s6 Ce= pn/a.60

N _ s6 day dan trong rotor

S6 vong quay cla rotor dude xdc dinh bdi:

E

= "g
C,o
Tir sd d6 trén hinh 3-8 ta ¢6: U, =E, - IR,

n

U = an —IR,,

D6i v6i so @6 trén, theo dinh luat Kirchhoff ta ¢6 thé viét:

Ey~E,, =IR, +IR, +IR,, +AU,,

E, =E,~AU,~I%R

Trong d6: R,_ dién tr§ diy cdp accu

Rys_ dién trd cdc cudn day rotor va stator

AU, d6 sut th€ dién 4p chdi dién

AU, = 1,3V d6i v6i may khdi dong 12V

AU, = 2,5V ddi v6i may khéi dong 24V

E,, dugc xdc dinh:

E, =E,~AU, +IR, +IR, +IR,,

AU =1r,
. E,, _E,-AU, —-IXR
C,o C,o
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Pn,M,U
P )
| A Pck+ APt 2 -
| Pl /
No| I
NI SV
| [ y, |
A IRqg [
|
/ AU d |
| | |
: / 7 n | Ide l
/
A | |
/ d : [ Eng l
% | [ LA
I Tom/2 Tom

Hinh 3-9: Ddc tuyén mdy khdi dong

O ché do tai nhd, dong dién qua mdy khdi dong nhd va tir thong clia cudn
kich phu thudc tuy&n tinh vao cudng do dong dién ¢ =Kl
_E,-AU,, -I%R
SRR,

Vi vay lic nay t6c do phu thudc vao cudng do dong dién theo quy luit

hyperbol
= E,-AU,,
\ C,K,
Vi SR
a,=———
C, K,

O ch€ do tdi 16n, dong qua mdy khdi dong 16n va mach tir bi bdo hoa. Lic
nay dic tuyén n=f£(I) trd nén tuyén tinh:
@ = const
n=>b;-bI1
Dong dién trong mdy kh&i dong 16n nhat khi banh ring mdy khdi dong dn
khép v6i banh da. Lic d6 E,, = 0va Il = I,
Ddc tuyén moment kéo M=f(1):
Moment kéo dugc tao nén do luc tic dung tuong hd giita tir trudng clia cdc
cudn kich va dong dién trong cdc diy dian phan tng (rotor).
M = FD/2
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Trong d6:  F: tong luc tdc dung 1én cdc khung day
D: dudng kinh cta rotor

F=Nf

v6i f_ luc tdc dung 1én mot khung; N 13 s6 khung c6 trong
rotor

f=Bli= Bl1
2a

i= 2L : dong dién chay trong mot khung
a

N.BII D
= X —

2a 2
_ N.BILILP y w.D

2a.x 2.p
P.N

2a.rxw
M=C, ¢l

M

M

M = x Bl

Khi tdi nhd : ¢ = K, I

M = Cy.K 4T
Khi tdi 16n : ¢ = const

M =K. ¢

Moment dat cuc dai khi n=0. Nhu vay, ldc tdi nhd dic tuyén phu thudc vao
cudng d6 dong theo quy luat Parabol va khi t3i 16n dic tuyén chuyén sang dang
tuyé&n tinh.

Ddc tuyén cong sudt P = (I):

Ty s6 moment kéo va van toc géc clia rotor s& 12 cong suat dién tir P, tirc 12
cong suat do cédc luc dién tir lam quay rotor tao nén.

P=Mwo
_2nm.n
60
E E
P=CM.CD.I><£>< = vOi: n=—=
300 C,.@ C,.®
PN _ o E
P=""®J —x—2=
2a 30 PN.O
60.a
P=1E,
P=I(E,~AU,, ~IXR)
P=I(E,-AU,)-I"XR
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L4y dao ham phuong trinh P d€ tim gi4 tri cuc dai:

dP
—r=E =AU, ~2IXR=0
I :EO_AUch =[nm

b 2>R 2
Khin =0 thi E,, =0
E,~AU, -1, YR=0
E,-AU,
I, 12 dong dién cuc dai ma mdy khdi dong ti€u thu khi né bi ham chit.
Thay gid tri I, vao phuong thinh P ta dudc cong suat dién tir cuc dai.

(Eo _AUch)z _ (Eo _AUch)42R

" 22.R 4> R
_ (EO _AUch)2
Pmax - 42‘,—R
P =Uyl=|E, +(R +R)I} =E, I+(R +R)I
P =P+AP,

AP=1*(R,+R)=1"R,
P =P +AF, + AP,
Trong d6: P, _ cOong sudt accu dua d€n mdy khéi dong
APy _ mAt mat cong sudt vé dién do nhiét sinh ra trén day
P, _ cdng suat hitu ich
AP, _ cong sudt mat mat do cd khi (8 bi, chdi than)
AP, _ cong sudt mat mat vé tir, chd yé&u 1a dong Fucd
P, =P, + AOP; + AP, + AP,

P, =P, + AP
Hiéu sult ciia mdy khéi dong
P, P -AP
n="2=-"1_—"=207
B B

Ddnh gid hu héng qua cdc ddc tinh: cin ci vao cic dic tuyén ta chia hoat
dong cia mdy khdi dong ra 1am 3 ch€ do:

e Ché& do khong tdi dng v6i mdy khdi dong quay & tdc dd khong tai ny , lic

d6 cong sinh ra di thing APd , OPck , APt

e Ché& do cong sudt cuc dai tng vdi cudng do dong dién gan bing 1,,,/2.

e Ché& dd ham chiit tng v6i I = I, khin = 0va M=M,,,,

Trén thyc t&, ta c6 thé tng dung cdc ch& dd lam viéc thd nhat va thd ba dé
chdn dodn hu hdng ctia mdy khdi dong.
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O ché& do thd nhat néu t6c do khong tai do dugce cha mdy khdi dong nhd
hon gid tri cho phép ctia nha ché tao ny va cudng dd dong dién khong tai 16n
hon binh thudng thi hu héng x4y ra chl y&u & phan co: xem xét cdc & d5 va
chdi than.

O ché do thi ba: n€u dong ngdn mach 16n hon gid tri cho phép trong khi
moment kéo nhé hon thi hu hdng chi y&u x4y ra & phan dién: chip mach céc
vong ddy hodc cham mass.

3.3 Cac co cau diéu khién trung gian trong hé théng khéi
dong
3.3.1 Relay khéi dong trung gian

Relay khdi dong 1a thiét bi dung dé déng mach dién cung cdp dién cho mdy
khd&i dong. Thiét bi nay c6 tdc dung Iam gidm dong qua cong tic may.

| ]

o
D
ST q N
q

To starter

o]

E
Hinh 3-10: Relay khoi dong
3.3.2 Relay gai khép
Relay gai khdp dung d€ ddy banh ring mdy khdi dong vao in khép véi vai
vong ring banh da va déng ti€p di€m dua dong dién d€n motor dién, giif yén
ti€p diém cho d&n hét thdi gian khéi dong.
3.3.3 Relay bao vé khéi dong
Cong dung:
Relay bdo vé khdi dong 1a thi€t dung dé bdo vé mdy khdi dong trong
nhitng trudng hgp sau:
Khi tai x& khong thé nghe dudc ti€ng dong co nd.
Khdi dong bing diéu khién tir xa.
Khdi dong lai nhiéu 1an.
Thiét bi dung bdo vé khéi dong con goi 1a relay khoa khéi dong. Relay khéa
kh&i dong hoat dong tly thudc vao tdc dd quay clia dong cd. Ta c6 thé 14y tin
hiéu nay tir mdy phat (day L cia dén bdo sac va diod phu).
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Khi khdi dong, dién th€ & dau L ca mdy phdt ting. Khi dong co dat téc do
dd 16n (dong co di nd), relay khéa khdi dong s& ngit dong dién dua dén relay
ctia mdy khéi dong cho du tai x& vin con bat cong tic khdi dong. Ngoai ra, relay
khéa khdi dong khong cho phép khdi dong khi dong cd dang hoat ddng.
C4u tao nguyén 1y 1am viéc clia relay khéa khdi dong:

Relay khéa khdi dong dung ti€p diém cd khi

\I_

LT

ST(IG/SW) L(ALT) BAT STARTING
RELAY
Hinh 3-11: Relay bdo vé khdi dong

Khi bat cong tic khdi dong: dong dién qua Wy, qua cudn kich mdy phét vé
mass 1am dong ti€p diém K, dong dién dé&n relay khdi dong. Khi dong cd hoat
dong, mdy phat dién bt dau lam viéc (dau L c6 dién 4p bing dién dp accu
nhung mdy chua tit cong tic khdi dong), dong dién qua Wy, mat khi€n khéa K
md, ngdt dong di€n relay khéi dong 1am cho mdy khdi dong khong hoat dong

nira.
_ + + N N
2 ]_‘ 3
o
_ 1
15 50 . .
D+ s07
1 S )
® 50C
ﬂ]g ( o I
1 )

1_accu, 2_coéng tdc nguon, 3_cong tdic mdy, 4_cong tdc khéi dong, 5_den bdo
nap, 6_mdy phdt, 7_relay bdo vé khoi dong, 8_mdy khoi dong
Hinh 3-12: 8o do thuc t¢ mach bdo vé khéi dong

PGS.TS Dé Vin Diing Trang : 41

cuubuongThancoh§vien DH SPKT TP. HCM - http://www. thigviensphkt.eeisxn


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

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

Hé théng dién va dién tit trén 6t6 hién dai - Hé théng dién déng co

Mach bdo vé khéi dong diéu khién bing dién tir:

Trong loai ndy, ngudi ta sit dung mach bi€n d6i tin s6 sang dién thé& bing
cdch 13y tin hiéu tan s& tir diy trung hoa (N) cia mdy phdt hoic dau 4m bobin.
Tin hiéu toc dd dong cd thé hién qua tin s6 danh lta dugc dua dén ngd vao clia
mach bdo vé lam thay ddi tin s6 déng md ctia T,. Hiéu dién th€ trung binh trén
tu C2 phu thudc vao tin sd ndy. Vi vdy, khi dong cd hoat ddng, transitor Ts s& &
trang thai dong va mach khéi dong sé khong hoat dong.

Ar.n ST
bobine ‘|‘ IG (relay d€)
®
R, N Rs
C
R
N I -+
V1 [ !
R, R, N
Mat

Hinh 3-13: Mach bdo vé khoi dong dung OP-AMP

3.3.4 Relay ddi dau dién ap

Trén mot sO xe c¢6 cong sudt 16n thudng st dung hé thong dién 12/24V. Hé
thong dién 12V diing cung cdp cho cdc phu tdi con hé thong dién 24V dung dé
khéi dong. Hinh 3.14 trinh by sd d@d ddu diy ctia mach d6i dién 4p trén xe IFA.
Trén sd dd nay, may khdi dong c6 hiéu dién th€ lam viéc 1a 24 V trong khi cdc
phu t3i dién khic va mdy phat cé dién 4p dinh mic 13 12V. P€ chuyén ddi dién
4p trong lic khéi dong thudng bd tri relay ddi dién 4p, relay nay c6 nhiém vu
d4u noi ti€p 2 binh accu 12V dé c6 24V khi khdi dong. Khi két thiic khéi dong
hai binh accu s& dugc mic song song @€ mdy phdt nap dién cho chiing.
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_ + o

AR H
N
3la, 30a 500 |
| E — ] |
| ] |
7 [a0 N
— n 31 50 51

VARVAR AR AR VAR VAR VAR
VVV]_VVVV
NV VvV VvVVYVYVYY
VA AAAA A

1,2 _accu 12V; 3 _relay doi dién dp
4_ cong tdt khéi dong; 5- mdy khéi dong 24V
Hinh 3-14: Mach khdi dong véi relelay doi dien 12V-24V

3.4 Hé théng hé trg khéi dong cho dong co diesel

3.4.1 Nhiém vu va phan loai

Nhié¢m vu:
Mot trong nhitng nét dic biét clia cdc dong cod diesel 1a chiing c¢é s6 vong
quay khdi dong t6i thi€u 16n hon nhiéu so vdi dong cd xing.

S& vong quay khdi dong ctia dong co xing 14 25+ 30 Y/p , con & dong co
diesel 12 70+120"/p (da s6 12 105+120"/p). O s6 vong quay ndy, vao cudi qud
trinh nén, 4p sudt va nhiét do dong co mdi dat da gia tri dé dot chdy dau do voi
phun phun vao budng chdy. Tuy vdy, n€u nhiét dd khi trdi va nhiét 46 dong co
thap, viéc khdi dong van gip nhiéu khé khin. P& hd trg viéc khdi dong dong co
ddong thdi gidm 6 nhiém khi nhiét d6 nudc con thap, trén cdc dong cd ngdy nay
thudng trang bi hé thong xdng mdy hoic xdng khi nap.

Phan loai:
C6 hai hé thdng xdng mdy: Xdng néng budng ddt va xdng néng khi nap.

a. Xong néng buong dot:
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Cdc bougie xong dugc dit trong budng d6t phu clia dong co. Nhd ning lugng
dién clia accu cdc day dién trg clia bougie dudc nung néng dén nhiét do khodng
800+1000°C.

Hé thong nay c6 hai ki€u bougie: loai mot dién cuc va loai hai dién cuc.

Loai mdt dién cyc: Dung dién dua truc ti€p dén diu cuc bougie xong qua
dién trd rdi vé mass. Loai nay dung dién th&€ 6V, 12V. Cdc bougie dudc mic
song song trong mach nén néu mot bougie bi dit thi cdc bougie khdc vin lam
vi€c binh thudng.

Loai hai dién cuc: Pién trd bougie dugc ndi tryc ti€p v6i dién cuc ngoai. Céc
dién trd bougie déu dugc cdch dién va mic ndi ti€p trong mach. Loai ndy dung
dién th& 1,4+1,7V.

b. Xong nong khong khi nap:
Dung dién trd dit tai 6ng gép hit sau loc gié, st dung ngudn dién accu dé
xong. Loai nay it phd bién.
3.4.2 Hé thdng x6ng trudc va trong khi khéi dong 6td
Hé thong xong trudc va trong khi kh&i dong 0t6 ¢ hai loai:
H¢ théng xong thuong dude mo ta trén hinh 3-15.

B+ IGSW
\ 1 bién trd
R| . ON bao
—1 N ()
! —/
I
: Bougi
N xong

Hinh 3-15: So'dé hé thong xong diéu khién thuong

Hé thdng xdng ndy thudng cé trén cdc xe ddi cii. C4c bougie x0ng dudc mic
ndi ti€p vdi dién trd bdo xdng. Cdc bougie khong dugc diéu khién ty dong ngit
ma phu thudc vao tai x&. Khi bat cong tic xong & vi tri (R ), tai x& s& dgi dén khi
dién trd bdo xong néng dd mdi chuyén cong tic qua vi tri khdi dong. Trong mot
sO trudng hop, thdi gian can thi€t d€ cdc bougie xdng dat nhiét dd 1am viéc dugc
dinh sin va bdo bing dén bdo x6ng. Khi dén bdo xong tit, thdi gian x6ng can
thi€t da da.
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He¢ thong xong nhanh

Hé thong xdng nhanh gitp cdi thién khd ning kh&i dong va gidm bét khéi
khi khéi dong lanh (hinh 3-16). Trong loai x0ng nay néu c6 nhiét do lam mdt
nhd hon 60°C, cong tt nhiét s& & trang thdi OFF. Tin hiéu ndy dugc gii vé bd
diéu khién. N&u cong tic mdy & vi tri ON dén bdo xdng sé sing, ddng thdi diéu
khi€n ndi mass cho relay x6ng hoat dong, cung cAp dong rat 16n dé€n cac bougie
x6ng d€ xong nhanh. Pién trd bu gi loai nay khd nhé. Pén bdo xdng tit sau 3,5
gidy, bdo cho tai x& bi€t dong co da sin sang cho viéc khdi ddng. Liic ndy, nhiét
d6 bougie x6ng dat khoang 800°C. Khi dong co da nd va cong tic mdy trd vé vi
tri ON thi bd diéu khién s& ngit relay xong sau 18 gidy. (xem hinh 3-16)

1G SW —Wooooo

Ac quy

Relay x0ng —

Cong tic nhiét

S J

1 Av

Hinh 3-16 : So dé nguyén Iy hé thong xong nhanh (1ZUSU)

Khi nhiét d0 nudc 1am mat 16n hon 60°C, cong tit nhiét chuyén sang vi tri
ON den bdo xong tit sau 0,3 gidy.
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Hinh 3-17: So do thuc t¢ hé thong xong nhanh

*

3.4.3 Hé thdng xo6ng sau khi khéi dong
Trén mot s6 xe d¥i mdi, ngudi ta sit dung hé thong xdng nhanh (Q.0.S —
Quick On Start) kém theo diéu khi€n ch€ d6 cam chung ém (Hinh 3-18). H¢
thong x6ng nay bao gdm 2 relay xong. Relay 1 phuc vu cho viéc xdng nhanh
giong nhu di trinh bay trong phin trén. Sau khi dong co d nd relay 2 lam viéc,
dong dién t6i bougie xdng di qua dién trd phu, ti€p tuc xdng & mitc dd thap hon,
ddm bio dong co nd ém va khong khéi khi nhiét dd nudc lam mat con thap.

Cdc bougie xdng dugc ndi song song vdi nhau va cling ndi ti€p v4i dién trd
diéu khi€n. Khi cong tic khdi dong dudc bat, dong dién chay qua dién trd diéu
khién va bougie x6ng, 1am cho bougie néng 1én.

Khi bougie x6ng hdng:

1. Pién trd tong ting bdi vi cdc bougie xdng dudc ndi song song.

2. Dong dién giam.

3. Pau nung clia bougie x6ng khong di thdi gian.
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Nhu vay, qué trinh khdi dong xau di. Lic nay, dong dién qua dién trd ciing
gidm, va thdi gian yéu ciu qua mach phai kéo dai. N6i cdch khdc, dong dién
trong mach bi gidm di. Hé thdng x6ng nhanh do nhiét dd dong co va di€u khién
dong dién chay qua mach bougie xdng dé di€u khi€n xdng nhanh trudc khi khdi

dong.
Chitc niing:
TEN CHUC NANG
Bo diéu khién 1 - DPiéu khién mach x0ng dé&n khi nhiét d6 bougie xong dat
(Controller) 900°C.
2 - C6 mach dinh thdi d€ diéu khién dén bio x6ng sdng trong 3,5
sec (hodc 0,3 sec khi nhiét do dong co dat 60°C).
3 - Duva vao gid tri dién trd nhan dudc trong cdm bi€n dong va
dién trd bougie xong sé diéu khién nhiét do xong.
4 - Piéu khién relay xdng theo nhiét d6 dong co.
Relay x6ng Diéu khi€n mach xdng nhanh truéc khi khdi dong va xdng 6n dinh

sau khdi dong.

bién tr§ phu

A 2 .
x0ng Oon dinh.

Dién trd c6 dinh 1am cho dién 4p trén bougie xdng gidm trong ché& dd

bién trd cdm bién
dong

La co sd d€ nhan biét dién trd bougie xong.

Bougie x6ng

Nung ndng diy nung bén trong bougie.

Cong tic nhiét

Nhan bi€t nhiét do dong cd (c6 thdp hon 60°C) va gdi tin hiéu dén

hop diéu khién.
Cong tic may “ON”
NO Cong tic nhiét “ON”
v
Xo6ng nhanh Duy tri nhiét do
Relay 1 “ON” Relay 1 “OFF”
Relay 2 “OFF” Relay 2 “ON”

DPtrd bougie x6ng >.11Q

Duy tri nhiét do
Relay 1 “OFF”
Relay 2 “ON”

>
A

y

[ Khdéi dong dong co

Hinh 3.18. So dé thudt téan diéu khién xong nhanh
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Dit liéu vé€ nhiét @6 dong co (c6 hay khdng theo gid tri dit tru6c) dude dua
dén bd diéu khién dudi dang tin hi€¢u ON — OFF. Hon nita, dua vao gid tri dién
trd clia bougie xong va dién trd cdm bi€n c6 thé tim ra nhiét d6 bougie xong c6
dt 16n cho ddng co khdi dong hay khong. ST dung tin hiéu nay, su can thi€t cho

qud trinh xdng truSc va cho ra quyét dinh c6 nén ti€p tuc xong hay khong va su
quyét dinh d6 dugc hién thi qua deén bao xong. Sau khi cong tic khdi dong dugc
bat, bd diu khi€n sé& ki€m soat thdi gian xong. Hoat dong clia hé thdng khi
nhiét 6 nudc thap hon 60°C dugc mé ti trén gidn db hinh 3.19 con sd dd mach
x0ng dugc trinh bay trén hinh 3.20.

. ST
Cong tac
miy ON -~
ST

Peén bdo ON -
xong OFF |
Relay “ON” -~
xéng 1 “OFF” ]
Relay 660FF7, -
x0ng 2 “ON” —

Nhiét d6 cua

buogie xong

Xong trudc

Hinh 3.19. Gidn doé hoat dong hé thong xéng nhanh khi nhiét dp nuic

thdp hon 60°C
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Cong tic
—Q O D> o o
B1 -
[ & % '
A Relay xong 2
Relay xong 1 ‘\ _; ;\
_Ifg ; I
| |
5 DPONG CO _Q—_l
beén Buosie x6
.__eviv‘} uogie xong
—omwpe|__ N A NN 7o
5 byt By Oy O E‘; g“
T o
& g
Pién trd cam
bi€n

Hinh 3.20. So dé mach hé thong xong nhanh
Khi nhiét do dong co thdp hon 60°C:
» Khi cong tic mdy ON
— beén bdo sang.
— Relay x0ng 1 déng, mot dong dién 16n di qua bougie xong d€ mach xong
nong lén nhanh chong.
— DPeén bdo x0ng tit sau khodng 3,5 gidy (khi den tit bdo hiéu dong co c6
thé sin sang khgi dong).
» Khi cong tic mdy & vi tri Start
— Bit diu khdi dong va hé thong x6ng nhanh van ti€p tuc xdng (dén bio
sdng lai dong thdi vdi cong tic dang bat & start).
— Relay x0ng 2 cling d6ng nhung dong dién trong mach gidm bdi dién trd

phu.
— Nhiét do bougie xong dat gin 900°C khodng 7 gidy sau khi bit ddu x6ng
va relay xong 1 tit dudi khién ctia bd diéu khi€n bing cdch do gid tri dién
tr& clia dién trd cdm bi€n dong.
Tuong tu nhu trén, dong dién chay qua relay xong 2 va dién trd phu d€ duy tri
nhiét do bougie xong khodng 900°C.
Su déng ngit clia ché dd x6ng dn dinh nhiim cho diy nung ctia bougie x6ng khoi
dat khi nhiét do ting 1€n qud mdc binh thudng.
— Mach xdng truc bi ngit khi dong co nd va cong tic dugc trad vé vi tri
ban diu. (dén bdo xdng ciing tit).
Khi nhi¢t dp dong co cao hon 60°C:
» Khi cong tic may ON
— DPén bdo xdng sdng va tit sau khodng 0,3 gidy cho bi€t dong cd sin sang
khdi dong.
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— Cong tic nhiét vin con ON khi nhiét do dong co trén 60°C, relay xong 1
giif nguyén trang thai trong ché d6 diéu khién x6ng nhanh.

» Khi cong tic mdy & vi tri START
— Relay x6ng 2 dong, dua dién 4p mdy phdt d€n dién tr§ phu trong ché do
xo6ng dn dinh, nhd vy ddng cd c6 thé sin sang cho viéc khdi dong. (dén
bdo xdng sdng trd lai ddng thdi vdi cong tic § vi tri START).

; ST q--——————-
Cong tac
may ON - -
ST

Pen bdo ON - ————
x0ng OFF
Relay “ON” q=—————————— —
Xéng 1 “OFF” - |

Relay "OFE” q===—====~
xéng 2 “ON” ™ oW .

Nhiét do cua
buogie xong

Hinh 3.21. Gidn dé hoat dpng hé thong xong nhanh
khi nhigt do nudc cao hon 60°C

Truong hop cong tic mdy bat sang vi tri ST trudc khi den bdo xong tdt:

(Pudng chAm chdm chi trudng hop diéu khién binh thudng)
— Khi bat cong tic khdi dong trude khi den bdo xong tit, nhién liéu khong
chdy bdi vi nhiét do bougie xdng khdong dat dén nhiét do cho phép khdi
dong. K&t qua 1a dong cd quay nhung khdong nd cho d&n khi nhiét do
bougie xong ting 1én d€n miic yéu cau va cin thdi gian khdi dong dai. N6i
cdch khdc, ldc bat cong tic dé, dong co khdi dong rat kho khin.
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’ ST q4———-—
Cong tac

may ON -
ST |_ I____

bén bdo ON -
x0ng OFF |

Relay “ON” 77
Xéng 1 “OFF” DU D —

Relay "OFE” q===—-
Xéng 2 “ON” - — ]

900°Cf-————-

Nhiét do cua
buogie x6ng

Hinh 3.22. Gian do hoat dong hé thong xéng nhanh khi bt dé truéc khi
den bdo xong tdt

Truong hop cong tic khdi dong bit mot thoi gian sau khi den bdo xong tdt:
— Khi nhiét do bougie dat dugc 900°C va cong tic khdi dong chua bat sang
vi tri [ST], mach bio vé bougie xdng trong bd diéu khién ngit relay xong 1
va nhiét do bougie xdng gidm xudng. Ti€p theo, khi cong tic khdi dong bat
[ST] va nhiét dd gidm xudng. Khi cong tic bat sang [ST] va nhiét do dudi
650°C, bd diéu khi€n s& diéu khién déng relay xong 1 d€ ting nhiét do 1én
trén 650°C, ché& d6 x6ng 6n dinh tié€p tuc.
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’ ST
Cong tac
ST |

bén bdo ON -
x0ng OFF
Relay “ON” —
Xéng 1 “OFF” -
Relay “OFE”
xéng 2 “ON” -

Nhiét do cua
buogie x6ng

Hinh 3.23. Gidn do hoat dong hé thong xéng nhanh
khi bdt dé sau khi den bdo xong tdt

3.4.4 HE THONG XONG NHANH VA CAM CHUNG EM (Quick Start and Silent
Idling)

Su khac nhau gitta Q.0.S va Q.S.S.I'1a Q.S.S.I c6 thém mot qud trinh x6ng
sau khi khgi dong.

Hé thong xong tré giit cho mach x6ng hoat ddng mot khodng thdi gian sau
khi dong co khdi dong dé bdo ddm nhién liéu chdy hoan toan, nhd thé, lam gidm
kich n6 & tdc dd cAm chirng, ddng thdi gidm khoi tring thodt ra sau khi dong co
kh&i dong lanh ciing nhu 12 mdt bién phdp cdi thién dic tuyén ting toc clia dong
co.
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Cong tic
ACC

\ i Relay
Pbeén bdo Relay _L xong 2
x0ng 1
|

_Lj 0\ . 2 Buogie x0ng %

—® biéntrd n n n n
o o
B dinh thoi —_—
9 9 ¢ ‘ ‘—

T Tor oo
2 cém bién e do xe

Hinh 3.24. So dé hé thong xong nhanh va cdm chiing ém.

Hé thdng x0ng sau khi khéi dong dua trén co s§ d€ thi€t k& clia hé thdng
x0ng nhanh va mot s6 phan bao gom:

phu

op 191U
qupd

ugt

B phin Chiic ndng
B6 dinh thdi; bougie | Piéu khién khodng thdi gian 3 phit sau khi bat cong tic dé
xong
C4m bién tdc dd xe DPong ho toc dd dudc bdo dua vao cdm bi€n toc do xe.

Cong tic ludi ga dugc gidn trong bd phian do tdc dd. N6 dugc gin bén phai
gin nam chim clia cdm bi€n tdc dd. Ludi gi sé& dudc hit va nhd khi nam chim
quay. Tin hiéu xung ON — OFF tir sy hiit nha cta lugi ga dugc géi d€n bd timer 4
1an trong mot vong clia diy cdp toc do.

Hoat dong
Khi nhiét @6 dong co dudi 60°C:

Hé thdng nay c6 mdt chic ning 13 van ti€p tuc diéu khién xong thAm chi
sau dong cd khdi dong mién 13 can thi€t, d6 13 chifc ning dugc thém vao trong
hé thdng nay so véi hé thong Q.0.S. Su diéu khién clia hé thdng nay tuong tu
nhu hé thdng Q.0.S khi nhiét do dong co trén 60°C va qud trinh x6ng dirng khi
cong tic khdi dong dudc gilt & vi tri ON sau khi kh&i dong dong co.

Khi cOng tdc khdi ddong bat sang ON
e Den bdo xOng sdng.
e Relay x0ng [1] cling hoat dong va cho mdt dong dién 16n di qua mach

bougie x0ng cho qua trinh x6ng nhanh.
e Dénbdo xdng tit sau khodng 0.3 gidy dé bdo ring dong cd sin sang khdi
dong.
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Khi cOng tdc khdi ddong bat sang START
e Khdi dong dong cd va qué trinh xOng ti€p tuc. (den bdo xOng sdng trd lai
khi cong tdc van & vi tri START).
e Relay x0ng [2] hoat dong nhung dong dién bi giam di do ldc nay do dién
trd phu dugc thém vao trong mach.
e Khi bougie xdng dat d&€n nhiét do6 khodng 900°C, bd diéu khién diéu
khién relay xong [1] ngung hoat ddng nhd vao tin hiéu bdo vé tir dién trd cam

bi€n dong.
e K&t qua l1a dong dién chdy qua relay xong [2] va gidm 4p qua dién trd
phu dwa mach vao ché& do xdng &n dinh.
e Khi nhiét dd bougie xong gidm, relay xong [1] hoat dong trd lai cho dén
khi nhiét do dat lai khodng 900°C.

Diéu nay s& lip di lip lai va nhiét do bougie xdng s& dao dong quanh

900°C.
STbL | -
Cén%téC{ ON | __ _
may ST — —_—

Relay “ON" [—— A2
xéngl{ “OFF” }—--- I-T ﬂ_

A 2 { “ON”
K:Ilg I E—— _ 1 —_— R —_—
“OFF”

A
Y

N
Y
A
Y
Y

A

3'phit

A
Y

Nhiét do cua

buogie xong

Hinh 3.25. Gidn do hoat dpng ciia h¢ thong xong nhanh va cam chiing ém
Khi dong co dugc khdi dong va cdng tic khdi dong trd vé vi tri ON:

e Deén bdo x0ng tit nhung relay xong [2] vin hoat dong.

e Saukhi cong tic khdi dong trd vé vi tri ON, relay xo6ng [1] vAn hoat dong

cho ch&€ do x6ng nhanh trong thdi gian khodng 15 gidy khi nhiét do bougie

xOng thap.
e Relay x6ng [2] hoat ddng trong khodng 3 gidy sau khi cong tic trd vé ON
dé diéu khién hé thong xdng sau khi khéi dong.

Hon nifa, khi 4 diéu kién dugi day dugc théa man sau khi dong co khdi
dong, qud trinh x6ng 6n dinh s& hd trg qud trinh chdy tot hon trong sudt thdi gian
khdi dong ban dau.

1. Trong vong 3 phiit sau khi bat ddu qud trinh xdng (tir diém A > B)
2. Nhiét dd dong co dudi 60°C (cong tic nhiét OFF)
3. Téc dd xe sau khi dong co khdi dong 12 18 km/h hodc thdp hon.
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4. POng co dang hoat dOng.
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Cliwsng 4: HE THONG CUNG CAP PIEN TREN OTO
4.1 Nhiém vu va yéu cau

DPé& cung cip ning lugng cho cdc phu tdi trén 6td cAn phai c6 bd phan tao ra
ngudn ning lugng c6 ich. Ngudn ning lugng nay dugc tao ra tir mdy phdt dién
trén 6t6. Khi dong cd hoat ddong mdy phdt cung cAp dién cho cdc phu tdi va nap
dién cho accu. P& bdo ddm toan bo hé thdng hoat ddng mot cach hiéu qui, an
toan, ning lugng diu ra clia mdy phat nap vao accu va ning lugng yéu cau cho
cdc tai dién phai thich hgp v4i nhau.

Yéu cdu dit ra cho mdy phdt phu thudc vao ki€u va cdu triic mdy phat 13p
trén xe hdi, dugc xdc dinh bdi viéc cung cap ning luong dién cho céc tdi dién va
accu. C6 hai loai mdy phat: mdy phat mot chiéu (Generator) vd mdy phét dién
xoay chiéu (Alternator). Cdc mdy phdt mot chiu dudc st dung trén xe thé hé ci
nén trong gido trinh nay khong dé cap dén.

Nhiém vu
M4y phat dién xoay chi€u la ngudn ning lugng chinh trén 6t6. N6 c¢6 nhiém
vu cung c4p dién cho cdc phu tdi va nap dién cho accu trén 6t6. Ngudn dién phai
bdo ddm mot hiéu dién th& dn dinh & moi ch& dod phu tai va thich ¥ng véi moi
diéu kién mdi trudng 1am viéc.
Yéu cau
M4y phat phdi ludn tao ra mot hiéu dién th& 6n dinh (13,8V — 14,2V) trong
moi ch€ do lam viéc ctia phu tdi. Mdy phdt phdi c6 ciu tric va kich thudc nhd
gon, trong lugng nho, gid thanh thip va tudi tho cao. Mdy phdt ciing phdi c6 do
bén cao trong di¢u kién nhiét dd va do 4m I6n, c6 thé 1am viéc & nhitng viing ¢
nhiéu bui bAm, ddu nhét va dod rung dong 16n. Viéc duy tri va bido dudng cang it
cang tot.

Nhitng théng sé co ban hé théng cung cdp dién

Hi¢u dig¢n thé dinh miic: Phii bdo ddm U, = 14V ddi v6i nhitng xe st
dung hé théng dién 12V, U,, = 28V d6i v6i nhitng xe st dung hé thdng dién 24V.

Cong sudt mdy phdt: Phii ddm bio cung c4p dién cho tit cd cdc tdi dién
trén xe hoat ddng. Thong thudng cong sudt cia cdc mdy phat trén 6td hién nay
vao khodng P,,= 700 — 1500W.

Dong dién cuc dai: La dong dién 16n nhdt ma mdy phét c6 thé cung cip
Ly = 70— 140A.

Téc dp cuc tiéu va toc do cuc dai clia mdy phdt: n,.., N, phu thudc vao
toc do cia dong cd dot trong.

Nppin = N X 1
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Trong dé: i-Tiso truyén
n; - Téc dd cam chirng cda dong co
i=15-2.
Hién nay trén xe ddi mdi sit dung may phat cao toc nén ti s& truyén i cao
hon.
Nhiét do cuc dai cia mdy phdt t’,,,, : La nhiét dd t6i da ma mdy phat c6
thé hoat dong.
Hiéu dién thé hi¢u chinh: LA hiéu dién thé€ 1am viéc cda bo tict ché U, =
13,8 - 14,2V.

4.2 So dob tdng quat, so d6 cung cap dién va phan bé tai
4.2.1. SO dd tdng quat va so do cung cdp dién

HT diéu khién dong co HT HT
(Pdnh lita & Phun xdng) chiéu sdng tin hiéu

HT thong tin

Accu
HT gidi tri
4 trong xe

| HT diéu hoa
khone khi

HT khéa cita
& bdo vé xe

Mdy phdt
dién

HT bK
phanh

HT khoi dong HT gat & HT khod dai an
dong co xong kinh toan & DK tii khi

Hinh 4-1: So' dé hé thong cung cdp dién tong qudt
So doé cdc tdi cong sudt dién trén 6té
Phu tai dién trén 6td c6 thé chia lam 3 loai: tai thudng tryc 1 nhitng phu tai
lién tuc hoat d6ng khi xe dang chay, tdi gidn doan trong thdi gian dai va tdi gidn
doan trong thdi gian ngdn. Trén hinh 4-2 trinh bay s6 dd phu t3i dién trén 6t0
hién dai.
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MAY PHAT

ACCU

Tdi thuong truc

Tdi hoat djong gidn doan
trong thoi gian dai

Tdi hoat dong gidn doan
trong thoi gian ngdn

liéu 50 - 70W

Hé thong
phun nhi€én
liéu
70 - 100W

Hé thong |
danh lora 20W
Bom nhién

Car radio
10 - 15W

Pben bao trén
tableau
8x2W

Pen bao ré

Pen kich
thudc 4x10W

A

4 x21W
ben stop
2x21W

Pen train SW | «—]

bén dau
4 x 3-5W

A

Motor diéu
khién kinh
4 x 30W

Pén cot
4 x 55W

ben pha
4 x 60W

Pen soi bi€n
s 2 x 5W

Quat diéu

hoa nhiét do |*

2 x 80W

Xong kinh
120W

Motor phun

nudc rta | +«—

kinh 30-60W

bén suong mu
2 x 35W

ben de
2x21W

Motor gat nuGc
60 - 90W

Khdi dong dién
800 - 3000W

Quat lam mat
dong co
2 x 100W

MJdi thudc
100W

Hé thong xong
mday (dong co
diesel) 100W

Motor diéu

Coi 25 - 40W khién antenna
60W
Hinh 4-2: So'do phu tdi di¢n trén 6to
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4.2.2 Ché€ dd lam viéc gitta accu - may phat va sy phan

bo tai
rp
— 1
PP
Imf __Ia IL
. e
o Uns fa_i Fa R,

Hinh 4-3: So' dé tinh todn hé théng cung cdp dién

Su phan bd t3i giita mdy phdt va accu dugc thé hién trén hinh 4-3.
Theo dinh luit Kirchhoff ta cé thé viét:

Upr=riLy+ IR, (4-1)

E,=r.1,+I..R, (4-2)

I =1,+ 1y (4-3)
Hay ridye+ 01, + IRy = Uy

Olmf‘l' rol, + [1.LR; = E,
Ly + I, -1,=0

U, 0 R,
Ea ra RL
_ U \-r —R,)+R, .E
Imf= O 1 1 — mf( a L) L a (4_4)
A 7"1 0 RL rl(_ ra - RL)_RL 'Ra
0 r, R,
1 1 -1
Um Tq + RL) - RLEa RL(Um - Ea) + raUm
Ly = A = d / (4-5)
ri(ra + Rp) + Ryrg Ry(ra + 1) + 11y
rl Umf rL
0 E, R,
1 O _1 _(Umf _Ea )RL +Ea'r1
I, = - (4-6)
}"1 0 Umf RL (ra + rl )+ rl'ra
0 r, R,
1 1 -1
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h 0 Umf
0 r, E,
I = 1 1 0 _ U, R, +E, 1 (4-7)
rn 0 R, RL(”a +r1)+ n.r,
0 r, R,
I -1

Trong do: I, : DOng dién mdy phat.
E,r,:Stc dién dong va dién tr§ trong cua accu.
R;: Bién tr§ tuong dudng cac phu tai dién.
I;: Dong dién qua cédc phu tai.
1, : Dong dién nap vao accu.
r; : Dién trd cdc cudn day mdy phat va ddy dan.

Cin ctt vao biéu thifc clia cdc cudng dd dong dién néu trén ta c6 thé chia
su phan tdi gitta mdy phét va accu lam ba ch& do:
e Ché dp thit nhat: day 1a ch€ do khong tdi ing vdi trudng hgp khong
mdc dién trd ngoai (Mdy phdt chay khong tai). Khi d6 R, — o -1, =0
G ché do nay, mdy phat chd y€u nap cho accu va dong dién nap phu
thudc vao sy chénh léch giita hi€éu dién th€ hiéu chinh cia mdy phat
va stic dién dong cua accu.

Uy - E,
Lysd®

Yo+ 1y
Lo e Un

r,+ ry

o Ché dp thit hai: 12 ch€ do tdi trung binh. Khi c4c phu tdi dién dang hoat
dong c6 dién trd tudng duong R, < oo, sao cho I} < I,r, mdy phdt s&
ddm nhin nhiém vu cung c4p dién cho cdc phu tdi nay va dong nap sé&
gidm. O ch€ do ndy, mdy phat cung cap dién cho hai noi: mot phin cho
accu va mot phan cho phu tai.

Khi dién tré tuong dudng cia cdc phu tai dat gid tri
E,_ r
Umf - Ea
thi dong nap bing khong

e Ché dj thit ba: 1a ch€ dd qud tii x4y ra trong trudng hdp mé qud nhiéu
phu tdi. Khi d6 R, — 0. néu dién trd tuong duong cla cdc phu tdi dién
dang 1am viéc R, < (E,r))/(U,y - E,), accu bdt dau phéng dién, hd trg
mdt phan dién ning cho mdy phat.

L
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4.3 May phat dién
4.3.1 Phin loai va dic diém cau tao

Phan loai:
Trong hé thong dién 6td hién nay thudng st dung ba loai mdy phat dién
xoay chiéu sau:
v/ Mdy phét dién xoay chiéu kich thich bing nam chdm vinh citu
thudng dudc st dung trén cdc xe gin mdy.
v Mdy ph4t dién xoay chiéu kich thich biing dién tir c6 vong ti€p dién
stt dung trén cac 6to.
v M4y phdt dién xoay chiéu kich thich bing dién tir khong c6 vong
ti€p dién st dung chli y&u trén may kéo va cdc xe chuyén dung.

- o 2 ~7
Pdc diém cau tao:

a. Mdy phdt kich tit bang nam chdm vinh citu:

Phan 16n mdy phat dién xoay chiéu kich thich bing nam chdm vinh cttu
dang dudc st dung déu c6 rotor 12 nam chim quay. Mach tir cda mdy phdt nay
khdc nhau chii y&u & két c4'u clia rotor va ¢6 thé chia 1am bon loai chinh: Rotor
nam chadm tron, rotor nam chdm hinh sao v6i ma cyc hodc khong md cuc, rotor
hinh méng va rotor nam chiam x&p. Pon gidn nhat 12 loai rotor nam cham tron.

1. Nam chdm vinh citu, 2. Cuc tie thép, 3. Cudn ddy stator.
Hinh 4-4: Mach tii ciia mdy phdt dién rotor nam chdm tron

Uu diém ciia loai nay 13 ché€ tao don gidn, con nhugc di€m la hiéu suat
mach tir rat thap. Rotor loai ndy chi ¢ng dung trong cdc mdy phat dién cong suit
khong qud 100VA (Thudng cho xe dap va xe gdn mdy). Cdc mdy phat dién xoay
chiéu v&i rotor nam chdm hinh sao loai c6 cuc & stator va khong c6 md cuc &
rotor thong dung hon c4.

Viéc ch€ tao cdc mdy phat dién c6 cic md cuc § stator khd don gidn.
Stator c6 thé cé 6 hoic 12 cuc, con rotor thudng 13 nam chadm c¢6 6 cuc.
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Nhugc di€m: khé nap tir cho rotor, dd bén co khi kém. V§i k&t cAu mach tir
nhu vdy géc 1éch pha s€ 1a 90° va mdy phét dién c¢6 kha ning lam viéc nhu mdy
phat dién 2 pha.

Rotor nam cham hinh sao loai nay dugc Gng dung chd yé&u trong cdc mdy
phét dién clia mdy kéo cong sui't nhd. Ngoai ra c6 thé gip nhitng mdy phat dién
ma rotor clia chiing c6 phin m4d cuc biing thép & diu cdc canh nam chim. Trong
nhitng mdy phét dién nhu vay, tdc dung khit tir do phdn tir phan ng giy nén
ciing it hon loai khong c6 md cuc. K€t c&u rotor ¢c6 md cuc con cho phép ting
chiéu dai md cuc, ti€t kiém day dong, gidm dudc trong lugng va kich thudc clia
mdy phét dién, dic tinh ty diéu chinh t8t hon va cong sudt mdy phét dién cé thé
16n hon.

1. Stator; 2. Rotor.
Hinh 4-5: Mach tic mdy phdt dién logi G-46

Viéc phét hién ra nhitng vat li€u nam cham mdi c6 lyc tir 16n cho phép
ting cong sudt cia cdc mdy phat dién kich thich bing nam chidm vinh ciru ma
trong mot sd trudng hop ching cé thé thay th€ cdc mdy phdt dién xoay chiéu
kich thich ki€u dién tir. V&i nhitng vat liéu nay ngudi ta c6 thé ch€ tao nhitng
rotor hinh méng. D6 12 nam cham tron duge nap cuc theo chiéu truc. O hai ddu
cla n6 ngudi ta dit hai tAm bich 1am bing thép it cacbon c6 cdc méng bd tri sao
cho cdc méng clia hai tAm bich xen k& nhau. Hai tAm bich nay s& chiu 4nh hudng
cta hai cuc tr khdc ddu (N va S) & hai mit bén cia nam chAm va cdc méng cla
td&m bich cling mang da'u clia tir trudng do, sé& trd thanh nhitng cuc tir xen k& nhau
§ rotor. P& tranh mA't mat tlr trudng, truc rotor dugc ché tao bing thép khong din
.
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1. Nam chdm hinhh sao; 2. Hop kim khong ddn tit; 3. Truc rotor.
Hinh 4-6: Rotor nam chdm hinh sao loai khong co mad cuc

Rotor hinh méng ¢6 nhiéu vu di€ém nhu: nap tir c¢6 thé ti€n hanh sau khi da
14p ghép va tir trudng phan bo déu hon; van tdc ti€p tuyén clia rotor hinh méng
c6 thé dat t6i 100m/s, hon nita, c6 thé 1ip hang loat nam chdm trén truc va bing
cdch nay c6 thé gidm tri sd tir thong quy dinh cho mdi nam chim dé&n hai 1an
hodic hon tuy thudc vao s6 nam chim, gidm dudng kinh clia cdc nam cham, ting
cong suit cia cdc mdy phat dién rotor hinh méng.

b. Mdy phdt kich tit kieu dién tic logi cé cé vong tiép dién (cé choi
than)

M4y phat dién loai ndy gdm cé 3 phan chinh 12 stator, rotor va bd chinh luu.

1,2_ Quat lam mdt; 3_ B chinh luu; 4_ V6, 5_ Stator; 6_ Rotor;
7_ Bo tiét ché va chdi than; 8_Vong tiép dién
Hinh 4-7: Céu tao mdy phdt dién xoay chiéu kich thich kié¢u dién tir
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¢ Stator: Gom khdi thép tir dugc 1ip ghép bing cdc 14 thép ghép lai v&i nhau,
phia trong c6 x& ranh déu dé x&p cdc cudn diy phan ng. Cudn diy stator c6
3 pha mic theo ki€u hinh sao, hoic theo ki€u hinh tam gidc (Hinh 4-8).

[ Ny
Kiéu tam gidc

« A
Kiéu sao

Hinh 4-8: Cdc kiéu ddu ddy

HJ | b

a. B6'tri chung: 1. Khoi thép tir stator; 2. Cudn ddy 3 pha stator.
b. So dob cudn ddy ba pha mdc theo hinh sao.
Hinh 4-9: Stator ciia mdy phdt dién xoay chiéu

1 ,/"‘\
)
6 S/ N\
5 -
’ Do et | {
{L ”II I iy "
% 5

1. Chum cuc tr tinh S; 2. Chum cuc tic tinh N; 3. Cudn day kich thich;
4. Cdc vong tiép dién; 5. Truc rotor; 6. Ong thép tir.
Hinh 4-10: Rotor mdy phdt dién xoay chiéu kich thich
bang dién tic c6 vong tiép diém
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¢ Rotor: Bao gdm truc 5 va & phia cudi truc c6 lip cdc vong ti€p dién 4, con &
gitta c6 1dp hai chim cuc hinh méng 1 va 2. Giita hai chim cuc 1a cudn day
kich thich 3 dugc quin trén 6ng thép din tir 6. Cdc dau day kich thich dugc

han vao cdc vong ti€p dién (Hinh 4-10).

Khi c¢6 dong dién mot chiéu di qua cudn day kich thich Wy, thi cuon diy va
ong thép dan tir trd thanh mot nam chim dién ma hai dau 6ng thép 12 hai tir cuc
khac ddu. Du6i anh hudng clia cdc tif cyc, cdc méng trd thanh céc cuc cla rotor,
gidng nhu cdch tao cyc clia loai rotor hinh méng vdi nam chAm vinh ctu.

c. Mady phidt kich tit kiéu dién tic khong cé vong tiép dién:
Co'sd ly thuyét va nguyén ly hoat dong:

Vong ti€p xtic va chdi than 1am han ch€ tudi tho cia mdy phat. N&u bd di
vong ti€p xic va chdi thi tudi tho cia mdy phat s& ting Ién va chi phu thudc vao
su mai mon clia cdc 6 dd va su ldo hda clia 16p vo cdch dién clia cdc cudn day.
Cédc mdy phat khong c6 chdi than goi 12 mdy phdt khong ti€p diém (khong c6
vong ti€p dién). Cdc loai mdy phat ndy rat can thi€t cho 6t6 vad mdy kéo lam
viéc & ving dam lay hoic nhiéu bui.

Nguyén 1y lam viéc cia mdy phat loai nay nhu sau:

Ta s& xem xét mot nam cham dién cling vdi rotor quay (hinh 4-11) dugc két
hop bing 16i sit ch€ tao tir thép tir mém va mdt cudn kich trong dé c6 dong dién
mdt chiéu. Cdc dau cyc nam chim dién c6 dang hinh tru dugc khoét rinh: giita
cdc cyc rotor & dang banh xich Iam bing thép tir mém.

Jﬁ § 7

e
[
N/ \/
e

—
-

| —
‘(Zjl

A

[
[
+

/_4
- Bra
> |
//
N

AN —
Bo

Qﬂ;— — —° r r

S
\_/

@min

Hinh 4-11: So do mdy phdt xoay chiéu khéong chéi than

Gi4 thi€t ring: trén chiéu dai cda cung rinh nam chim dién (stator) c6 mot
s0 ring cua rotor chdn , budc ring cla stator £z/ va clia rotor #z2 c¢6 quan hé 1zl
= 1z2/2 va & rinh stator ta dit cudn diy c6 budc bing do chia ring clia stator.

PGS.TS Dé Vin Diing Trang : 64

cuubuongThancoh§vien DH SPKT TP. HCM - http://www. thigviensphkt.eeisxn


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

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

Hé théng dién va dién tit trén 6t6 hién dai - Hé théng dién déng co

Né&u dd md cda ranh nhé thi khi rotor quay, tong tir trd clia mach tir khong
ddi. Vi vay khi stic tir dong Fk clia cudn kich thich khong ddi thi tir thong qua
toan bd mach tir ciing khong ddi. Khong phu thudc vao vi tri clia rotor, phan 16n
tlr thong sé di qua cdc ring cia rotor chi c6 mot phan nhd 12 qua ranh. Trén (4-
11b) m6 t4 hinh trdi cia nam chAm dién theo khe hd (phin che khuit ctia rinh
stator dugc bd qua).

Khi rotor quay, vi trf cdc ring clia né so véi cdc ring clia stator sé& thay ddi
va tir thong qua mdi mdt riing clia stator s& gidm xudng mdt cach tuan hoan tir
cyc dai (tAm clia cdc ring trung nhau) dén tri cuc tiéu (tAm ring stator tring tim
ranh rotor). Sy thay ddi clia tir thong trong cic ring clia stator lam do sy xut
hién stc di€n dong trong cudn ng. Cudn day trén cdc rang stator la cudn day
phan tng.

Pudng cong tir thong trong khe hd khong khi chiéu dai ¢ clia dudng tron
phin tng d6i v4i tirng vi tri dd lwa chon cla rotor dugc thé hién trén hinh 4 -16b.
R0 rang 12 ham @ = f(¢) — ddi xttng véi truc Oy. Vi vay, khi viét dudi dang chudi
Fourier ta c6 dang:

D= D, + Dicost + D;cos3t + Dscosde + ...
Trong d6: @, - Thanh phin cd dinh cta tir thong @, = 0,5( Dpax + Druin)-
@, - Bién do clia song da hai bac nhat bing 0,5( Dyu + Dpin)-
N€&u bd qua cdc séng da hai bac cao ta dugc
D= D, + Dcost.
Khi rotor quay v6i van tdc @ = 2zf thi sy thay ddi clia tir thdng trong ranh 1a:
D= D, + D,cosat.
Su thay ddi cha tir thong tai rang stator tao ra mdt sttc di€n dong trong cudn
ddy nim trén ring la:

ere = O.dD/dr.

Trong d6: we - SO vong day trong cudn day.

Gia tri tic thoi cda stc dién dong tai pha cudn dng:

ep= Wapdddt = wky wep D, siowt = E,, sinot.

Trong d6: ¢ - SO vong ddy trong pha, bing Z, oy
E,, - Bién do cla stic dién dong pha, bing w.Ky; we ;.
Z, - S cudn diy mic ndi ti€p § pha.

Gi4 tri stic dién dong hiéu dung ctia pha khi c6 xem xét d&€n dang thyc clia tir

thong trong khe hé:
Zrn Zrn
E(D = 4k@ kO] — Wy 0’5(¢max - ¢min) = ZkCDkO] —a)(b( (mec - cDmin)
60 60
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Khi thi€t k& mdy phat can gidm @,,;, titc @,,;, — 0 ltic do6:

ZZ n
EtD = 2k<17 kO]

Op Dax (4-8)
60

Nhu vay: khi rotor quay, trong cdc vong cia cudn day stator s€ cam ng mot
stic dién dong xoay chiéu c6 tin s6 bi€n ddi ty 1& vdi van tdc rotor.

Nhu vdy: mdy phdt khong ti€p diém hay con goi 12 mdy phat dién cdm ting
12 mdy ma tir thong chinh & diém bat k¥ stator chi thay d6i vé gid tri ma khong
thay d6i vé dau.

Né&u nhu 14y dic di€m mach tir cia phan @&ng lam tiéu chudn phan loai thi
mdy phdt dién cdm ng c6 thé dudc chia 1am loai kich thich doc truc (cudn kich
nim doc truc mdy) va loai kich thich huéng tAm (cudn kich nim doc theo cdc
dudng kinh). Sy phin bo clia cdc cudn kich thich s& c6 dnh hudng 16n 1én k€t cau
cla mdy phat cling nhu 1én cdc dic tinh va tinh chit cda né. Hién nay ngudi ta
thudng dung loai kich thich doc truc (trén cdc méy kéo).

Két cdu mdy phdt cam ting

Duéi diy 1a cdc sd dd k&t cdu clia mdy phdt cdm ng kich thich doc truc:
kich thich mot phia (Hinh 4-12) va hai phia (Hinh 4-13).

o
4 7
mH“'"'”lH” E{I
| ||I||-~-u|I|||H H

|||n-~-n||||HH
TR

Hinh 4-12: Két cdu mdy phdt kich thich mét phia
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1- Cuon kich; 2-0A/ng lot; 3- Truc; 4- Rotor; 5-Loi thép stator;
6-Ndp bdng thép tit; 7- Cudn pha; 8- Nip nhom;,
A,B,C- Pdu cdc pha; a,b,c- Cudi cdc pha.

Hinh 4-13: Két cdu mdy phdt kich thich hai phia

Trén truc 3 clia mdy phdt ngudi ta ép mot banh xich 6 ring ch€ tao tir vat
lieu st t. Truc ciing & lin dudc dat & ndp 6. G mdy phat kich thich hai phia thi
cd 2 ndp lam tir vat liéu sat tir. Tai cdc ndp diy nay cé Ong 16t dang mit bich 2
(Bac 16t nay dugc 1dp kin chit (c6 dd hd theo mit bich nhd) @€ cé thé bd qua).
Cdcbac 16t nay dudc 1dp trén truc 3 c6 khe hé gifta ching 1a 5=0,15 =+ 0,30 mm.

L6i phian tng 5 (clia stator) dudc hinh thanh tir cdc tAm thép k§ thuit dién cé
9 rdnh phan bd déu nhau. Cdc rinh cla phin Gng dang hé. Tai cdc rdnh clda
phin @ng c6 cudn diy ba pha 7. Cdc cudn diy & mdt pha dugc mic ndi ti€p
nhau, con chinh c4c pha dugc didu dang tam gidc.

Nip day 6 dudc ch€ tir vat liéu tir tinh con ndp kia tif hdp kim nhom.

Cudn kich thich 1 s€ tao nén tir thong trong mach tit. Khi rotor quay thi tu
thong nay sé trd thanh khong ddi vé tri s6 va chiéu. Tir thong s& dudc khép
mach khi di qua khe hé gifta dng 16t 2 va truc 3, theo truc 3, qua bdnh xich 4, qua
khe hd cong tac rotor va stator 5, qua ndp tir 6 va ong 16t 2.

Pudng di va hudng cda tir thong dudc thé hién bdi dudng gach va cdc miii
tén. Do khi truc rotor quay thi tir thong chi thay d6i vé tri so tai cdc ring cla
rotor va cum stator, nén cdc doan ndy ctia mach tir dugc ch€ tao tir cdc tAm sit
tir mém chiéu day 0,5 - I mm. Tir thdng tai cdc nip day, 6ng 16t, truc s& hau nhu
khong thay doi. Vi vy, ching dugc ché tir thép 14 sit tif mém c6 chiéu day 12 =
25mm.
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Hinh 4-14: Cdu tao mdy phdt xoay chiéu khéong chéi than

Nhim ting cong suit trén mot don vi khoi lugng clia mdy phat ngudi ta ché
mdy phéit cdm ng dang kich thich mot phia dung 6ng 16t mit bich dang nén va
truc dang con. c6 k&t cdu dudc thé hién trén hinh 4-14.

Mady phat cho phép giam tir tr¢ nhd ting dién tich khe hd khong lam viéc, vi
vay, nang dugc cong sudt do mdy phdt sinh ra. Song 6ng 16t va truc dang nén
din dé&n cong nghé ché tao phic tap, ton kim loai lam gid thanh ctia mdy phat
cao. Trén mot s6 mdy phat ngudi ta khic phuc nhugc diém nay bing cdch st
dung hé thong kich thich phoi hdp dung cudn kich thich va nam cham vinh ciru.

d. Mdy phdt xoay chiéu hai néc dién dp 14/28V

D6i v6i cdc loai xe ¢6 cong suit (P) 16n (6td tdi), ngudi ta st dung ngudn
dién U = 24V d& cung cap cho mdy khdi dong va cdc phu tdi dién.

Pé€ ning cao mic dién 4p cung cAp cho hé thong khdi dong va cdc phu tdi
dién, hién nay trén cdc xe thudng dung 2 accu va relay ddi dau dién 4dp, bing
cdch ddu noi ti€p 2 accu lai vdi nhau dé dugc dién 4p 13 24V trong lic st dung
tdi c6 cong sudt 16n (Mdy khdi dong, bom dién ...) va ddu song song 2 accu d€
c6 dién 4p 12V khi dung cdc phu tdi c6 cong sudt binh thudng. Khi st dung tdi
c6 cong sudt 16n hon (P = U.I) vé6i dién 4p U = 12V thi dong qua tdi rdt 16n nén
phai dung loai didy dain c6 ti€t dién 16n. Thém vao do, nhiét lugng sinh ra trén
day dan ty & v6i binh phuong cudng do6 dong dién. N€u ta nAng mitc dién d4p 1én
U = 24V thi dong qua tai s& gidm, vi th€ c6 thé dung diy din c6 ti€t dién nhd
hon va mat mdt ning lugng trén day din sé& gidm, b6t néng hon (Q = RFY).

P& c6 dugc cling mot lic hai nic dién 4p 28V va 14V thi mdy phat phai
thi€t k€& c6 2 nic dién dp tuong ng nay. So dd6 mach dién cia mdy phat loai nay
dugc thi€t k€ theo cdc mach trén hinh 4-15.
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| 24V

12V

H 4-15 a.

H 4-15b.

AN NN

AN N N ——

L N N N

H 4-45 c.
Hinh 4-15: Cdc kiéu mdy phdt 2 nédc dién dp
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e. Bo chinh luu:

B+ +

TP

D+

Hinh 4-16 a: Bo chinh luu 6 diode

DPé€ bi€n ddi dong dién xoay chiéu clia mdy phat sang dong dién mot chiéu,
ta dung bo chinh luu 6 diode, 8 diode hoic 14 diode. PSi v6i mdy phat c¢6 cong
suat16n (P > 1000 W) su xuit hién séng da hai bac 3 trong thinh phin cla hiéu
dién th€ pha do dnh hudng ctlia tir trudng cdc cudn pha 1én cudn kich lam gidm
cong suat mdy ph4t.

—_——— e B __________
AM - — A 1
L 0 l
— |
g | @ @ 71 :
| ! |
AM 1 !
S50 A @ o0 B X% x :
Il ITiét che IC é :
. Lo B |
—_l_— DFH | | |
| bio : : : + T T cunstator ¥ 1
nap o | |
| L Er——- 3 (@] |
—|_ I Cudn rotor '
: |
= : |
o |
CHo | i |
7oA T ______ N
M4y phdt dién xoay chiéu
Hinh 4-16b: B¢ chinh luu 8 diode
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Vi viy ngudi ta st dung cip diode mic tir diy trung hoa dé tan dung séng da
hai bac 3, lam tidng cong sudt mdy phdt khodng 10 — 15% (Hinh 4-16b). Trong
mot s& mdy phdt, ngudi ta con st dung 3 diode nhd (diode trio) mdc ti cdc pha
dé cung c4p cho cuon kich ddng thdi d6ng ngit d&n bdo nap (Hinh 4-16¢)

+ 15 30 30

ol |

— 3. 8
. NN DN NN N N
(—pRne— -
W.l_OE ________ &

1. Accu; 2. Cudn kich (G); 3. Cudn ddy stator, 4. Diode chinh luu (+);
5. Diode chinh luu (-); 6. Diode trio; 7. Cdc diode cong sudt; 8. Diode chinh luu
dong trung hoa; 9. Tu dién; 10. Pdu cudi ciia cudn ddy mdy phdt (W).

Hinh 4-16 ¢: B¢ chinh luu 14 diode

Hoat dong ctia by chinh luu

Trén hinh 4-17 1a s6 d6 cda mdy phdt chinh luu 3 pha c6 bd nin dong mic
theo sd dd nin dong 2 nta chu k¥, 3 pha. Cdc cudn day stator dudc diu dang
sao. Vdi ki€u mic nay thi quan hé giita dién d4p va cudng do dong dién trén diy
va trén pha la:

Ui=\3 Upva  I,=1y
Ta gid thi€t ring tdi cla mdy phdtla dién trd thuan.
bién dp tic thdi trén cdc pha A, B, C la:
Uy=U,sinwt
Ug=U,sin(wt - 277/3)
Uc=U,sin(owt + 277/3)
Trong dé: U, : Pién dp cuc dai clia pha;
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Hinh 4-17: So' dé chinh luu mdy phdt 3 pha va di¢n dp sau khi da chinh luu.
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nhém dudi diode din cé dién thé thdp hon. Vi vay, & mot thdi di€m bat ky déu
c6 2 diode hoat dong, mdt diode cuc tinh dudng (phia trén) va mot diode cyc tinh
am (phia dudi). Moi diode s& cho dong dién qua trong 1/3 chu ky (T/3).

bién th€ diy clia mdy phdt dugc dua Ién bo chinh luwu. Pién 4p chinh Iuu
dugc xdc dinh bdi cdc tung dO nim giita cdc dudng cong trén va dudi (H 4-17¢)
cla dién dp pha Uy, U, Uc. Vi vy, dién dp chinh luu tic thdi U, s& thay d6i va
tan s6 xung dong clia dién d4p chinh luu 16n hon tan s6 clia dién dp pha 6 lan:

Tri s6 nhd nha't clia dién 4p chinh Ivu bing 1,5U,,, va 16n nhatla 1,73 U,

Su thay ddi ctia dién dp chinh luu:

AU,p= (1,73-1,5).U,, = 0,23 U,, = 0,325 Uy (4-9)
Tir d6 thi & hinh 4 -17¢ ta c6 thé xdc dinh gi4 tri tifc thdi clia dién dp chinh

luu.
Ung=\3 U, .coswt (4-10)
Tri trung binh cta dién dp chinh luu (cong thitc 4-10)
s 6 1 7.
Uy=%7 J. V3coswrdt = —3U, —sinwt _}}
% s E @ 12
U, = 33U, =1,65U, (4-11)
T

Vé6i oT =27 f=UT
U= 1,62 Up=2,34Up= 1,35U,

Uy : Dién th€ hiéu dung pha.

U,: Bién th€ hiéu dung day.

Nhu vay doi v6i mach chinh luu ciu 3 pha thi gid tri trung binh cda dién 4p
luu 16n g&p 2,34 1an so véi dién 4p pha va 1,35 1an so véi dién 4p ddy. Xung do
clia dién 4p chinh luu c6 thé bi€u di€n qua dién 4p chinh luu trung binh, bing
cdch dua vao cong thirc (4-10) gia tri U, xdc dinh tir (4-11).

AU, = 0,23 U,,/1,65 = 0,139 U,,s
% xung do cua dién dp chinh luu:
AU,= 100 U, /U, = 13,9 %

Vidu § tri trung binh cua dié€n dp chinh luu 1a 74 V thi 36 xung d6 1a 7,95 V.
Lic nay gid tri cuc dai ctia dién 4p chinh luu bing 74 V con tri cuc ti€u la 12,7V.
Khi ndi dién tr§ thuan R vao bo chinh Ivu thi dong chinh lvu (tri tic thdi):

Inf = Umf/R

Hinh dang ctia dong chinh luu cling tuong ty nhu hinh dang cta dién dp
chinh luu, téc 1a dong chinh luu dao dong véi bién do

l,=U,/R
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Gia tri trung binh ctia dong chinh luu dugc tinh bdi

6 712 ]
1, == I I .coswtdt=3-"-=0955] (4-12)
Tfr/ 12 4

Nhu d3 néu, mdi mot diode s& cho dong dién di qua trong 1/3 chu ky (7/3).
Vi vay gid tri tic thdi dong di€én qua cdc diode i;, i,... is c6 ddc tinh xung (Hinh
4.17c) va gid tri trung binh clia dong dién qua mot diode = 1,,/3.
Dong dién chay trong cdc cudn pha ciia may phat cé thé dugc xdc dinh khi ta
X6t Nt ndi iy + ir— ;=0 — iy =1i;— i
Nhu vay, dong pha khong sin va ngdt quing.
Gid tri hi€u dung dong pha:

T T/ 3
I, = \/_ j I, .sin’ wrdt =0,7551, (4-13)

73
Twdo: Ip=0.8151,
4.3.2 Pac tinh may phat dién
4.3.2.1 Pdc tuyén ciia may phdt xoay chiéu kich thich
bdng nam cham vinh cttu

Trén hinh 4-18 12 so d6 va dic tinh tdi theo s& vong quay clia mdy phat dién
xoay chiéu kich thich bing nam cham vinh cttu (khong c6 co ciu di€u chinh ty
dong) 1am viéc véi phu tdi thuin (cdc béng dén).

’ N

X, U

4

Hinh 4-18: So do tinh todn mdy phdt xoay chiéu
kich thich bang nam chdam vinh citu

Dién trd clia cdc den ky hiéu 1a R, con dién trd thuan va cdm khdng cda cudn
day stator ky hiéula r va X trong d6: X; 1a cam khdang cliia mdy phat dién.

O ch€ do khong tai tic 12 khi I, = 0, th€ hiéu clia mdy phat dién biing sic
dién dong cam ng trong cudn day stator:

U, = E = 4k.f. @, = 4k.w.(p.n/60)®, = C,.n. B, (4-14)

Trong d6:  @: T thong ctia mot cidp cuc nam chAm & ch€ dd khong tai;

~ ~ PN A 2 A A
w: Tong sO6 vong day cua cudn day stator.
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k: Hé s6 tinh dé€n dang dudng cong clia sic dién dong cdm Gng.
p: S6 ddi cuc nam cham cda rotor.
n: S6 vong quay cla rotor (min”).
£ Tan s6 clia dong dién cdm ng trong cudn stator, Hz.
C, = 4k.w.p/60: Hing s6
Khi déng phu tdi stic dién dong cim @ng s€ tao nén dong di€n ctia mdy

phat.
E

L=

Vir +R) + X2,
Trong d6 cdm khang phu thudc vao tin sd cia may phat.
X, =2nf.L =2nx(p.n/60)L = C.n
C, = mp.L/30 : Hingso.
Thay bi€u thitc E vao X; vao phuong trinh Ly

C.n @,
(4-15)

Ly =
\/(r + R+ CAn’
Phén tich phuodng trinh trén & s6 vong quay thap, ta thdy gid tri C,”.n” rd't bé
so véi (r + R)* va ¢6 thé bd qua, lic dé:
C,. D,

Imfn—)0= n

r+ R
Nhu vay & s6 vong quay thip (doan dau cia dd thi) dong dién phu thudc
vao sO vong quay mot cdch tuyén tinh..

Umf 4
1— Umf= UO th:OO
R=30Q
877 Umf = f(n)
R=220

6] [ -
/?’: 1,50

i
7 Khodng
lam viéc

T T T T T *n — 1 T 17 1 1 "
0 500 1000 150 200 250 3000 0 500 1000 1500 2000 2500 3000
Hinh 4-19: Ddc tinh ciia mdy phdt dién xoay chiéu
kich bang nam cham vinh ciiu
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O s6 vong quay cao gid tri C,>.n’rat 16n so véi (r + R)’ nén c6 th& bd qua, khi
do:
C,. @,
Lyfn 0o = ————= const

x

Khi s& vong quay clia mdy phat dién ting, dong dién clia né sé& tién gan t6i
gia tri khong ddi, con hiéu dién thé cla mdy phdt s& bing dd sut th€ & mach
ngoai, titc 12 U, = I,,+R. N€u chon dién trd tdi c6 dinh thi dién th€ clia mdy phat
s& thay ddi ty 1& thuan véi dong dién. Trong thuc t&, dién trd cia béng dén c6
ting 1én khi cudng d6 dong dién qua né ting, do d6 hiéu dién th€ m4y phdt ting
nhanh hon cudng do dong dién.

Phuong trinh thu dugc con cho thi'y dién thé ciia mdy phat dién thay ddi ty 1&
véi su thay d6i ciia dién trd tdi trong khodng tir Uy=0v6iR=0dén U,= U,
vdi R = oo, vi trong mdy phdt dién loai ndy, chi c6 dong dién I, dudc tu di€u
chinh va han ch€, con dién thé U, 1a hAm ctia I, va R.

Qua nghién citu dic tinh, chiing ta thi'y rd ring mdy phat dién xoay chiéu
loai nay c6 thé st dung binhh thudng & s& vong quay gidi han va v6i mot tri s6
dinh mdc caa phu tai.

Nhudc di€m nay han ché€ kha ning st dung cdc mdy phat dién xoay chiéu
kich thich bing nam chim vinh cifu, vi trong thuc t& st dung can phdi thay ddi
phu tai.

4.3.2.2 Pdc tuyén mdy phdt xoay chiéu kich thich
bdng dién tir

Dic tinh clia cdc mdy phdt xoay chiéu dudc xdc dinh bing cdc mdi quan
hé gitra cdc dailugng co ban sau:

e Dién thé ctia pha Uy

e Dién thé diy U,

e Dién thé chinh luu

e Dong dién cda pha

e Dong dién tdi mdy phat

e Dong di€én kich I

e SO vong quay clia mdy phét n

Ddc tuyén khong tdi:

La nhitng dudng cong dic trung cho mdi quan hé dién th€ clia mdy phat va
dong dién kich thich: U,s = f(I;) khi s6 vong quay khong doi Ny = const va dong
dién tai Ly = 0.

Dic tuyén khong tdi duge xdc dinh tit phuong trinh phu thudc cia stic dién
dong mdy phét vao s6 vong quay. Vi dong dién kich va tir thdng tuong dng (&
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khe hé khong khi) phu thudc vao sé vong quay ctia mdy phat dién, nén sitc dién
dong khong ty 1& thuin véi s6 vong quay clia mdy phat dién. Do d6 dic tinh
khong tdi clia mdy phét dién gdm nhitng dudng cong tudng tng vdi s6 vong quay
(Hinh 4-20)

Ume

Mmax

Nmin
Udm

I i IKmax
Kmin IMF

Hinh 4-20: a. Pdc tuyén khong tdi ving vdi s6 vong quay khdc nhau.

b. Ddc tuyén ngoai ing véi s6 vong quay khdc nhau.

Theo diic tinh, ta xdc¢ dinh dugc hé s6 dic trung s& vong clia may phat.
K, = nyu/Npmin = 8 =10
Stic dién dong pha dugc xdc dinh bdi:
Eo =4k . opn. D.p/60.
Trong d6  k: Hé s6 phu thudc vao két cAu mdy phat.
(k = 1,1 d8i véi m4y phdt xoay chiéu)
®¢: SO vong diy quan trén mot cudn day pha,

@ : Tl thong di qua khe hé gitra rotor va stator,

Duong ddc tuyén ngoai:
La nhitng dudng cong dic trung cho m&i quan hé gitta dién th€ may phat dién
sau chinh luu va dong dién tai (hinh 4-20b).
Unp = L)
V61  n = const,
Ui = Uy, = const, va dién trd kich thich R, = const.
Khi tdi mdy phat ting dién thé U, gidm nhanh.
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Nguyén nhin gidm dién th& khi dién ti ting 1a do do sut 4p ting (dd sut 4p
trong diode, dd sut 4p trén dién trd thuan va cdm khdng ciia cudn diy), do 4nh
hudng clia phin tng 1am tir thong qua stator gidm va do hién tugng phan tir.

Dién trd toan phan clia pha trong cudn stator:
Zo=+Ro +X;

2r.p.n.L
60

L 2
Zy = \/qu) +(2ﬂ.n.p.%j

R, dién trd thuan cla pha.

X, =wL=

Trong do:

X, : trG khdang cua pha.
L : dd cam ctia cudn pha.
Gid tri cda Z, phu thudc vdo sd vong quay n, vi vay, khi z ting 1&n thi do
cong cia dién dp U, ting 1én.

Diic tuy€n tai theo s6 vong quay:

Dic tuyén tdi theo sd vong quay 12 nhitng dudng cong dic trung cho quan hé

gitta dong dién tdi va sd vong quay (hinh 4-21a).
Iy = f(n); Ur= Ugy, I} = const.

Trong mot dii 16n cta van toc quay cla rotor thi dong dién ting cham va sd
vong quay cuc dai cia n6 khong vugt qua gid tri cuc dai da dinh, tic 12 mdy phat
c6 tinh chit ty han ch& dong (hinh 4-21). Trong nhitng trudng hop nay thi bd
phan han ch& dong 12 khong can thiét.

Lnfam = 2/31 0.

Jme

[chinh luu

Ichinh luu = lam

Udm

[ chinh 1uu

4

M min N th Fima x

Hinh 4-21: Ddc tuyén tdi theo s6 vong quay
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I . E"!f . Ce no

" nLY nL\
\/(R+RL)2+£2ﬂp'66 ) \/(R+RL)2+(27rp'66 j

Véi: C. = 4KK ;w4 p/60
K; =234
J t6c do thdp:

2.7z.n.p.Lj2

R+R,)
(R r ) 5[ 270

Vi vay:
C.nd
mf —
R+R,

2 v A
O tdc dd cao:

2anplLY
(R+R,) << (%j

I

Do d6:

Co
2nlp/ 60
Nhu vay mdy phat s& c¢6 kha ning ty han ch€ dong & toc do cao

I,—> = const

4.4 Bo diéu chinh dién (B tiét ché)

4.4.1 Co sé ly thuyét diéu chinh dién ap trén 6td6 va
phuong phap diéu chinh

Khi diéu chinh dién 4p va cudng do dong dién cda mdy phat trong cdc hé
thong cung cip dién thi doi tuong diéu chinh 12 mdy phdt va accu. Hoat dong
ddng thdi cia mdy phét ciing accu x3y ra khi c6 su thay d6i van toc quay clia
phin @ng (rotor) cia mdy phdt, clia tdi va clia nhiét 36 trong pham vi rong. D€
cdc bo phan ti€p nhan dién ning l1am viéc binh thudng thi dién thé cla ludi dién
phai khong ddi. Vi vay cin phdi c6 sy di€u chinh dién thé.

Trong qud trinh van hanh, mdy phat cé thé c¢é nhitng trudng hop khi tai
vudt qué tri s6 dinh mdc. Pi€u nay s& din dén hién tuong bi chdy, l1am gidm kh3
ning chuyén d6i mach hoic qud nhiét din dén ting tii trén cdc chi ti€t co khi
ctia hé thong din dong mdy phat. Vi vdy can c6 thiét bi ddm bio su han ché
dong dién cia mdy phat. TAt cd cdc chifc ning nay & hé thong cung cip dién cho
0td, mdy kéo dudc thyc hién ty dong nhd bd diéu chinh dién thé va dong dién.
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Dién thé clia mdy phat mot chiéu hodc xoay chiéu c6 thé duge biéu dién bdi
cong thirc:

Upg= Cont.®-2U, - Rialny (4-16)

Trong do:

C, — Hing s0 k€t cAu clia mdy phat.

C, = pn/60.a — Pdi v6i mdy phat mot chiéu.

C, = 4.kykaok,.p.we/60 — DOi v6i mdy phat xoay chiéu.

Trong do:

k, — Hé s8 chinh luu, xdc dinh qua ty so gitta dién dp chinh
luu trung binh va di€n dp pha.

n— Van tdc quay clia rotor may phat.

2U, — B sut dp trén bd chinh luu cia mdy phat (v6i mdy
phat mot chiéu 2U, 12 do sut 4p trén chdi than).

R,; — Dién trd tudng duong cia may phat ¢ tinh dén do sut
ap trong mdy phat va bd chinh luu (v6i mdy phat xoay
chiéu R,; — 12 mot bién s6 phu thudc vao vin tdc quay
cua rotor).

I,s— Dong dién cia mdy phat.

K, _ Hé s6 day quan.

K;_ Heé s6 dang tir trudng.

Tir thong clia mdy phat dudc kich thich bing dién tir cé thé bi€u dién qua

dong kich thich.
D= @, + I/(a+b.Iy).
Trong do:
@, — 1a tr du.
a, b — cdc hé so clia dudng cong tif ho4.
A 4 Umf
0 (0]
U, :
U, :
D Ik I
g 111(1 Ix> g

Hinh 4-22: Ddc tuyén tic va hi¢u dién thé mdy phdt
phu thujc vao dong kich
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DPé xdc dinh cdc hé sO a,b trén dudng dic tinh khong tai (Hinh 4-22) ta chon
hai diém: di€ém 1 — trén doan thing, di€ém 2 trén doan bdo hoa. Bé qua dnh
hudng cla tir du @, va d6 sut 4p trén bd chinh lvu 2U, d6i v6i nhitng diém da
chon, ta c6 thé viét.

U, = Ce.n.lkl/(a + b[k]).
U, = Ce.n.lkg/(a + bIkZ)-
Gidi hé phuong trinh nay ta dugc
a=[Condylip(Ux— U]/ [U.Uxlia = Iis)]-
b= [Con. (U o= Usdiy)]/ [UUs(Iiz = Tia)].
N&u tinh dén nhitng gia thi€t da néu, phudng trinh (4-16) s& c6 dang:
Umf= Ce.n.Ik/(a + blk) - R,d.lmf (4-17)

Nhu vay dé cho dién 4p mdy phdt khong thay ddi khi vin tdc cida phin
ing va tai thay ddi trong pham vi rong, can phai thay ddi dong dién kich thich.
Quy luit thay d8i dong kich thich c6 thé xac dinh tir (4- 17).

Iy = [(Umf + th.lmf).a]/[Ce.n X (Umf + thlmf)b] (4-18)

Vi vay, khi vin toc phan ting mdy phat ting thi dong dién kich thich phai
gidm, con khi t3i ting thi dong dién kich thich ting. Pham vi thay d8i cda van
toc phan ng, ma khi Ay dién thé clia mdy phat phdi giif cd dinh dugc xdc dinh
bdi hé so toc do:

K, = n,0/Mpin (K, = 6 <8 d6i v6i 6t0)
(K, = 3 =4 d6i v6i may kéo).

Hé s6 dong kich thich dugc xdc dinh bdi: K; = Iya/limin €6 thé suy ra tir
phuong trinh (4 - 18) tir diéu kién:

O ¢ do: Nin _ dOng kich thich ¢6 gid tri cuc dai Ly

Nae — dOng kich thich cé gid tri cuc ti€u I,,,,;,.

Ta c6:

K;=[C.nyu,— (Umf + th.lmf).b]/[ce.l’lx— (Umf + th.lmf).b].

Nhu vay, hé s6 dong kich thich s& 16n hon so v6i hé s6 diéu chinh theo van
toc phan ng. Piéu ndy x3y ra 13 do dudng cong tir hod c6 dic tinh phi tuyén. D6
diéu chinh (s& 1an) 16n nhat vé dong kich thich c6 thé thuc hién & ché& dd khong
tdi thudng 12 & may phdt chinh luu c6 dd bdo hoa sdu cda mach tir, hé s clia cic
mdy phdt loainay la 15 +20.

Khi gidi phuong trinh (4-17) theo van toc quay clia phan @ng ta dudc:

n= (Umf+ de.lmf). (a + b.Ik)/Ce.Ik.
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T phuong trinh ndy ta thd'y khi tai ting 18n (6 liaw Uns = consi) thi van tdc
phin tng ma khi d6 mdy phat tao ra dién thé khdng ddi cling ting 1én.

Theo phuong trinh (4 — 17), (4 — 18) khi thay d&i vin toc phdn Gng va tai ta
c6 thé x4y dung dic tinh lam viéc cia mdy phat (Hinh 4 —22a).

N tu.1
Uf~~"""""""" /7" "~""77 AN N
______ —#-N—--S oo ---
Urbeeeee fe N I W
1 ! 1
1 ! 1
1 ! 1
1 ! 1
<] Y A N SN N
Ioobo o oo 2N L e NN .
1
E'Cl 1 T
| 'L‘ 1
. P — T .

Neam chimg Nmax

Hinh 4-23: Ddc tinh hi¢u chinh dién thé ciia mdy phdt

Phuong phdp diéu chinh dién thé:

Cin ct vao phuong phdp diéu chinh dong kich thich, cdc bo diéu chinh
dién th& dugc phan lam hai loai:

a -Bo diéu chinh hoat dong lién tuc:

Bo di€u chinh hoat hoat dong lién tuc c6 tin hiéu trén dau vao va diu ra
cla tit cd cdc phan tif c6 dang 12 mot ham lién tuc theo thdi gian. O nhitng bo
diéu chinh nay, dong kich thich va dién trd thay ddi theo thdi gian va phu thudc
vao vin tdc clia phan ¢ng va tdi mdy phdat. Dong dién kich thich & mot hé thong
nhu vay:

I = Uy (Re + Ryy).
Umf= Udm = ]3,8V
Trong do:

Ry, — Pién trd bd sung clia bi€n tr trong mach kich thich.

C,n b
R, = Umf -— |- R
U, +R,1y)a a

Vi viy d€ ddm bdo dién th& khong d6i clia mdy phat thi dién trd phu R, can
ting khi ting van tdc phan ¢ng va gidm khi ting tai trén may phat.
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b -Bo diéu chinh hoat dong gidn doan:

Bo diéu chinh hoat dong gian doan thuc hién viéc thay ddi tin hiéu theo
mic dd hoic thuc hién diéu bi€n bé dai xung. Cdc phin ti¥ chii yéu ctia bd diéu
chinh loai nay 1a cdc relay khdc nhau. Qud trinh diéu chinh dién 4p x4y ra nhu
sau:

Khi dién dp mdy phét U, < U, thi s& xudt hién qud trinh tu kich thich cdc
thong s& va cdu tric diéu chinh sé& thay ddi dang budc nhdy. Do vdy, dong dién
kich thich gidm xudng va tai mach kich thich cdc thong s& va cdu tric diéu chinh
s& trd lai gid tri ci. Qud trinh 1ip lai c6 tinh tudn hoan. Lic nay dién th€ trung
binh ca mdy phat U,, va dong kich thich I, s& khong thay ddi & van tdc phan
ing va t3i clia mdy phdt da cho. Su thay ddi van tdc quay clia phan tng hoic clia
tdi s& 4nh hudng 1én dong dién kich thich trung binh va dién thé€ trung binh sé&
khong ddi.

DPé diéu chinh dién thé, dong dién clia mdy phdt trén 6t6, vé nguyén tic
ta diing b diéu chinh hoat dong gidn doan.

4.4.2 Ly thuyét diéu chinh giin doan

Qud trinh diéu chinh dién 4p may phdt dong mot chiéu hoic mdy phat
chinh lvu c6 thé dugc md ta bdi phuong trinh vi phan:

U;=i.R,+ Lkdlk/dt O<t<ty (4- 19)
U, =i.R’; + L’kdik/dt 0<t<t (4- 20)
Trong do:

U, va U, - dién th€ dit vao mach kich thich tuong ing véi thdi
gian xung va ngung.

R; va R’; - DPién tré cua mach kich thich tuong tng véi thdi gian
xung va ngung.

Ly va L’; - Cadm khdng ctia mach kich thich tuong dng véi théi gian
Xung va ngung.

Gi4 st ring U; va U, — La cdc thong sO tong qudt tinh d&€n sdc dién dong
nghich, d&€n do sut 4p trén cdc phin tif ban din .. Nhu viy cdc thong sd tdng quat
s 1a R, R’y, L, L’;. N&u nhu cdc gid tri U,; Uy, R, R’y Ly, L' 12 cdc hiing s6 va
dong dién trong mach kich thich lién tuc thi viéc gidi cdc phuong trinh vi phan
(4- 19) va (4- 20) c6 thé ti€n hanh nhu sau:

t

i()=(,-U,/R,)e™ +U,/R, 0<t<t, (4-21)
L
iz(t):(lz _Ul/Rk)-eCTk +U, /R, 0<t<t, (4-22)
Trong dé:
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K — Hé so tinh dén su thay d6i cdu tric diéu khi€n bing:
K =(U,Ry)/(U,;.R’})
C — Hé s& tinh d€n sy thay d6i cdc thdng s ctia mach kich thich
bing:
T’k/Tk = L’kRk/Lk
T, T’ — Hing s6 dién tir clia mach kich thich tuong tng.
Tk, T’k = Lk/Rk, va L’k/R’k
Gi4 tri ban diu ctia dong dién I; va I, c6 thé x4c dinh tir diéu kién bién.
i1(0) = ix(t2);
i1(t;) = i2(0)
Pdi véi cdc diéu kién bién:
b
I,=(I,—KU,/R,).e" +KU,/R,
Jl
(I,-U,/R)e" +U,/R, =1, (4-23)
Giai hé phuong trinh ta dugc:

1
(-
=Y (I-e”)+K(l-e e e

R _
k l—exp(— (7 +1Tyjjk]

~(-p)k

U|(l-K-e™)e <+K
R _

1= exp(— (7/ + 1—7}@()
c

y=1t;/T-D0 dai tuong d6i cla cdc xung.

Trong do:

t = T/T, — Pd dai tuong d6i ctia chu ky chuyén mach relay.
T =t; + t,— Chu ky chuyén ddi relay.
Xung dong cua dong kich thich

~(-p)%
C

Al =1,-1, U | (=-K)(1-e™).(I-e )

R -
k l—exp(— (7+Tyj.tkj

(4-24)
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Thé cdc gia tri I; va I, vao phuong trinh (4- 21) va (4- 22) ta xdc dinh dudc
quy luat bi€n thién dong dién trong cdc khodng thdi gian ¢; va t,.

Tri trung binh clia dong kich thich dugc xdc dinh bing cdch 14y tich phan:
L= j i (t)dr + j i (t)dt} (4-25)
0 0

Thé& i(t) va ix(t) vao (4 —-25) sau khi 14y tich phdn va bi€n ddi ta dudc:

()%
C

(=K)(-o)(1-e™)(1-e

~(r =)t
c

I, = Z—‘[;/(l ~K)+K]41 ) (4-26)
¢ t[yA-K)+K](1-e

Trong trudng hgp tdng quat, gid tri trung binh cia dong dién kich thich khi
diéu chinh gidn doan phu thudc vao nhitng y&u to sau:

o Do dai tuong d6i clia xung

o Do dai tuong ddi clia chu ky chuyén mach relay.
a Cdc thdong s6 clia mach kich thich (hé s6 ¢).

o K&t cau diéu chinh (hé s6 K ).

Su thay d6i clia cdc gid tri dd néu c6 thé 1am cd sd cho cic phuong phap diéu
chinh dién 4p mdy phat. Trong cdc bo diéu chinh dién dp clia cdc mdy phat dién
trén 6to, ta dung cdc diéu chinh: dii rong xung (thay ddi »), tin s& (bing cdch
thay déi #,), diéu chinh phdi hgp (thay ddi yva 1.

Cdc bd diéu chinh ki€u gidn doan c6 thé dugc phan lam 12 nhém:

a Nhéml1l:Khic=1k ¢c=0.

g Nhém2:Khic=1k=-1.

o Nhém3:Khic =1, k> 0.

o Nhém4:Khic=1k<O.

o Nh6m5+8:(c>1L, k=0 k=-1,k>0 k<0).

o Nhém9+12(c<l, k=0, k=-1,k>0,k<0).

Hé s6 dong kich thich 16n nhit twong tng v6i ché do khong tai:
U= Cond/ (a+ b.Iy).

DPuong nhién sy phu thudc nay ding d6i v6i dién dp lam viéc U, dién ap trd
U, va dién dp trung binh clia mdy phat Uy,.

U, =C,nl/(a+b.l)

U,=C,.nL/a+b.L,)

Uy = Condiyp/(a+ b.lyy)
Trong doé: I, — Dong kich thich trung binh.
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Gidi c4c phuong trinh nay ddi véi I, b, I, ta dudc:
I; =aU/(C.n->blU;)
L = aUo/(Coni — bU,) (4-27)
Ly = aUyp/(Con— bUy)
Céc thong s6 chii y&u clia relay bo diéu chinh hoat dong kiéu gidn doan 1a:
dién th€ 1am viéc U, clia relay va hé sd phdn hdi Ky, = Uy/U, < 1.
Qua cdc thong so relay, ta c6 thé bi€u thi dién 4p trung binh Uy, do bd diéu
chinh tdc dong gidn doan tao ra.
Up = 0,5(U, + Us) = 0,5(1 + Ky,).U,
Ciing nhu do thay ddi dién dp diéu chinh:
AU,ye=U;— U, = (1 - Ky).U,.
Xung dong cua dong kich thich.

AL =] —]. a(C,nAU,,)
N (€ n)? —2bC U, + b2 (U] - 0,25AU, )

N&u bd qua s& hang 0,254U°,,¢thi xung lugng khong ddi clia dién dp AU, thi
xung lugng cta dong kich thich gidm khi ting van tdc cla phan Gng. Piéu nay la
do dudng cong tir hod ctia mdy phdt c6 dic tinh phi tuyén.

Can biing cdc v€& phdi clia cdc phuong trinh (4-24), (4- 26), (4- 27) va (4-

28) ta dudc:
-k
_ _ _ Nk _ 4
%[}/(I—K)+K11—(l K).(1-0O).(—e7).( fy )| _
—(r+—=) 4
' Lly(1-K)+Kl.Q-e " <)
ay,
~Cn-bl, 429
e’ b
()
U |(-K).0-¢").0-e )| _ aC.ndU, 4-30)
R, {_ e—(7+1%7)‘tk (C,n-bU,)’

Phuong trinh (4- 29) va (4- 30) xdc dinh yva #,.. Nhu vy, tin s6 dong m& f,, =
/T = 1/(t;,. T;) phu thudc vao vain t8c phan tng m4y ph4t.

Né&u cin phai xdc 14p yva 1, theo tdi thi § cong thic (4- 29) va (4- 30) su phu
thudc ctia Uy ta th€ Uy + Riglyp

Nhu da thdy y va # phu thudc vao cdc thong so cla relay (Uy, AU,y ), céc
thong s& mdy phat a,b, C,, R, L, va so dd mach di€u chinh (k,¢). D€ xdc dinh
quy luat phu thudc yva f, vao van tdc clia phan ng va tdi ta can bi€t gid tri clia
cdc thong s6 di néu.
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4.4.3 Céc b ti€t ché tiéu biéu
Phan loai tiét ché:
Tuy thudc vao ciu tao va nguyén ly 1am viéc clia cdc tiét ché€ dién thé
ngudi ta chia thanh hai loai:
o Tiét ché loai rung.
o Ti€t ch& ban dan.
a - Bo tiét ché logi rung:

Viéc di€u chinh dién 4p dang rung dong (Hinh 4-23) thudc loai diéu
chinh relay ma & d6 chifc ning ctia bd phin diéu chinh do relay dién tir thuc
hién. Nhd c6 cdc ti€p di€m cla relay ma cdc dién trd phu dudc ndi v6i mach
kich thich.

Néu dién 4p cla mdy phdt nhd hon dién th€ U, dién 4p hoat dong clia relay
dién tlr, thi ti€p diém K dong va cudn kich thich @y, cia mdy phat dudc mic vao
diu ra ciia mdy phat. Khi dién 4p mdy phdt dat gid tri U, thi ti€p di€m K s& bi
ngit, dién trd phu R, dugc mic vao mach kich thich. Dong dién trong cudn kich
thich va dién 4p mdy phat gidm xudng. Khi dién th€ clia mdy phdt gidm xudng
dén dién 4p phan hdirelay U,, cdc ti€p di€m cila relay dudc dong lai. Dong dién
trong cudn kich thich va dién th€ mdy phdt bit dau ting 1én. Khi dién 4p mdy
phat dat dién dp lam viéc clia relay thi cdc ti€p di€m lai bi ngit. Qud trinh lai
ti€p tuc mdt cach tudn hoan.

Wkt F

Er
Hinh 4-23: So db nguyén Iy tiét ché loai rung

Viéc diéu chinh dong dién kich thich dudc thuc hién bing cdch thay d6i thdi
gian dong ti€p di€ém tuong ddi y va chu ky tuong d6i 7. Do bd phan diéu chinh
cia bd diéu chinh loai rung 13 relay dién tir nén dé€ xdc dinh mic do va chat
lugng di€u chinh cin phai bi€t cdc dic tinh ciia n6. Puong nhién 1a viéc ngit cic
ti€p di€m c6 thé thuc hién khi luc kéo cia 10 xo Fy va luc dién tir Fj, cia relay
bing nhau.

Luc dién tit: Fy, = 0,5. 45/ 14,.S)
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Trong do:
@5 - Tir thong & khe hd khdng khi giita 16i sdt va phan tng cla relay.
S — Ti€t dién clia 15i sit.
L, — Do tir thim khong khi
Tir thong & khe hd ¢ thé xdc dinh bdi suit tir ddng do dong dién chay trong
cudn chinh @, va trd tit Ry
@5 =1, @/Ry.
Dong dién I, khi relay hoat dong (cdc ti€p diém bi ngit) s& 12 U,/R,.
Trong d6: R, — DPién trG clia cudn chinh relay.
Tré tir (n€u bd qua tir trd cda thép) ty 1€ thuan véi khe hd khong khi giita 16i
sdt va phan tng relay: Ry = C’ 4.
Nhu vay luc dién tir cia relay c6 thé biéu dién bdi:

2
by = Ula),o 1 = I
RC'O) 2u,S

Gidi phuong trinh d6i v4i dién the hoat dong cia relay ta tim dudc:

N
0

U ,=C
(0]

Trong do:
C=C"J2u,.S
Nhu vay, dién dp hoat dong cua relay thudc vao stc cang 10 xo Fy, khe hG 6
va thong sd R, va @y clia cudn diéu khién relay.
D3&i v6i cdc relay dién tir dung trong cdc bd diéu chinh dang rung, hé s& phin
hdi cla relay K, = 0,8 +0,9. (K, = Uy/U,)
Tri trung binh cla dién th&€ do bo di€u chinh dién 4p rung tao ra dudc xic
dinh theo cong thitc:
(1+K,)CR,0\F,

dmtb —

4-31
2w,

Dién 4p diéu chinh phu thudc vao stc cing 10 xo va gia tri khe hd 6. Khi thay
ddi khe hd khong khi s& thay d6i hé s6 phdn hdi relay. Trong thuc t&, viéc diéu
chinh dién 4p dugc thuc hién bing cich thay ddi sic cing 10 xo F.

Khi kh3o sdt hoat dong clia bd diéu chinh dién 4p ta gid thiét 1a: cdc ti€p
di€m cida relay — d6ng va ngit tic thdi & U, va U,. Thuc t&, do qudn tinh dién tir
cia cudn diéu khién relay va qudn tinh co hoc, ti€p di€m s& bi giit thém mot
khodng thdi gian sau khi ngit vd déng. Piéu nay 1am gidm hé s6 phin hdi clia
relay. Vi vay, AU, ting va lam gidm tan s6 chuyén ddi mach. K&t qud cla cdc
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tinh todn cho thdy tin s6 chuyén ddi ctia bo bién ddi dién 4p don gidn dang rung
la rd't thap: 10 +20 Hz.

Tan sd chuyén d6i thap clia dién 4p 1am cdc béng den nhip nhdy va tao
ra tia 1ta tai cdc ti€p di€m do viéc ting lugng dién tich di qua ti€p diém dang

9

mo.

D€ ting tAn s6 déng md relay ta ciAn ting hé s6 phdn hdi (gidm AU,,), ting
dd nhay ctia relay hoidc dién tr§ phu. Viéc ting dién trd phu lam ting cong suit
ngit trén cdc ti€p di€ém. P& gidm AU, ngudi ta dung cdc loai mach hdi ti€p
mém va citng khic nhau.

Cdc bj dieu chinh dién dp c6 cdc lién két phdn hoi hodc ting toc:

Viéc gidm do6 bi€n thién dién 4p AUy, & cdc bd diéu chinh dién 4p dang rung
c6 thé dugc thuc hién khi diing cdc cudn diy gia toc va cdc dién trd gia toc.

R, | + R, +
1
| 'i | I
é K jé_l K
[~ [~
F § Wgt F \ Wn
~ *
[~ Wo [~ W "
Wi ~
Wi
E_l H

(a) N s, by
Hinh 4-24: So do tiét ché voi cugn gia toc

Cudn day gia tdc W,, dugc quan trén 15 sit relay dién ti va dugc mic song
song v4i cdc ti€p diém cida relay (Hinh 4-24a) hodc cudn day kich thich W,, clia
mdy phdt (Hinh 4-24b). Liic nay sic tif dong clia cudn day gia toc sé& tring vé
phuong véi siic tir dong clia cudn day chinh W, clia bd bién ddi dién 4p. Néu
cuon day gia tdc dude mic song song v4i cudn kich thich thi khi ti€p di€ém déng,
dién 4p trén cudn gia tdc va cudn chinh biing dién th€ mdy phdt. N&u relay véi
cudn gia toc c6 cung dién thé 1am viéc U, nhu & relay c6 modt cudn day chinh, thi
G cung mot dd ciang 10 xo, stic tir ddng lam viéc cia hai relay nhu nhau.

Khi ti€p di€m hd, dién th€ trén cudn diy gia tdc gidm dot ngdt mot gid tri la
I R,. Diéu nay din dén hién tugng dong lai ti€p di€m & dién 4p cla mdy phat
cao hon, tifc 12 dién 4p phdn hdi U, ting 1én:

Vivay AU,r= U; - U, gidm xudng con hé s6 phdn hdi clia relay ting. Khi
AU, gidm, tan s§ dong m& sé& ting.

Do cdc cudn diy (gia tdc va cudn kich thich) dudc midc song song nén & thdi
diém bat ky, dién dp cla ching s& bing nhau (U, = Uy)

N€u xem Uy, = I,.R,; Uy = Iy Ry thi Iy, = L(Ri/Ry)

PGS.TS Dé Vin Diing Trang : 89

cuubuongThancoh§vien DH SPKT TP. HCM - http://www. thigviensphkt.eeisxn


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

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

Hé théng dién va dién tit trén 6t6 hién dai - Hé théng dién déng co

Nhu vay, dong dién trong cudn gia toc ty 1& thudn véi dong kich thich clia
mdy phat, tic 1a & mach hiéu chinh s& c6 mach hdi ti€p theo dong kich thich.

Vi vy, khi dua vao cudn day gia toc, tin s6 déong md cla relay sé& ting l1én.
Song, khi ting van tdc rotor mdy phét (dong kich thich gidm) thi dién 4p trung
binh trén dau ra cda may phat ting.

Pién tr§ gia toc & so dd di€u chinh dién 4p dang rung c6 dang 12 mdt phian
dién trd phu R,. Relay dién tif c6 mot cudn day diéu khién chinh W, dugc dau
vao diu ra cia mdy phat qua dién tr§ gia tdc. Pién trd tinh todn cla dién trd
phu:

R, =Ry +R’)

Thudng thi § cdc bd di€u chinh dién dp c6 dién trd gia toc gid tri Ry, << R’).
Khi dau mach cudn day chinh véi dién trd gia tdc s& ddm bdo dugc viéc ting tin
s6 dong md relay.

Tai thoi diém céc ti€p diém doéng, dién dp trén cudn diy chinh 1:
Uo=Uy— LIRGR )Ry + Ry)] ~#Ugy— 1,.R,

Khi cdc ti€p di€m bi ngit, dong dién kich thich do hién tugng tu cdm s& bdo
toan vé gid tri va huéng. Dong dién qua dién trd gia toc s& sinh ra do sut 4p. Vi
vay, dién th&€ dit 1én cudn diy chinh clia bo diéu chinh s& gidm xudng va
Up = Upe— (I, + IR,

Nhu vy, cdc ti€p di€m clia relay dugc dong lai & dién thé€ cao hon clia mdy
phédt. Pién 4p phan hdi U, clia relay ting 1én con AU,= U; — U, gidm xudng va
tan s6 dong md relay ting.

Viéc dua dién trd gia toc dé lam ting tan s6 déng md relay sé din d&n hién
tugng: khi van toc rotor m4y phdt ting, gia tri dién 4p trung binh trén diu ra clia
mdy phdt ting. SO db c6 dién trd ting toc rat don gidn. N6 dugc st dung rong rai
trong cdc bd diéu chinh dién 4p dang rung. PE gidm hién tugng vira néu, trong
cdc bd diéu chinh dién 4p dang rung ta dung cudn diy cin bing (cudn khir) va
cdc dién trd cAn bing. Cudn cin bing W,, (Hinh 4-25a) dudc mic ndi tiép vébi
cudn kich thich Wy, con sic tir ddng F,, ngugc huéng vdi stc tir dong F, cla
cudn chinh W, ctia bo diéu chinh dién 4p.

Néu ta xem xét bo diéu chinh dién 4p cé cudn chinh va cudn cin bing ma
khodng c6 céc lién két gia toc thi sic tir dong toan phan Ia:
Fyp=F,— Fop = UnisWo/R, - [Wep.
Lic d6 tri trung binh cla dién 4p dudc duy tri bdi bo diéu chinh l1a

(1+K ).RD
Udmth = #(C'é\/}?]x +[chh)

0
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Su hién dién clia cudn diy cidn bing IAm gidm dién 4p khi ting van toc
clia rotor. Nhd vy cudn cin bing thuc hién dugc viéc bu lai sai s6 cla viéc dicu
chinh trong cdc bd di€u chinh dién 4p dang rung c6 lién két gia toc.

R
Ry +1G +1G =
L1 IJ_I-| K Ry
| K | LR
T —
Wk § W W()
<3 Wo —X\:m_F-. I

[les

(b)
()

Hinh 4-25: S0 do tiét ché véi cudn can bang va dién tré can bang

bién trd R,, (Hinh 4-25b) dudc mdc noi ti€p vao mach kich thich clia mdy
phdt. Pién 4p mdy ph4t cao hon dién 4p dugc dua 1én bo diéu chinh dang rung
mot lugng IR,

So d6 clia bdo diéu chinh dién 4p dung dién trd cin bing R, rdt don gidn.
Song nhudc diém cta né 1a viéc ting dién trd clia mach kich thich s& lam ting
toc do khong tai ctia mdy phat. Nhu vay, bo diéu chinh dang rung dé diéu chinh
chinh x4dc dién d4p phdi c6 cudn diéu khi€n chinh, cudn gia tdc va cudn cin biing.

Van dé on dinh nhiét cho bd diéu chinh dién 4p dang rung

Tu phuong trinh, (4-31) ta thdy hiéu dién th€ hiéu chinh sé ty 1& véi dién trd
R, clia cudn day chinh. Khi nhiét @6 thay ddi, dién tr§ R, thay ddi. Vi du khi ting
100°C, R, ting 1&én 40%. Vi viy, dién 4p di€u chinh cling s& thay ddi. P& ddm
bdo dd 6n dinh theo nhiét cia dién 4p di€u chinh ta mic dién trd bl nhiét ndi
ti€p v6i cudn day chinh 1am bing nicrom hodc constantan (loai c¢6 dién trg
khong phu thudc nhiét do).

Ngoai cdch mic dién trd bu nhiét ngudi ta con diung gid treo relay dién tr
bing tAm ludng kim nhiét. TAm nay cdu tao tir hai kim loai dudc han v6i nhau.
Mot tAm 1am tir hgp kim sdt niken c6 hé s& dan nd nhiét thap va tdm kia tir thép
Cr-Ni hodic Mo-Ni — ¢6 hé s6 din nd 16n. Do sy bi€én dang clia tAim ludng kim
nhiét s& xud't hién lyc ngudc chiéu vdi do cing 10 xo. Trong trudng hdp nay tdng
luc tdc dung 1én mo treo sé€ giam khi nhiét d6 moi trudng ting 1én.

D€ khit 4nh hudng nhiét 1én dién 4p diéu chinh ngudi ta con diing cdc sun
tr Iam bing thép niken. T tr§ clia sun tlr ting khi nhiét o ting. Sun dudc mic
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gifta dch tir va 11 sit. 6 iét do cao, sun s€ bi khit tir con tir thong tai khe hd
khi o s& phu thudc vao s t d ong va tir tr§ cia khe hd khong khi. G nhiét do
thap, sun s& tré nén dan {r va mot phan tir thong do stic tir dong tao nén sé dugc
khép mach theo sun nay.

D¢ bén ciia bo diéu chinh dién dp loai rung

Trong qué trinh 1am viéc, cdc ti€p di€m chiu tdic dong 4n mon vé cd, hoa
va dién, dnh hudng 1&én dd bén clia bd di€u chinh dién 4p dang rung.

T4c dong cd hoc dudi dang va dap cla cdc ti€p di€ém dong 1én cic tiép
di€m cd dinh s& din d&n hién tugng nén cuc bd va nit cdc tiép diém. Tdc dong
hod hoc sé& lam cho céc ti€p di€m bi oxy hod va cdc phan ng hod hoc khic cia
kim loai v6i cdc loai khi chita trong mdi trudng din t6i tinh trang ri sét, k&t qud
12 trén bé mit ti€p diém hinh thanh cdc mang c6 dién trd riéng cao. Tdc dong vé
dién thudng & dudi dang tia Itra dién hd quang s& 1am xudt hién sy in mon. Lic
nay mot ti€p di€m bi 16m con ti€p diém kia 16i.

Vit liéu phd bién d€ ché tao ti€p di€m thudng 12 Vonfram, c6 do ciing 16n va
nhiét @6 néng chay rat cao (3370°C). P6 bén in mon clia Vonfram cao hon bac
hay platin. Nhugc di€m cia ti€p diém Vonfram la khi bi ri s& tao nén cdc ming
sunphit va mang oxy hod.

Trong céc by diéu chinh dang rung ngudi ta diing cip ti€p di€m (Vonfram
— Vonfram bac) ¢6 tinh din dién va dd bén cao hon.

Théng thudng, hd quang cé thé xuit hién khi ti€p di€m bi ngit con tia 1ta
dién xuit hién ldc déng va lic ngit ti€p diém. Tia lira xuit hién & cudng do
dong dién khong 16n va hiéu dién thé trén cdc ti€p di€m cao hon 300V.

Anh hudng cta tic dong vé& dieén 1én kha ning lam viéc cla cdc ti€p diém
c6 thé dugc dic trung bdi cong sudt ngit:

Py, = 1,,.U,

Trong d6: 1, U,, cudng do va dién dp trén cdc ti€p di€m & thdi di€ém ngit.

P& cip ti€p di€ém vonfram — vonfram 1am viéc 6n dinh thi cong sudt ngit
khong dudc vugt qua 300V.A. Cong suit ngit cuc dai chi c6 thé ¢6 & van tdc nhd
nha't clia rotor m4y phdt, khi ma I = I

2 2
Png = Ikmax . Rp = Ikmax (k] ]) Rk = mftb Ikmax (4'32)

Vi Vé.)/l Liin < Pk Umﬁb(k] — ])

Trong thuc t&€, & cdc mach ctia bo diéu chinh, dé ddm bao gidi han diéu chinh
da néu theo van téc clia rotor c6 tinh d&€n sy lam viéc 6n dinh clia relay ta chon
gia tri R, 16n hon.

Do bén cia cdc ti€p di€m bd didu chinh dang rung c6 thé ting khi diéu chinh
hai nic. Bd di€u chinh dién 4p hai nic dang rung (Hinh 4-26a) c6 hai cip ti€p
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di€m K; va K,. N&u n,,;,, < n < ny, thi c6 ti€p di€m K; md hoic déng. Nhu vay
khi Iam viéc & ch&€ d6 nay, bd dicu chinh dién 4p thudc nhém 77 (c < 1, K > 0).

®- °

A
+IG Uyt

I U..
Re| | K, H Rpn "

1
1
1
i
Ui b--L - E— .
| : |

- ;

Nmin Ngp

Hinh 4-26: So do va ddc tuyén lam viéc ciia tiét ché 2 néc

Pién tr§ phu dugc lwa chon d€ giit dién 4p khong ddi chi dén ny,

(Hinh 4-26b) va dugc xac dinh béi cong thiic:
Rp e Udm/lk — Rk

Khi ti€p tuc ting van toc rotor thi K, sé hoat dong. Liic nay, dién 4p hiéu
chinh sé& ting 1&én mot it do phdi tao thém lyc tir &€ vugt qua khe hé.

C4p di€u chinh th 2 thuoc nhém 5 (¢ > 1, K = 0). Do dién tr§ phy R, & bd
diéu chinh hai cAp nhé hon nhiéu so véi mdt cAp cho nén cong sudt ngit trén cic
ti€p diém ciing thap hon. Piéu kién hoat ddng ciia cip ti€p di€m thit hai ciing tot
hon nhd khi ngét, dong kich thich khong 16n.

Nhudc diém ctia bd di€u chinh dién dp hai cdp 1a d6 6n dinh thip. D€
gidm d6 chénh léch diéu chinh dién 4p & 2 nic, khe hd phdi nhd. Do d6, khi mit
vit bi ban, ti€p di€m s& bi ket, 1am cho hoat ddng clia bd diéu chinh sai 1éch.

Phuong phap khic d€ gidm cong sudt ngit cia bd diéu chinh dién 4p dang
rung 12 s dung bd diéu chinh dién 4p doi. O loai nay, dong kich s€ di qua 2 cap
ti€p diém mic song song.

b - Tiét ché bdn ddn:

Nhugc di€m cd ban clia bo diéu chinh dién dp dung ti€p di€m dang rung 1a
dong dién kich thich bi han ch& va do bén ctia bd diéu chinh thdp. Cdc phuong
phdp gidm cong sudt ngit dudc st dung khong khic phuc dudce day dd cdc nhude
di€m da néu ma chicé thé md rong pham vi sit dung cdc bd diéu chinh dién dp
dang rung.

Bo diéu chinh dién 4p dang rung trong qud trinh s dung cin phdi diéu
chinh v bdo dudng thudng xuyén do phan t& quyé&t dinh 1a 10 xo ¢6 dd dan hoi
phu thudc vao diéu kién van hanh.
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P& khic phuc nhitng nhudgc diém clia bd diéu chinh dién 4p dang rung,
ngudi ta sdn xuit cdc bd diéu chinh dién 4p khong ti€p di€m (ti€t ché€ ban din),
stt dung céc linh kién ban din: diode, diode on dp (diode zener), transistor. C6 2
loai ti€t ch& ban dan khéc biét & transistor médc ndi ti€p véi cudn kich. N€u duing
transistor loai PNP thi cudn kich dudc ndi truc ti€p ra mass con ding transistor
loai NPN thi mot dau cudn kich s& dudc ndi v6i duong qua cong tic mdy.

So do cau tao va nguyén Iy lam viéc ti€t ch& dung transistor PNP:

Bo di€u chinh dién 4p khong ti€p diém loai dung transistor dugc thé hién &
hinh 4-27. B6 diéu chinh dién 4p transistor cidu tao tif bd phan do (mach R1 —R2
— R — VD1) va thiét bi diéu chinh ¢6 dang mdt transistor PNP (cdc VT1, VT2,
diode VD2, cdc bi€n tr§ Rj, Ry, va R,). T4i clia transistor 1a cudn day kich thich
W), clia mdy phat dudc mic song song vdi diode VD3.

Né&u dién 4p trén dién trd R; nhd hon dién 4p md cia diode zener VD1 thi
diode s& khong din va cudng dd dong dién trong mach R-VD1 gan nhu bing
khong. Pién 4p dit1én md&i ndi BE cia transistor:

UE] = UR— URo <0

Vi vay, transistor VT1 s& & trang thdi ngit. Pién 4p Ugc; hdu nhu bing véi
dién dp clia mdy phdt va dugc dit 1én I6p ti€p gidp BE clia transistor theo huéng
thuan. Transistor VT2 sé€ & trang thdi bao hoa, dugc xdc dinh bdi dién trd Rs.

Hinh 4-27: So do tiét ché ban dan logi dung transistor PNP

Do dién trd R, va dd sut 4p VD2 nhd, nén ta c6 thé xem dién 4p clla mdy
phdt hiu nhu dugc dua 1én cudn kich thich. Nhu vdy, ddm bdo su tu kich cla
mdy phat.

N&u hiéu dién th€ clia mdy phat bing véi hiéu dién thé hoat dong U, cta
ti€t ché, thi trong mach R — VDI sé& xudt hién dong dién I = I,. Pién dp trén 16p
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chuyén ti€p BE cia transistor th nhat dat gia tri ngudng Ugg, = IR — Ug, = IR —
IR,. Transistor VT1 dugc chuyén tir trang th4i ngdt vé trang thdi bdo hoa khién
dién dp Ugc; gidm va transistor VT2 tif trang thdi bdo hoa chuyén vé trang thai
ngit. Dong dién kich thich gidm Iam ting dién 4p trén mdi ndi BE ctia VT1 dot
ngdt. Ug; = IR — LR, va chuyén nd tir trang thdi ngit vé trang thai bio hoa.
Khi VT1 chuyén sang trang thdi biao hoa:
Ugz = Ugcr — Uro < 0

Nén VT2 s& chuyén vé trang thdi ngit. Sy dich chuyén clia 16p ti€p gidp BE
cia VT2 & huéng ngugc duge thuc hién bdi sy lwa chon cdc thong sd clia mach
VT2-R,.

Viéc chuyén VT2 vé trang thai ngit dong nghia vdi viéc ngit cudn kich Wy,
khoéi mdy phdt. Dong kich trong mach Wy, — VD3 gidm xu6ng. Sy gidm cda dong
kich dAn d€n gidm hiéu dién th&€ hiéu chinh ciia mdy phat.

Khi dién 4p ca mdy phat dat t6i dién 4p phdn hdi U, clia ti€t ch€ thi dién dp
trén 16p chuyén ti€p BE ctia VT2 sé& dat gid tri ngudng, tifc 1a:

Urz = Ugci — Uro = Uor2
Lic ndy VT2 bit ddu chuyén tir trang thdi ngit sang trang thdi bdo hoa,
lam ting dong kich. Su ting 1én clia dong kich 1am gidm dién 4p trén 16p chuyén
ti€p BE clia transistor thit nhat.
Ugi = IR- iR, = Uog

Tir trang thdi bao hoa, transistor chuyén vé trang thdi ngit, con VT2 tif trang
thdi ngit vé trang thdi bao hoa. Nhu vay, hiéu tng relay trong bd diéu chinh
dién 4p ndy dat dudc 12 nhd dién tré R, — ddm bdo dugc lién két duong ngugc.

6] dién dp hoat ddng cla transistor ta c6 cadc phuong trinh sau:

U] =II(R1+R2)+IR2

U1=I(R+Rz)+ Uoz+(I+II)R2 (4-33)
Diéu kién transistor déng ma&:
UE] = IR — IkRO

Gidi hé phuong trinh (4 —33) ddi v6i dién 4p hoat dong c6 xem xét diéu
kién dong md ta tim dudgc.

Uy +1,R,

U, = UOZ(1+%)+ [R+R,+R,(R +R,)—R:] (4-34)

Trong d6 R, va Upyla dién trG va dién dp md cua diode zener VDI.
Nhu vay dién 4p 1am viéc cia transistor phu thudc vao cau phan 4p R; va
R,. Khi ting R, hodc gidm R,, dién dp 1am viéc gidm va ngudc lai. Pién dp lam
viéc cling phu thudc vao cudng ddo dong dién kich thich va do d6 phu thudc vao
van toc clia rotor mdy phat.
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D6i vdi dién dp phdn hdi cla transistor U, khi bd qua do sut 4p trén R, (Vi R,
bé) thi ta c6 cdc phuong trinh:
Uz = Upz + Io2R02 + BilpeRs + Uops
U, = Upz + (Rpy + Ry)lpy
U2=I’(R]+R2+(IO-1—I,)R2 (4-35)
U,=Upz+ I’(R + R, + Rz) + Ip; (Rz'l' Rz) + I’;R,
Uoer = 'R — Rgi(1 + B1)Rpp

Trong d6 I’;, I’ 1a cudng do6 dong dién chay qua R;, R, va diode VT2 § dién
4p phan hodi U,. Uyy, Up, - 12 dién 4p 1am viéc cia diode zener VD1 va diode
VD2. B 1a hé s6 khuéch dai clia transistor VT1.

Gidi hé phuong trinh (4-35) ta xdc dinh dudc dién 4p phan hdi cla relay

transistor.
U, =C/D.
Trong do6:
C= (Rl + Rz)Uoz - A[RI(RZ + Rz) + Rsz ] +
Ry (L+ 5))
1
+ R1R2R [(Um +UD2)(1+ﬂI)REl _ﬂlRSUOEl]A'
=g Relh)
BiR;R

A= (R, +R2){i+R+RZ}+R1R{L+I}

R, (1+5) R, 1+ 25)

Nhu vay, dién 4p phin hdi U, clia ti€t ch& khong phu thudc vio dong kich
thich. Khi xdc dinh dugc dién 4p 1am viéc va dién 4p phin hdi ta c6 thé tim dugc
cdc thong s0 khdc cla transistor. P3i v6i ti€t ch€ ban din, hé sd phén hoi K, =
0,9 +0,98. N&u tinh gan ding mic dién 4p dugc duy tri bdi bd ti€t ch& dién 4p
loai dung transistor la:

Ugniy #Uz (1 + Ry/R;)

So do cau tao va nguyén Iy lam viéc cta ti€t ché dung transistor NPN
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ic | PN

e
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Hinh 4-28: So do tiét ché dung transistor NPN

Ti€t ch€ ban dan loai nay gdm hai thanh phan: thanh phan do: R, R,, D; va
thanh phan hiéu chinh T}, T,.

Nguyén 1y 1am viéc nhu sau: Khi bat cong tic mdy, dong dién tir accu dén
ti€t ch€, dén R, — R, — mass. Pién 4p dit vao D; = U.R, /(R; + r;) < Uy, dién
th€ 1am viéc ctia Dy, nén T; déng. Do d6 dong di theo mach R; — D, - R, —
mass.

Khi s6 vong quay n mdy phdt ting cao, hiéu dién thé ting va dién dp dit
vao D, ting khi€n né din lam T, din bdo hoa va T, dong.

Dong dién trong cudn W, gidm khi€n dién 4p mdy phét gidm theo. D, s&
dong trd lai lam T; déng va T, md. Qua trinh nay lai ldp di lap lai.

Khi cudng dd dong dién I, gidm trén W xuat hién mot sitc dién dong tu cdm
v diode D, diing d€ bdo vé transistor T.

Trong sd d nay ngudi ta st dung mach hdi ti€p 4m bao gdm R, va tu C. Khi
T, chém dbng, dién 4p tai cuc C ting lam xudt hién dong nap I. (W — T;— C
— Rs &> R — mass).

Dién th€ tai chan B ctia T, ting vi Ugg = R(I + I-7) khi€n T, chuyén nhanh
sang trang thai bio hoa va T, chuyén nhanh sang trang thai déng.

Khi T, ch6m mé, tu C bdt dau phéng theo mach+C - T, > R - Rs > - C.
Dong phéng di qua dién trd R theo chiéu ngugc lai va dién dp dit vio mdi ndi
BE cta T, ¢6 gia tri: Ugg; = (I — I.)R khién T chuyén nhanh sang trang thai
déng va T, chuyén nhanh sang trang thdi bdo hda. Nhu vy, mach hdi ti€p gitip
ting tAn s6 déng mé clia ti€t ché.

Lic bit dau hoat dong, hiéu dién thé 1am viéc cla ti€t ché€ dugc xdc dinh:

U =1LR,+RI,-1)
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U =LLR, +Ups+ Rzl + IR
Trong d6: I = Ugg /R. ThE gid tri I vao 2 phuong trinh trén ta dugc:

Ui (R; + R;) — RyUpgi/R

U, =R/, + Upz+ R;Uppi/R + Uggry
Giai hé phuong trinh trén qua U ta thu dugc:

U,=(1+R/R))[Upz + (Rz; + R)Uge/R] + R;Upri/R
Nhu vy, mudn ting hiéu dién th€ hiéu chinh ta ting R, hoic gidm R,

Mach bdo vé tiét ché”:

Trén hinh 4-29 trinh bay so do ti€t ch€ v6i mach bdo vé gdm C, Ry, Rs, T,,
D; dé dé phong trudng hgp cudn kich bi ngin mach .

®-

an " &
ZQX_ZlS HR] k3 1 F

D2
N
L1

Y5\

T1

R4

:lR ' R5|;| T2JR6 2%3

& & &L

5

[

Hinh 4-29: So do tiét ché dung transistor NPN c¢6 mach bdo vé

Khi cudn kich bi ngdn mach thi ddu F bi ndi truc ti€p véi duong va tu C sé
dudgc nap véi dong

U —_
i =1 R~
R, + R,
Trong d6: 7. — hidng s6 mach nap,

U, — dién dp accu.
.= (R; + R5)C

—t
U -
Uy =U,,=—*—Re"
RS BE2 R4 +R5 5
Do sutdp trén Rs lam T, m& va T; déng nén mach dugc bio vé. T; sé tiép
tuc dong dén thdi di€m t,, khi dong nap khdong di d€ md T, tic 1a:
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o UsR
(R4 + RS)'UOE2

Lic nay, T, chuyén sang trang thai déng va T; chuyén sang trang thdi
khuéch dai. Tu C s& phéng dién qua T; va qud trinh lai 1dp lai nhu cdi.

Mot s6 mach thuc té trén xe:
Trén hinh 4-30 trinh bay cdc mach ti€t ch& phd bi&n.
Tiét ché vi mach xe Nhit kiéu A

Charging fuse
| — "\ — __LCharging warning lamp

T :
N I I
G e a |
1 EDI T; T, C, i
oH | =1 T e

W;(_| ZN 7R Z

Hinh 4-30a: So dé tiét ché vi mach xe Nhit

Mach cung cdp dién cho cudn kich va bdo nap dugc thyc hién bdi 3 diode
nhd (diode trio) mic tir ddu clia cdc cudn pha (Dg, Ds, D)

Khi bat cong tic mdy va dong co chua hoat dong, dong qua den bdo nap
di qua cudn kich lam ting kha nidng tu kich cia mdy phat. Khi mdy phat hoat
dong, dén bdo nap tit vi hai ddu deén ding th€ va lic nay, dong cdp cho cudn
kich s& di truc ti€p tir 3 diode trio. Nguyén ly lam viéc cta bd ti€t ch€ loai ndy
tuong ty nhu cdc mach ta da kh3o sdt & phan trén nhung cdc linh kién dugc ché
tao theo cong nghé vi mach va tiét ch& dugc dit bén trong mdy phat.

Tiét ché vi mach xe Nhdt kiéu M

Pi€m khic biét cia so dd ti€t ché vi mach ki€u M 1a cdch di€u khién den

bdo sac. Nhd dién 4p 14y trén mot pha cdp vao dau P clia ti€t ché€ vi mach sé
diéu khi€n trang thdi hoat dong ctda transistor TR2 va TR3 theo tinh trang clia
mdy phat.
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L
e
B [ G
ic
o regulator 35 oS
el

1

:

EE = -

Hinh 4-30b: So' db tiét ché vi mach kiéu M
Mach tiét ché PP 350 (ZIL).
Trén hinh 4-31 trinh bay sd db ti€t ch& PP350 trén xe Zil (Nga). Piém luu y

trong sd d6 nay 12 mach hoi ti€p gdm dién trd R,y mic tir di€ém A sang B.

Hoat dong ctia mach hdi ti€p nhu sau:

Khi T; chém déng, T, ch6m md, dién th€ tai B 16n hon tai A 1am dong
dién tir B sang A: Ry — L — mass. Dién thé § A ting, dong qua R, va R, gidm
khi&€n do sut 4p trén R, R, gidm, 1am T, déng nhanh va T, m& nhanh.

B+ IG/SW

Hinh 4-31: So' db tiét ché PP350

Trong trudng hgp ngudc lai, khi T, chém md va T, chém déng, dién thé di€ém
B cao hon A. Vi vdy, xuat hién dong tir A sang B. Dong nay di qua R, R, khi&n
D; m§ nhanh lam T; md nhanh va T, d6ng nhanh.
Ti€t ch€ vi mach nim trén mdy phdt xe KAMAZ dugc trinh bay trén hinh
4-32.
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Tiét ché& vi mach xe KAMAZ

http://www.hcmute.edu.vn

R R =\IG/SW
L1 24V
R]H] R5H] ZIS A R, ?‘
D, D, T, i
o mem Wi L
R; I%IRZ R, Vatlll _K 7: ZS
Summer\_/ Winter |
1 1 1

Hinh 4-32: So do tiét ché vi mach xe KAMAZ

Trong sd dd nay, do dién 4p hiéu chinh & mic 28V nén ngudi ta st dung 2
diode zener D; vi D, mic ndi ti€p. D€ ddng nhit hod chi ti€t ctia mdy phat,
cuon day kich hoat dong & dién dp 14V va dugc mic vao dau diy trung hoa. O
thdi diém bat cong tic mdy ma dong cd chua hoat dong, cudn kich mdy phat
dugc cAp mot dong nhd qua R, dé ty kich.

Trén tiét ché loai nay con ¢ cong tic chuyén ddi dién 4p hiéu chinh theo
mila biing cdch thay ddi gia tri dién trd ctia cau phan ap.
4.5 Tinh toan ch€& dé tii va chon may phat dién trén 6té
P& xdc dinh ding loai mdy phdt cin 1ip trén 6td v6i diéu kién ddm bio
cong suit cAp cho cdc phu tdi, ta phai tinh todn chon mdy phat phi hgp theo cic
budc dudi diy:

1. Tinh todn cong suit tiéu thu can thi€t cho tdt cd cdc tai dién hoat dong
lién tuc (d5i v6i loai 14v xem so dd hinh 4-33). Vi du Pw, = 350W.

Tai dién hoat dong lién tuc Cong sudt (W)
Hé thdng ddnh Itra 20
Bom nhién liéu 70
Hé thdng phun nhién liéu 100
Radio, cassette 12
DPén diu (pha hoic cos) 110
beén kich thude 10
bén bdng s 10
Peén soi sdng tableau 10
Téng cong sut Pw, =350W

Béngl: Tiéu thu di¢n cia cdc tdi dién hoat dong lién tuc
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2. Tinh todn cdng suit tiéu thu can thi€t cho tit cd cédc tdi dién hoat dong
gidn doan theo bang 2 ta c6 Pw, = 143W.

Tdi dién hoat dong gidn doan Gid tri thuc | H¢ s6' | Cong sudt tuong
(W) duong (W)

Quat di€u hoa gian néng va gian 80 0.5 40
lanh
Xong kinh 120 0.5 60
Gat nudc 60 0.25 15
Quat dién tin nhiét 0.1
ben ldi 0.1
Dbeén thing 42 0.1 4.2
beén tin hi¢u bdo ré 70 0.1 4.2
beén suong mu 70 0.1 7
Deén bdo suong mu 35 0.1 3.5

Téng cong suit Pw, = 134W

Béng2: Tiéu thu di¢n cia cdc tdi dién hoat dong gidn doan

3. LAy tong cdc cong suat tiéu thu (Pw; + Pw, = Pw = 484W) chia cho
dién 4p dinh mic ta dudc cudng do dong dién theo yéu cau.

Sd db tinh toan hoic ki€m tra mdy phat K1-14V 23/55A.

Céng sudt 1 Pw; = 350W Cong sudt2 Pw; = 134W

A A 4

Téng cong sudt ciia tdi
Pw = Pw; + Pwy = 484W

P(W)/14V | <250 250 + 350 + 450 + 550 + 675 + 800 + <950
<350 <450 <550 <675 <800
I, (A) 28 35 45 55 56 75 90
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Clhusng 5: HE THONG PANH LUA

5.1 Ly thuyét danh liva cho déng co xang
5.1.1 Cac théng sé chi yéu cta hé théng danh lia
Hiéu dién thé thit cdp cuc dai U,,

Hiéu dién thé thit cAp cuc dai U,y 12 hiéu dién thé cuc dai do dugc & hai dau
cudn day thit cAp khi tdch diy cao 4p ra khdi bougie. Hi¢u dién thé thit cap cuc
dai U,, phdi dd 16n dé c6 kha ning tao dudc tia 1ira dién gitta hai dién cuc clia
bougie, dic biét la lic khdi dong.

Hiéu dién thé ddanh liia Uy

Hién dién th€ thit cAp ma tai d6 qud trinh ddnh Ira x4y ra, dugc goi l1a hiéu

dién th€ ddnh Itra (Uy). Hiéu dién th€ ddnh 1ra 124 mdt ham phu thudc vao nhiéu

yé€u t6, tudn theo dinh luat Pashen.

Trong do:
P: La 4p suit trong budng dd't tai thdi diém ddnh Ii¥a.
d: Khe hd bougie.
T: Nhiét 36 & dién cuc trung tAm clia bougie tai thdi diém danh Ia.
K: Hiing s6 phu thudc vao thanh phan cia hdn hgp hoa khi.

O ch€ do khéi dong lanh, hiéu dién thé ddnh 1ira Uy ting khodng 20 dén 30%
do nhiét do dién cuc bougie thap.

Khi dong cd ting tdc do, thoat tién, Uy ting, do 4p sudt nén ting nhung sau
d6 Ug gidm tir tir do nhiét @0 dién cuc bougie ting va dp suidt nén gidm do qud
trinh nap xau di.

Hiéu dién th€ danh lira ¢6 gid tri cuc dai & ché do khdi dong va ting tdc, cb
gia tri cyc ti€u & ch& @6 dn dinh khi cong suat cyc dai (hinh 5-1).

Trong qud trinh van hanh xe méi, sau 2.000 km dau tién, Uy taing 20% do
dién cuc bougie bi mai mon. Sau d6 Uy ti€p tuc ting do khe hd bougie ting. Vi

vay d€ gidm Uy phai hiéu chinh lai khe hd bougie sau mdi 10.000 km.
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1 | | >
1000 2000 3000  n (min’)
1. Toan tdi; 2. Nita tdi; 3. Tdi nhd; 4. Khdi dong va cam chitng;
Hinh 5-1: Su phu thujc ciia hiéu di¢n thé danh lita
vao toc do va tdi ctia dong co
He s du trit K,
Hé s6 du trit 1a ty s6 giita hiéu dién th€ thit cAp cuc dai U,,, va hiéu dién thé

danh Ita Uy

Udl

D6i v6i hé thong ddnh 1tra thudng, do U,,, thdp nén K, thudng nhd hon 1,5.
Trén nhitng dong cd xdng hién dai véi hé thong ddnh Iira dién t, hé s6 du trit c6
gid tri khd cao (K; = 1,5 = 2,0), ddp tng dugc viéc ting ty s6 nén, ting sd vong
quay va ting khe hG bougie.

Ndng luong du trit Wdt

Néang lugng du trir W, 1a ndng lugng tich lily dudi dang tif truGng trong cudn
diy sd cap ciia bobine. P& ddm bio tia I¥a dién c6 di ning lugng dé dot chdy
hoan toan hoa khi, hé th6ng ddnh 1ita phdi dim bdo dudc ning ludng du trit trén
cudn sd cap clia bobine & mot gia tri xdc dinh:

LxI°
Wd,zTg=50+150 mJ
Trong do:
W,,: Ning lugng dy trit trén cudc so cap.
L;: Do ty cdm clia cudc so cAp clia bobine.
I,,: Cudng do dong dién sd cap tai thoi di€m transistor cong
sudt ngit.
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Toc db bién thiéen ciia hiéu dién thé thit cdp S

s=% _ A 300 600 V | ms
dt At

Trong do:

S :Toc do bi€n thién clia hiéu dién thé thit cap.
Auy: DO bién thién cia hiéu dién th€ thit c4p.
At : Thoi gian bi€n thién clia hiéu dién thé thi cap.

T6c dd bién thién cda hiéu dién thé€ thit cAp S cang 16n thi tia lira dién
xuat hién tai dién cyc bougie cang manh nhd d6 dong khong bi 10 qua mudi than
trén dién cuc bougie, ning lugng tiéu hao trén mach thit cap gidm.

Tan sé'va chu ky danh lita
D&i véi dong cd 4 thi, sd tia Itra x4y ra trong mot gidy hay con goi la tin sd

ddnh Itra dugc xac dinh bdi cong thic:

ferE )

D6i v6i dong cd 2 thi:
nz
_nz H.
A 50 (Hz)

Trong dé:
f: Tan s& danh I\¥a.
n: S6 vong quay truc khuyu dong cd (min™).
Z: S6 xylanh dong co.
Chu ky ddnh Itta T 1a thdi gian gitta hai 1an xuat hién tia 1ifa.
T=1l/f=t;+1,
t;: Thoi gian vit ngdm hay transistor cdng suat dan bao hoa.
t,, - Thoi gian vit h hay transistor cong suit ngit.

Tan s6 danh 1%a f ty 1& thudn vdi vong quay truc khuyu dong co va so
xylanh. Khi ting s& vong quay clia dong co va sd xylanh, tin s6 danh Ita f ting
va do d6 chu ky ddnh lita T gidm xudng. Vi vy, khi thi€t k& cin chd y dén 2
thong s6 chu ky va tin s6 ddnh lfra dé ddm bio & s vong quay cao nhat clia
dong cd tia Ita vAn manh.

Goc danh lita sém 6

Géc danh 1tta sém 1a géc quay ciia truc khuyu dong co tinh tir thdi diém
xuét hién tia 1ra dién tai bougie cho d&€n khi piston I1&n téi tif di€ém thugng.
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G6c ddnh 1ta s6m dnh hudng rit 16n dén cong suit, tinh kinh t€ va do 6
nhiém clia khi thdi dong co. Géc ddnh ltta sém t&i wu phu thudc vao rit nhiéu
yéu t0:

Oopt = f(Pbt> o> Ds Lot b 1, N,y ..)
Trong do:

Ppa  4p sudt trong budng dot tai thdi diém danh Iira.
tha :nhiét d6 budng dot.

p :4p sudt trén dudng 6ng nap.

ty: .nhiét do nudc lam mat dong co.

T, : nhiét d0 moi trudng.

n :sb vong quay clia dong co.

N, : chisd octan clia xing.

O cdc ddi xe cil, goc ddnh lira sém chi dugc diéu khién theo hai thong s6: tdc
dd (bd sém ly tAm) va tdi (bd s6m 4p thip) clia ddng co. Tuy nhién, hé thdng
ddnh 1ta & mot sd xe (TOYOTA, HONDA ..), c6 trang bi thém van nhiét va st
dung bd phan ddnh Itra sém theo hai ch& d6 nhiét do. Trén cdc xe doi méi, goc
ddnh s6m dugc diéu khién tdi wu theo chuong trinh phu thudc vao cdc thong s&
néu trén. Trén hinh 5.2 trinh bay bdn dd goéc danh lira s6m theo tdc dd va tai
dong cd trén xe ddi méi va xe ddi cil.

?'I;i-'ﬂti'.l‘ll ang ke
|

lani lsan arvale

Hinh 5.2. Bdn do géc ddnh lita sém theo toc dp va tdi dong co

trén xe doi moi va xe doi cii
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Ndng lugng tia liia va thoi gian phong dién

Thong thudng, tia 1tta dién bao gdm hai thinh phin 13 thanh phin dién
dung va thanh phan dién cdm. Ning lugng cia tia 1ira dugc tinh bing cong thitc:

WP = WC + WL
Trong do:
W - C,U;
‘ 2
L,i;
W, = 2’22

Wp: Ndng lugng cta tia Iva.

We: Ning luong clia thanh phin tia 1tra ¢6 tinh dién dung.
W,: Ning lugng cla thanh phan tia Ifra c6 tinh dién cdm.
C,: Dién dung ky sinh ctia mach thi cap ctia bougie (F).
U,: Hiéu dién th€ ddnh lita.

L,: PO ty cAm clia mach thit cAp (H).

i, : Cudng d6 dong dién mach thit cap (A).

Tuy thudc vao loai hé thong ddnh I*ta ma ning lugng tia ltra ¢6 dd cd hai
thanh phin dién cdm (thdi gian phéng dién dai) va dién dung (thdi gian phéng

dién ngdn) hodc chi c6 mot thanh phan.

Thoi gian phéng dién giita hai dién cuc cia bougie tuy thudc vao loai hé
thong danh Iira. Tuy nhién, hé thong ddnh 1ta phdi ddm bdo ning lugng tia ltta
dd 16n va thoi gian phéng dién di dai d€ ddt chay dugc hoa khi § moi ché do
hoat dong ctia dong co.

5.1.2 Ly thuyét danh lira trong 6to

Trong dong cd xdng 4 ky, hoa khi sau khi dugc dua vao trong xylanh va
dudc tron déu nhd sy xody 18¢ cia dong khi s& dugc piston nén lai. 6] mot thdi
di€m thich hop cudi ky nén, hé thong danh I¥a s& cung cAp mot tia lira dién cao
th& dot chdy hoa khi va sinh cong cho dong co. P& tao dudc tia 1tra dién giita hai
dién cuc ctia bougie, qud trinh ddnh 1tta dugc chia lam ba giai doan: qué trinh
ting trudng ctia dong sd cadp hay con goi 1a qud trinh tich iy ning ludng, qud

trinh ngdt dong so c4p va qud trinh xuat hién tia lira dién § dién cuc bougie.
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Qud trinh ting truéng dong so cdp
1

SW

Hinh 5-3: So'dé nguyén ly hé thong ddanh lita.

Trong s dd ctia hé thdng ddnh Ia trén:
Rf: bién tré phu.
R;: Dién trd clia cudn so cap.
L;, L,: PO tw cdm clia cudn so cdp va thit cap clia bobine.
T: Transistor cong sudt dugc diéu khi€n nhd tin hiéu tir cdm bi€n
hodc vit Itra.

s

Hinh 5-4: So do tuong duong ciia mach so cdp ciia hé thong ddnh lita

Khi transistor cong suit T din, trong mach so cAp s& c6 dong dién i; tir (+)
accu dén Ry > L, - T - mass. Dong dién i; ting ti tir do stic dién dong tv cdm
sinh ra trén cudn sd cAp L; chdng lai sy ting clia cudng do dong dién. 0] giai
doan nay, mach thif cAp cda hé thong danh lta gan nhu khong dnh huéng dén
qud trinh ting dong & mach so ciAp. Hiéu dién th€ va cudng do dong dién xuit
hién & mach thit cAp khong ddng k& nén ta c6 thé coi nhu mach thit cAp hd. Vi
vay, & giai doan nay ta c6 so do tuong duong dudc trinh bay trén hinh 5-4. Trén
s0 do, gid tri dién trd trong clia accu dudc bd qua, trong do:

Ry=R, + R,
U=U,- AUy
U,: Hiéu dién th& cla accu.
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A Uyz: Do sut 4p trén transistor cdng sudt § trang thai dan bdo hoa hoic
do sut dp trén vit 17a.

Tir s6 d6 hinh 5-4, ta c6 thé thi€t 14p dugc phuong trinh vi phin sau:

i1R2+LI%=U (5-1)

Gidi phuong trinh vi phan (5-1) ta dugc:
il (t) - i(l — e RZ/L)D
Ry
Goi 7; = L;/Rs 1a hiing s6 dién tif ciia mach.

i(t) = (U/Ry) (1 - ™) (5-2)

LAay dao ham (5-2) theo thdi gian t, ta dugc toc do ting trudng cliia dong sd
cap (hinh 5-5). Nhu vay, t6c d0 ting dong so cdp phu thudc chii yéu vao do tu

camL,.

%:2@‘”’1 di|t:0 :gztga % f=c0 :O
de L dt L, dt

it) T ,

N7 SO SN

R
LVAAN
1
o

t
Hinh 5-5: Qud trinh tdng truéng dong so cap i,.

V6i bobine xe ddi cii v6i d0 tv cdm 16n (dudng 1), toc d0 ting chAm hon
bobine xe ddi mdi v6i dd tw cdm nhd (dudng 2). Chinh vi vay, Ira s& y&u khi tdc

dd cang cao. Trén cdc xe doi mdi, hién tuong nay dugc khidc phuc nhd st dung
bobine ¢6 L; nhd.

D6 thi cho thdy do tw cdm L; clia cudc so cidp cang 16n thi toc do ting
trudng dong so cip i; cang gidm.
Goi 7, 12 thdi gian transistor cong suat din thi cudng do dong dién sd cap I,

tai thdi diém ddnh Itra khi transistor cong suat ngit la:

U —lil T
l,=—(1-e"'™) (5-3)

Ry

Trong do6:
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ti= yal = }41120/(7’12) (5-3a)

T: Chu ky danh Iita (s).

n: S6 vong quay truc khuju déng co (min™).
Z: S6 xylanh clia dong co.

7, Thoi gian tich lily ning ludng tuong doi.

Trén cdc xe ddi ci, ty 1€ thdi gian tich liy ndng lugng y; = 2/3, con § céc
xe d¥i mdi nhd cd cau hiéu chinh thdi gian tich Iiiy ning lugng (géc ngdm) nén
Ya< 2/3.

-120 1

=1, =L -, (5-4)
Ry
Tur bi€u thic (5-4), ta thiy I,, phu thudc vao tdng tr§ ciia mach so cdp (Ry),
dd tw cdm cda cudn so cidp (L;), sO vong quay truc khuyu ddong co (n), va s6
xylanh (Z). Néu Ry, L;, Z khong d6i thi khi ting s6 vong quay truc khuyu dong
cd (n), cudng do dong dién I,, s€ gidm.

Tai thdi di€ém ddnh I¥a, ning lugng da dudc tich lily trong cudn diy so cip

duédi dang tif trudng:
I’ L A
Wdt: ng :ﬂxU_z(l_etd/rl)Z

2 2 R

LU® L U’
W, :#zix U—2(1—2e_" +e ) (5-5)

2R2 2 R:

Trong do:
W,: Ning lugng tich lily trong cudn so cap.
_tg _ Ry
L ’

Ham W, = f{a) (5-5) dat dudc gid tri cuc dai, ti’c nhan dudc ndng lugng tir hé
thong c4p dién nhiéu nha' khi:

_ Ry, _1s6 (5-6)
Ll
D6i véi hé thong danh lira thudng va hé thdng danh lta ban din loai khong
c6 mach hiéu chinh thdi gian tich liily ning lugng t;, di€u kién (5-6) khong thé
thuc hi€n dugc vi 7;1a gia tri thay ddi phu thudc vao tdc do n cia dong co (5-3a).
Sau khi dat dudc gia tri U/Ry, dong dién qua cudn so cAp s& giy ti€u phi ning
lugng vo ich, tda nhiét trén cudn so cAp va dién trd phu. Trén cdc xe ddi mdi,
nhugc diém trén dudc loai trir nhd mach hiéu chinh thdi gian tich lily ning lugng

t; (Dwell Control).

Lugng nhiét tda ra trén cudn so cap clia bobine W, dugc xdc dinh bdi cong
thic sau:
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W, = (iR di
0

td U2
W =j_2Rl (1-2e™'7 + e/t
0 RZ

U2
W, =S Rt 25,0 )+ /20 - )] |
by
U2
W= —le (t _i_z/z_le—t/z'l _(Tl /2)6—21/‘[1
RZ

. (5-7)

Cong suat tda nhiét Pn trén cudn diy sd cap clia bobine:

1%
P, =—[ifRdt
T 0

U’ t T T
P ="rR|L-2L(1-e"")+L(1-e?" 5-8
Khi cong tic mdy & vi tri ON ma dong co khong hoat dong, cong suit tda
nhiét trén bobine 13 16n nhat:
U2
nmax 7% R_le
D
Thuc t&€ khi thi€t k&, P,..c phdi nhd hon 30 W dé tranh tinh trang néng
bobine. Vi néu P,,,,, = 30W, nhiét lugng sinh ra trén cudn s cAp 16n hon nhiét
lugng ti€u tan.
Trong thdi gian tich lily ning ludng, trén cudn thi cdp ciling xuit hién mot
sttc dién dong twong ddi nhd, chi x4p xi 1.000 V.
di
e, =K, L —-
2 bb1 dt

Trong do:
e,: Stic dién dong trén cudn thit cap.
K,,: Hé so bién 4p clia bobine.

Sttc dién dong nay bing 0 khi dong dién sd cap dat gid tri U/Rx:

Qud trinh ngdt dong so cdp

Khi transistor cong sudt ngit, dong dién sd cdp va tir thong do né sinh ra
gidm dot ngdt. Trén cudn thit cAp cia bobine s& sinh ra mot hiu dién thé vao
khodng tr /15 KV =40 KV. Gi4 tri cia hiéu dién th€ thit cAp phu thudc vao rat
nhiéu thong s& clia mach sd cip va thi cip. D€ tinh todn hiéu dién thé thi cdp
cyc dai, ta sit dung so dd tuong dudng dudc trinh bay trén hinh 5-6.

Trong so dd nay:
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R,: Bién trd mat mat.
R.: Bién trG ro qua dién cuc bougie.

Ry R,
1 1
| S| | |
1 w318 —~ L
S| =1 L L T Bougie
C 1P'C L, e T g

Hinh 5-6: So do tuong duong ciia hé thong danh lita

B4 qua hiéu dién th€ accu vi hiéu dién th€ accu rat nhd so v6i hiéu dién thé
xuat hién trén cudn sd cAp ldc transistor cong sudt ngit. Ta xét trudng hop khong
tdi, c6 nghia 12 diy cao 4p dugc tich ra khdi bougie. Tai thdi diém transistor
cong suit ngit, ning luong tir trudng tich lily trong cudn sd cap clia bobine dugc
chuyén thanh ning lugng dién trudng chita trén tu dién C; va C, vi mot phian
ma't mat. PE xdc dinh hiéu dién th€ thit cap cuc dai U,, ta 1dp phuong trinh cian
bing ning lugng lic transistor cong sudt ngit:

2 2 2
I"g 'Ll — Cl 'Ulm + C2 'U2/n +

2 2 2

A

Trong do:
C,: Dién dung ctia tu dién mic song song v4i vit Ita hoidc transistor
cong suit.
C,: Dién dung ky sinh trén mach thi c4p.
U Usy: Hiéu dién thé€ trén mach so cAp va thit cAp ldc transistor
cOng suit ngit.
A: Ning lugng mat mdt do dong ro, dong fucd trong 15i thép clia
bobine
Uom = Kpp - Upm
K., = W»/W,: Hé s6 bién 4p ciia bobine.
W;, W,: S6 vong diy clia cudn so caAp va thit cap.

U:
2 _ 2m 2
=121 =C+ 2+ CU2,
bb

C
U22m x (K_;-’_ C2j = Ijg 'Ll

bb

/ L
U,, :Khb]ng m-ﬁ
1 bb 2
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Uk L.,
e c1+1<;b.cz"7

2W
K, |——4
C +K,,C,

UZm = 77 (5_9)

n: Hé so tinh dén sy mat m4t trong mach dao dong, = 0,7 =0,8.

A
i]’ A —4‘\_'_ 1
& PN
Ry
! /\\V/ A 4 )
\ /
A

Uz

~Y

Y4

Hinh 5-7: Qui ludt bién doi ciia dong dién so cdp i; va hiéu dién thé thii cap u,,
Qui luat bi€n d6i dong dién so cap i; va hiéu dién thé thi cAp u,, dudc bi€u
dién trén hinh 5-7.

Khi transistor cong sudt ngit, cudn sd cAp sé sinh ra mot sic dién dong
khoang 100 — 300V.

QOud trinh phong dién ¢ dién cuc bougie

Khi dién 4p thit cip u, dat dén gid tri Uy, tia 1tta dién cao th€ s& xuit hién
gifta hai dién cuc cla bougie. Bing thi nghiém ngudi ta chitng minh dudc ring
tia 1tra xua't hién & dién cuc bougie gdm hai thanh phan I3 thanh phin dién dung

va thanh phan dién cam.
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Thanh phin dién dung cla tia Ifa do ning lugng tich liiy trén mach thi cap
dugc qui udc bdi dién dung ky sinh C,. Tia ltra dién dung dugc dic trung bGi sy
sut 4p va ting dong dot ngdt. Dong c6 thé dat vai chuc Amper (hinh 5-8).

Uzm (KV) Usm
20 Pl
Ual )
12
1 \/\/\/
/ \ lac
JANIANEN
Vv VYV
l2, A
300

lal

a. Thoi gian tia lita dién dung.
b. Thoi gian tia liia dién cdm.
Hinh 5-8: Qui ludt bién doi hi¢u dién thé thit cdp U,,, va cuong dp
dong dién thit cap i, khi transistor cong sudt ngdt.

Mic dit ning lugng khong 16n 1im (C,.U?y)/2 nhung cong sudt phdt ra bdi
thanh phin dién dung cia tia Ifa nhd thdi gian ra't ngin (Jus) nén cé thé dat
hang chuc, c6 khi t6i hang traim KW. Tia lra dién dung c6 mau xanh sang kém
theo ti€ng nd ldch tich dic trung.

Dao dong véi tin s6 cao (10° = 10’Hz) va dong 16n, tia lia dién dung giy
nhiu vo tuy€n va mai mon dién cuc bougie. D€ gidi quyét van dé vira néu, trén
mach thit cAp (nhu ndp delco, md quet, ddy cao 4p) thudng dugc mic thém cdc
dién tr§. Trong cdc 6td6 ddi mdi, ngudi ta ding diy cao 4p c6 16i bing than dé
ting dién trd.

Do tia 1tta xudt hién trudc khi hiéu dién th€ thi cap dat gid tri Us, nén ning
lugng cla tia Iira dién dung chi 13 mot phan nhd clia ning lugng phéng qua
bougie. Phin ning lugng con lai s& hinh thanh tia Ita dién cdm. Dong qua
bougie lic nay chi vao khoang 20 40 mA. Hiéu dién th€ gifta hai cuc bougie
gidm nhanh dé&n gia tri 400 + 500 V. Thai gian kéo dai cia tia Iira dién cdm gip
100 d&n 1.000 1an thdi gian tia 1tra dién dung va thdi gian ndy phu thudc vao loai
bobine, he hd bougie va ch&€ do lam viéc cia dong cd. Thudng thi thdi gian tia
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Itta dién cdm vao khodng I dén 1,5 ms. Tia lra dién cdm c6 mau vang tim, con
dugc goi la duoi Ira.

Trong thdi gian xudt hién tia 1ta dién, ning lugng tia 1ta W, dugc tinh bdi
cong thuc:

tp
W, = [Uyis (1)t
0

t,: Thoi gian xuat hién tia Ita dién trén dién cuc bougie.
Trén thuc t&, ta ¢6 thé st dung cong thiic gan diing:

W, 20,5 . Ipy Upy tpy

Trong d6: Ipy, Upy, VA tpy, 1an Iuot 13 cudng do dong dién trung binh, hiéu
dién th€ trung binh va thdi gian xuat hién tia lira trung binh giita hai dién cuc cla
bougie.

K&t qua tinh todn va thuc nghiém cho thdy ring, § toc do thap cua ddng co,
W, c6 gid tri khodng 20 +50 mJ.

5.2 Nhiém vu, yéu cdu va phan loai hé thdng danh lia
5.2.1 Nhiém vu
Hé thdng ddnh lra trén dong co c¢6 nhiém vu bién ngudn dién xoay chiéu,
mdt chiéu c6 hiéu dién th€ thdp (/2 hodc 24V) thanh cdc xung dién thé cao (tlr
15.000 d@én 40.000V). Cdc xung hiéu dién th€ cao nay sé dudc phan bd dén
bougie clia cdc xylanh ding thdi di€ém d€ tao tia 1fa dién cao th€ ddt chdy hoa
khi.
5.2.2 Yéu cau
Mot hé thdng ddnh 1tta 1am viéc tot phdi bdo ddm cdc yéu ciu sau:
- Hé thong ddnh Ira phai sinh ra siic dién dong thit cAp di 16n @€ phong
dién qua khe hd bougie trong ti't cd cdc ch&é d6 1am viéc clia dong co.
- Tia tifa trén bougie phai di ning lugng va thdi gian phong dé€ dot chdy
hoan toan hoa khi.
- Géc ddnh Iita s6m phai ding trong moi ch€ do hoat dong ctia dong cd.
- Cdc phu kién ctia hé thong d4nh Iita phai hoat dong t8t trong diéu kién
nhiét do cao va do rung x6c 16n.
- Sy mai mon dién cyc bougie phdi nim trong khodng cho phép.

5.2.3 Phan loai

Hé thong dinh Ia 12 mot bd phan quan trong khong th€ thi€u trong ciu tao
dong co xidng. Clung vé6i sy phdt trién clia nganh cong nghiép 6td, hé thong ddnh
Itta di khong ngirng dudc cdi ti€n, 4p dung nhitng ti€n bd khoa hoc ky thuat
nhim muc dich hoan thién sy hoat dong clia dong cd. Ngay nay, hé thong ddnh
Itta cao 4p dudc trang bi trén dong cd 6td ¢ rat nhiéu loai khiac nhau. Dua vao
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ciu tao, hoat dong, phuong phap diéu khi€n, ngudi ta phan loai hé thong dinh
Ira theo cdc cdach phén loai sau:
Phaén loai theo phuong phdp tich lily ndng lupng:
- Heé thdng ddnh Itta dién cdm (TI — Transistor Ignition System).
- Hé thong ddnh Ia dién dung (CDI — Capacitor Discharged Ignition
System).
Phén logi theo phuong phdp diéu khién bang cam bién:
- Hé thong ddnh Itta st dung vit Itra (breaker).
- Hé thong ddnh 1tta st dung cdm bi€n dién tir (Electromagnetic Sensor)
gdm 2 loai: loai nam chadm ding yén va loai nam chim quay.
- Hé thong ddnh Ia st dung cdm bi&n bi&n Hall.
- Hé thdng ddnh Ita st dung cdm bi&n bién quang.
- Hé thong ddnh Itta st dung cdm bién tir trd ...
- Hé thong ddnh Itta sit dung cdm bi€n cdng hudng.
Phén loai theo cdc phdan b6 dién cao dp:
- Hé thdng ddnh Itta c6 bd chia dién-delco (Distributor Ignition System).
- Hé thong ddnh lra trvc ti€p hay khong cé delco (Distributorless
Ignition System).
Phén loai theo phuong phdp diéu khién géc ddanh lita sém:
- Hé thong ddnh lta v6i co ciu diéu khi€n géc danh 1ta sém bing cd
khi (Mechanical Spark — Advance).
- Hé thong danh ltra v6i b diéu khién géc ddnh Iira s6m biing dién ti
(ESA - Electronic Spark Advance).
Phén logi theo kiéu ngdt mach so cdp:
- Hé thdng ddnh Itta st dung vit Itta (Conventional ignition system).
- Hé thong ddnh Itta st dung Transistor (Transistor ignition system).

- Hé thdng ddnh Itta st dung Thyristor (CDI).

5.3 So dd cau triic khéi va so do mach cd ban

5.3.1 So dd cdu trac khéi
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»| Dién trd phu »| Bobine ,| BO chia
dién
A
Cong tic
chinh ‘
Y Bouglel
B0 tao xung :
Accu danh 1ta » Igniter

Hinh 5-9: So do cdu triic chung ciia hé thong ddnh lita
5.3.2 So d6 mach dién co ban

Battery Spark plugs

s 4

1
Ignition switch

ECU
(amplifier

Ignition coil Distributor
Hinh 5-10 : So' dé mach dién co bdn ciia hé théng ddnh liia bdn dén
5.4 Hé thdéng danh lia thudng (hé théng - Conventional
gnition)

5.4.1 So dd va cadu tao phan tw

So do chung ciia hé thong CI

Nhitng thi€t bi chli y&€u ctia HTPL nay 1a bi€n dp ddnh lra (bobine), dién tr§
phu, bd chia dién, bougie d4nh lta, khod dién va ngudn dién mot chiéu (accu
hodc mdy phét). Sd d6 cia hé thdng danh Ita nay trinh bay trén hinh duéi day:
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Battery Spark plugs

89

Bién ted phu

;II
r
]

Ignition coil ] = Distributor
Hinh 5-11 : So do hé thong ddnh lita CI

Cdu tao phdn ti

* Bi€n 4p ddnh lira ( bobine )

Pay 1a mot loai bién 4p cao thé dic biét nhim bi€n nhitng xung dién cé
hiéu dién th& thap (6, 12 hodc 24V) thanh cdc xung dién c6 hiéu dién thé cao
(12,000 + 40,000V) dé phuc vu cho van dé
ddnh Ira trong 6t6.

1 — L6 cdm dady cao dp

2 — Lo xo ndi

3 — Cudn gidy cdch dién

4 - Loi thép tir

5— St cdachdién

6 — Ndp cdch dién

7-Vo

8- O/ng thép tir

9 — Cuédn so cdp

10 — Cudn thit cdp

11 — PBém cdch dién
Hinh 5-12: Cdu tao bobine
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Trén hinh 5-12 v& mit cit doc clia mdt bi€n 4p ddnh Iita :

Lai thép tir dudc ghép bing cdc 14 thép bién th€ diy 0,35mm va c6 16p
cdch mat dé gidm 4nh hudng clia dong dién xody (dong Fuco). Ldi thép dugc
chén chit trong 6ng cdc tdng cdch dién ma trén d6 ngudi ta quan cudn diy thi
cap, gom rit nhiéu vong day (W, = 19000 + 26000 vong) dudng kinh 0,07 = 0,1
mm. Gifta cdc 16p ddy ctia cudn W, c6 hai 16p gidy cach dién mdng ma chiéu
rong cia 16p gidy rat 16n so vdi khodng quan diy d€ trdnh triing chéo cdc 16p
diy va trdnh bi ddnh dién qua phadn mitbén cla cudn diy. Lép ddy diu tién ké
tlr dng cédc tdng trong cung va bon 16p day ti€p theo d6 ngudi ta khdng quan cic
vong diy sdt nhau ma quin cdch nhau khodng I + 1,5 mm. Pau cia vong day
diu tién d6 dugc han ngay vdi 161 thép rdi thong qua 10 xo din 1én dién cuyc
trung tAm (cyc cao thé ) clia nip cdch dién.

Cudn thit c4p sau khi di quan xong dudc c6 dinh trong 6ng cdc tdong cdch
dién, ma trén d6 c6 quin cudn diy so cap vdi s6 vong day khong 16n 1dm (W, =
250 + 400 vong), c& day 0,69 + 0,8 mm. Mot dau ciia cudn sd cAp dugc han vao
mot vit bit day khdc trén ndp. Hai vit bit diy nay rdng trong va to hon vit thit (14
vit gd hop dién trd phu). Toan bd khdi gdm cdc cudn diy va 18i thép dé dudc dit
trong 6ng thép tir, ghép bing nhitng 14 thép bi€n th& udn cong theo mit tru hd va
cdc khe hd clia nhitng 14 thép ndy dit chéch nhau. Cudn diy va Ong thép dit
trong vo thép va cdch dién & phia ddy bang miéng si, nip 1a ndp cdch dién lam
bing vat liéu cdch dién cao cap.

Pa s6 cdc bobine trudc diy c6 d6 diu bi€n thé d€ ting tinh an toan cla
bi€n dp, nhung yéu ciu lam kin tuong d6i khé. Hién nay, viéc diéu khién thoi
gian ngdm dién bing dién ti gitp cdc bobine it nong. Pong thdi, d€ ddm bio
ning lugng danh lita 16n & t6¢c dd cao ngudi ta ting cudng dd dong ngdt va gidm
dd ty cdm cudn day so cAp. Chinh vi vay, cdc bobine ngay nay cé kich thudc rat
nhd, c6 mach tir kin va khong cAn dau bién 4p dé€ gidi nhiét. C4c bobine loai ndy
dudc goi 1a bobine khd.

* B0 chia dién

B chia dién 12 mdt thi€t bi quan trong trong hé thong ddnh Ia. N6 cé
nhiém vu tao nén nhitng xung dién & mach sd cAp ciia HTPL va phan phdi dién
cao th€ d&€n cdc xy lanh theo thit ty nd clia dong cd ding thdi di€ém quy dinh. B
chia dién c6 thé chia 1am ba bd phan: by phan tao xung di€n, by phédn chia dién
cao th& va cdc cd ciu diéu chinh géc ddnh I¥a.
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Bé phat tin hiéu

Bé diéu chinh ddnh lita

goe ddnh hia dp

(General,
New Zealand)

(West Germany
w/TWC)

Va b chia

dién

true rotor tin hiéu

B4 diéu chinh ddnh
hia som ly tAm

Hinh 5-13: Cdu tao by chia dién

Bo phdn tao xung di¢n: Hinh 5-14 giGi thiéu bo phin tao xung ki€u vit
1tta, gdm nhitng chi ti€t chd y&u nhu: cam 1, mam ti&p di€m, tu dién.

Cam 1 ldp 16ng trén truc bd chia
dién va mic vao bo diéu chinh ly tim.
Mam ti€p di€m trong cdc bd chia dién
gdm hai midm: midm trén (midm di
dong), mdm dudi (mAm cO dinh) va
giita ching c6 & bi. Trong bd chia dién
cla mot s6 nudc khac c¢é thé chi cé6 mot
mam. O mam trén c6: gid md vit tinh,
cin ti€p diém (gid m4 vit ddong) d€ tao
nén ti€p diém; mi€ng da boi tron va lao
cam; chot d€ mic v6i bd diéu chinh
gbc ddnh Ia; gid bt day; va doi khi
c6 thé dit ngay trén mam ti€p diém.
Gilta mdm trén va mdm dudi c6 day
ndi mass. Mam trén c6 thé quay tudng
tng v6i mam dudi mot géc dé phuc vu
cho viéc diéu chinh géc danh ltra sém.

capal:ﬂ-:rnll‘

—retum
j spring
S
~contacts
: b
acjushng slot

for scrowdriver ‘-\
screw to clamp

conlactls in positior

Hinh 5-14: B phdn tao xung ciia b
chia dién
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M4 vit tinh phai ti€p mass thit tot con cin ti€p
di€m c6 thé quay quanh chdt, phdi cdch dién véi mass
va dudc ndi v6i vit bit ddy & phia bén cia bd chia
dién bing cdc doan diy va thong qua 10 xo. Ti€p di€m
binh thung & trang thai dong nhG 10 xo 14, con khe hé
gifta cdc md vit khi né & trang thdi md hét thudng bing
0,3 = 0,5 mm va dudc diéu chinh bing cdch ndi vit
hidm, rdi xoay vit diéu chinh léch tAim d€ phain l&éch tAm cda vit diéu chinh sé tic
dung 1én bén nang ctia gid m4 vit tinh 1am cho né xoay quanh chdt mot it, din
dén thay ddi khe hd cia ti€p diém.

Khi phan cam quay (do truyén ddng tir truc bo chia dién qua bd diéu chinh
ly tAm truyén 1&én) cdc vAu cam s& 1an lugt tic dong 1én gbi cdch dién cda cin
ti€p diém 1am cho ti€p di€m md ra (tic 1a x4y ra hién tugng ddnh lira), con khi
qua viu cam ti€p di€m lai d6ng lai duéi tic dung cia 1o xo 4.

Cédc co ciu diéu chinh géc ddnh lta. BO phan ndy gém 3 co ciu dicu
chinh géc danh I\ta.

_ B0 diéu chinh géc danh Itra ly tim.

_ B0 diéu chinh g6c danh lda chan khong.

_ B0 diéu chinh g6c danh Ira theo tri s6 octan.

+ B0 di€u chinh géc ddnh Itra ly tAm c6 tén goi day di clia n6 1a bd diéu
chinh géc ddnh Iira sém theo s6 vong quay ki€u ly tAim. B diéu chinh nay 1am
viéc ty dong thy thudc vao toc do clia dong co.

Vé c4u tao bo diéu chinh géc danh Itra ly tim gom (hinh 5-13): gia d5 qua
ving dudc ldp chit v6i truc clia bo chia dién; hai qud ving dugc dit trén gid va
c6 thé xoay quanh chét quay cia qua ving
ddng thdi cling 13 gid méc 10 xo; cdc 10 xo
mot dau miac vao chot con dau kia méc

Wang thif cip
¢

vao gid trén qua vang va ludn ludon kéo
cdc qud ving vé phia truc. Trén mdi qud
ving c6 mdt chdt va bing hai chdt nay bd
diéu chinh ly tAim dugc gai vao hai rinh
trén thanh ngang cda phan cam.

+ Bo diéu chinh géc danh Iira chan
khong:

Bo diéu chinh géc dinh Ia chin
khong con cé tén goi day du 1a: bo diéu Léxe  piduneiap indp
chinh géc danh lra sém theo phu tdi dong
cd, ki€u chan khong. Co cdu ndy ciing 1am

Pan ndi dp thip

] 3
!

Hinh 5-15: Céu tao bé diéu chinh géc
ddnh liia chdn khong
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viéc tu dong tiy thudc vao mic tai cia dong co.

C4'u tao bd di€u chinh géc ddnh 1ita sém theo phu tdi dudc trinh bay trén
hinh 5-15. B6 di€u chinh gdm: mdt hop kin biing cdch ghép hai nia lai v6i nhau.
Mang dan hdi ngin cdch gitta hai budng, mot budng ludn Iudn thong véi khi
quyén va chiu 4p sud't ctia khi quyén, con budng kia thong véi 18 § phia buém ga
biing 6ng ndi va chiu d4nh clia sy thay d6i dp sudt & phia dudi buém ga.

Trén mang c6 gin can kéo, diu kia cla can kéo dugc mic vao chot clia
mam ti€p di€m (mam trén). LO xo luén ép mang vé 1 phia va siic cing cda 10 xo
dugc diéu chinh biing cdc dém. Toan bo bd di€u chinh dugc bit vao thanh bén
cia bd chia dién bing hai vit.

+ Bo diéu chinh géc ddnh Ita theo tri s6 octane clia nhién liéu:

Bo diéu chinh niy c6 mit trén mot sd dong co 6t6 ¢ thé ding nhiéu loai
xidng khic nhau vdi tri s8 octane va tdc do chdy cla ching khic nhau, do vay
géc danh Itta s6m phai thay ddi theo tri s6 octane.

Bougie va cdach chon lua bougie

Bougie déng vai trd rit quan trong trong hoat dong clia dong cd xing. P6 1a noi
xuét hién tia Itra ban dau d€ d6t chay hoa khi, vi vdy, né anh huéng truc ti€p dén cong
sud't clia dong co, lugng tiéu hao nhién liéu ciing nhuir dd 6 nhiém clia khi thdi. Do dién
cyc bougie dit trong budng dot nén di¢u kién 1am viéc clia n6 rat khic nghiét: nhiét do
& k¥ chdy c6 thé 1én d&n 2500°C va dp sud't dat 50kg/cm’. Ngoai ra bougie con chiu su
thay d6i dot ngot vé 4p sudt 1An nhiét do, cic dao dong co khi, sy An mon hod hoc va
dién th€ cao dp. Chinh vi vdy, cdc hu hdng trén dong cd xdng thudng lién quan dén

bougie.

Hiéu dién th& cin thi€t dit vao bougie d€ cé thé phat sinh tia 1¢a tudn
theo dinh luat Pashen. Kh3 ning xuit hién tia 1%a trén dién cuc bougie & hiéu
dién th€ cao (khé ddnh Iira) hay thip (dé danh lira) phu thudc vao dp suit trong
xy lanh & cu6i qué trinh nén, khe hd bougie va nhiét do ctia dién cyc trung tdm
cla bougie. Ap suit trong xy lanh cang cao thi cang kh6 ddnh lita. Vi vay, nhitng
dong cd c6 ty sd nén cao doi hoi phai sit dung hé thong danh Iira c6 dién thé thit
cap (ctia bobin) cao hon. Piéu d6 ciling c6 nghia 1a khi thir bougie & ngoai thdy
xuit hién tia 1tra nhung khi gdn vao dong cd chua chic cé Iita. Khe hd cang 16n
thi qud trinh chdy s& t6t hon nhung cang khé ddnh Iita va mau mon dién cuc.
Trong trudng hdp nay, ta s& nghe thdy ti€ng “lup bup” dic trung khi 1&€n ga cao
vi mat Iita. N€u khe hd nhd qu4, dién tich ti€p xic clia tia I¥a véi hoa khi it, lam
gidm cong suit dong cd (mdy yéu), ting 6 nhiém va tiéu hao nhién liéu (vi

khong ddt hét). Khe hd qué nhd ciing 1am bougie dé bi “chét” do mudi than bdm
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vao dién cuc. Khe hd cho phép clia bougie phu thudc vao hiéu dién thé cuc dai
cta cudn day thit cap trong bobin di dugc thi€t k€& cho tirng loai dong cd. Vi vy,
ta phdi chinh khe hé theo thong s6 clia nha ch€ tao.

Cdc thdng sd vé bougie (chling loai, khe hé...) thudng dugc nha ché tao
cung cip va dudc ghi & trong khoang dong cd. Tuy nhién, d6i véi mot sd xe nhap
tif My hodc chiu Au, ta khong nén st dung bougie ghi trén xe vi diéu kién lam
viéc clia dong co 1an di€u kién khi hdu & nudc ta déu khac. Do dién cuc bougie
bi mon trong qud trinh phéng tia 1tta dién (t6¢c do mon trung binh d6i véi bougie
loai thudng: 0.01 + 0.02mm/1,000km), ta phai chinh lai khe hd dinh ky. Thoi gian
bdo dudng bougie phu thudc vao loai bougie va tinh trang dong cd. Bougie c6
dién cuc 1am bing déng(loai ré tién) phdi chinh khe hd sau mdi 10.000 km.
Bougie c¢6 dién cuc platin (loai dit tién) chi phdi bdo dudng sau 80.000 km tinh
tlr ldc thay. Loai bougie nay thudng dugc st dung trén cdc xe khé md bougie.
D6i véi bougie platin, khi bdo dudng, chi chinh khe hd ma khong duge danh sach
dién cuc bing gidy nhdm vi dién cuc chi dugc han mot 16p mdéng kim loai qui

hi€m nay.

Loai thuong Loai platin

Cuyc tinh clia dién dp thit cAp dit vao bougie d€ tao ra tia lifa ciing rat
quan trong. N&u ban diu ding dau diy clia cudn so cAp (diu + ndi véi dién trd
phu hoic cong tic mdy, dau - ndi v6i IC ddnh Ira hodc vit Itra), thi dién th& dit
vao dién cuc trung tAm phdi mang ddu Am. Trong trudng hdp ngudc lai néu dau
16n day, dién 4p cdn thi€t dé tao ra tia 1Gra trén bougie sé ting 1én khodng 20%
tic khé danh ltra hon. S§ di nhu vdy la vi cdc hat dién t trong truGng hdp sau
kho xud't phdt tir dién cuc bia do nhiét d6 clia n6 thap hon dién cuc giita.

Bougie néng va bougie lanh

Nhiét do t8i vu & dién cuc trung tim cla bougie khi tia Ifra bit diu xui't
hién thudng khodng 850°C vi & nhiét dd nay, cdc chit bam vao dién cuc bougie
nhu mudi than sé& tu boc chdy (Nhiét do tu 1am sach). Néu nhiét dd qud thip (<
500°C), mudi than s& tich tu trén bougie 1am chip dién cuc, dé gdy mAt Iira khi
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khdi dong dong cd vio budi sdng hoic khi du xing. Nhiét dd qud cao (> 1000°C)
s& dian dén chdy sém (chua danh Iita ma hoa khi di boc chdy) lam hu piston.
Diéu d6 gidi thich tai sao & mot sd xe dvi cil, khi ta da tit cong tic mdy (tdc
bougie khong con ddnh I¥a) ma dong co vin nd.

DPé giit dudc nhiét dd t6i uvu & dién cuc trung tAm cla bougie, ngudi ta
thi€t k& chiéu dai phan s cdch dién § dién cuc nay khdc nhau dua vao diéu
kién lam viéc cia dong co, vi vy, bougie dugc chia lam 2 loai: néng va lanh.
Né&u dong cd lam viéc thudng xuyén & ché do tdi 16n hoic toc do cao din téi
nhiét do budng dot cao, nén sit dung bougie lanh, véi phan st ngin (xem hinh)
dé tai nhiét nhanh. Ngugc lai, n€u thudng chay xe & toc do thap va chd it ngudi,
ban hiy st dung bougie néng véi phan sit dai hon. Trong trudng hdp chon sai
bougie (bougie sé& rit mau hw) vi du, dung bougie néng thay vao mot dong cd
dang st dung bougie lanh, s& thAy m4y y&u di do tinh trang chdy sém nhat 12 khi
chay & toc d cao (Pi€m lvu y nay danh cho cic tay dua xe!). Trong trudng hop
ngugc lai, bougie s& bim ddy mudi than khi xe thudng xuyén chay & téc do thap,
dé gdy “mAat Iira).

Ta c6 th€ phan biét bougie néng va bougie lanh qua chi s& nhiét cla
bougie. Chi s6 (dugc ghi trén bougie) cang thap thi bougie cing “néng” va
ngudc lai.

Loai nong Loai lanh

Cdch doc thong so trén bougie.

Do ky hiéu trén cdc loai bougie khic nhau, trong khudén khd gido trinh
ndy, chi gi6i thiéu cdch doc dong chit ghi trén bougie NGK (Nhat) 1a loai phd
bi€n nhd't & nudc ta.

B | R 6 E S - 11

Chif dau tién cho ta bi€t dudng kinh ren va luc gidc:

Chit Duong kinh ren Luc gidc
A 18mm 25.4mm
B 14mm 20.8mm
C 10mm 16.0mm
D 12mm 18mm
PGS.TS Dé Vin Diing Trang : 124

cuubuongThancoh§vien DH SPKT TP. HCM - http://www. thigviensphkt.eeisxn


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

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

Hé théng dién va dién tit trén 6t6 hién dai - Hé théng dién déng co

Chit thit hai chi dic di€m c4u tao chli y&u lién quan d€n hinh dang clia dién
cyc trung tam.

Chit tht ba c6 thé c6 hoic khong: Né&u c6 chit R, bén trong bougie c6 dit
dién tré chdng nhiéu.

Chit thit tv rdt quan trong vi cho ta biét chi s& nhiét clia bougie. P6i vdi
bougie NGK, Chi s6 nay thay d6i tir 2 (néng nha't) d&€n 12 (lanh nhit). Xe dua
thudng st dung bougie c¢6 chi s6 nhiét tr 9 tr§ 1én.

Chir thit nim 12 ky hiéu ctia chi€u dai phin ren:

Ky hiéu Chiéu dai phdn ren
Khong ¢6 chit 12.0mm d6i v6i dudng kinh ren 18mm
9.5mm doi v6i dudng kinh ren 14mm
L 11.2mm
H 12.7mm
E 19.0mm
A-F : 10.9mm
F (loai ren con) B-F: 11.2mm
BM-F: 7.8mm
BE-F: 17.5mm

Chir thit sdu chi dic diém ché tao: S-loai thudng; A hoic C- loai dic biét; G,
GP hoic GV- dung cho xe dua cé dién cuc 1am bing kim loai hi€m; P- c6 dién

cuc Platin.
Chir thit bay ky hiéu khe hG bougie:
S6 Khe hé
9 0.9mm
11 1.1mm
13 1.3mm
15 1.5mm

Siét bougie

Thong thudng, n&€u chon ding loai, mit ren dau cla bougie khi si€t xong
phdi tring véi mit ndp mdy. N&u chiéu dai phan ren qui ngin hoic qud dai
mudi than s& bam vao gbc tao ra gilta bougie va ndp mdy (Xem hinh, miii tén
chi chd mudi than bdm). N&u chiéu dai phin ren 16n qua, dinh piston c6 thé
cham vao di€n cuc bougie.

PUNG
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Tri s Iyc si€t

Trudce khi si€t bing dung cu nén vin tay cho dén khi thdy citng. Mot sd xe
c6 bougie dit siu, ta phdi dung diu ndi d€ dit bougie vio. Néu th3 rdi s& 1am
chdp dau dién cuc. Tri s8 luc si€t cling 1a diém dang lvu y. N€u si€t qué 1dng,
bougie s& bi néng (din d€n chdy sém) do nhiét thodt it. Si€t qua chit s& lam
héng ren cd clia bougie 1An nip mdy. Vi vay, can tuin theo bang tri s& luc siét

dudi day.

Loai bougie Duiong kinh ren Ndp mdy gang Ndp mdy nhom
18mm 35+45N.m 35+40N.m
14mm 25+35N.m 25+30N.m

Loai thuong (co 12mm 15+25N.m 15+20N.m
vong dém) 10mm 10=15N.m 10=12N.m
8mm 8+10N.m 8+10N.m

Loai con (khong 18mm 20+30N.m 20+30N.m
vong dém) 14mm 15+25N.m 10+-20N.m

Sau khi si€t diing tri s& theo bang trén, doi vdi bougie loai thudng, nén quay
can si€t thém mot géc 180° néu bougie mdi st dung 1an ddu va 45° néu bougie
st dung lai. Trong trudng hgp bougie con, gbc quay thém 1a 22.5°.

5.4.2 Nguyén Iy lam viéc cta hé théng danh lia

Cam 1 clia bd chia dién quay nhd truyén dong tir truc cam cda dong cd va
lam nhiém vu md ti€p diém KK, cling c6 nghia 13 ngit dong dién so cip cia
bi€n d4p ddnh ltra 3. Khi d6 tir trudng do dong dién sd cAp gdy nén s& mat di dot
ngdt, Iam cdm ng ra stic dién dong cao th€ trong cudn thit cAp W,. Dién thé nay
s& qua con quay chia dién 4 va diy cao d4p dén cdc bougie danh Ita 5 theo thit ty
thi n6 clia ddng cd. Khi dién thé thi cip dat gid tri di d€ danh Ira thi giita hai
dién cuc cda bougie ddnh ltra s& xuat hién tia 1tra dién cao th€ dé€ ddt chay hdn
hdp né trong xylanh.

W,
VU

Wi
Kya

Ry

2
&4
1@ ALKdién
C = = +
T Tttt
T

. Accu

I

Hinh 5-16: So do nguyén ly hé théng ddnh lita thuong
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Ciing vao lic ti€p diém KK’ chém md, trén cudn day s cap W, sinh ra mot
stic dién dong tv cdm. Sttc dién dong nay dudc nap vao tu C; nén s& dap tit tia
Itta trén vit. Khi vit @ md han, tu dién s& x4 qua cudn diy so cAp clia bobine.
Dong phéng clia tu ngudce chiéu véi dong tu cdm khién tir thong bi triét tiéu dot
ngodt. Nhu vay, tu C; con déng vai trd gia ting tdc dd bi€n thién clia tir thong tirc
nang cao hiéu dién th& trén cudn thir cap.

H¢ théong ddnh lita bdan dén

Khéc véi hé thong ddnh 1ta c6 vit, cAu tao cia hé thong ddnh ltra ban din
loai dung cdm bi€n dién tir dudc trinh bay trén hinh 5.17. Trong sd do nay, mot
cdm bi€n dién tir loai nam chadm ding yén (pick-up coil) dudc 1dp trong bd chia
dién. Cdm bi€n nay s& diéu khién trang thdi dong md clia transistor cong suat
qua mach khuy&ch dai trong IC ddnh Itra (igniter).

Service Connectar

"—'_:3 A

lgnition Switch 4 T

AN, O//\ 1G. .
I_ — -

lgnition
Coail

Cup and Rotor

Fusible Link
AN, 30A
=

Battary

Firing Order

1-3-4-2 1 {Pink)

L’lci‘.-up . ':Whit_e;

Cail === ‘j
@Jsigna'- Rotor lgniter |

e
|I]—-'

Hinh 5-17: So dé nguyén Iy hé thong danh lita bdan dén
5.4.3 Cac bién phap nang cao dac tinh danh lia
5.4.3.1 Bién phap sit dung dién tré phu Ry

Dién trd phu c6 hé sd nhiét dién trd duong dugc mic ndi ti€p vao mach so
cip. P&i véi loai hé thong ddnh Ita khong c6 bd diéu khién dién t thi viec mic
thém dién trd phu s& cdi thién dugc mot phan dic tinh ddnh ltra & tdc do cao
(hinh 5-18). Khi dong co lam viéc & tdc do thip, thdi gian tich liy ning lugng
trong mach sd cap dai, I, 16n, lam nhiét do tda trén Ry cao, dién trd R, ting lam
tdng tong tr§ Ry trén mach so cdp. K&t qua 1a dong 1,, gidm. Piéu nay han ché
dugc mot phan ning lugng lang phi vo ich do thdi gian tich lfiy ning lugng trén

cudn so cAp qua dai. Khi dong cd lam viéc & toc do cao, vi thdi gian tich liy
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ning lugng ngin nén /,, gidm lam nhiét do tda ra trén R, gidm, dién trd Ry gidm

va dong I,, dudc ting 1én. K&t qué 1a U,, ting.

A U2m
(KV) 1

1. C6 dién tré phu Ry.
2. Khéng cé dién tro phu Ry
Hinh 5-18: Ddc tuyén ddanh lita

. -1
n(mu; )

Momax  Nimax

5.4.3.2 Chon théng sé cta bobine

Nhu ta d3 biét, hiéu dién thé thit cAp Us,, phu thudc vao sd vong quay clia
dong cd. Gi4 tri cia U,, phan I6n phu thudc vao gid tri dong dién sd c4p khi
transistor cong sudt ngdt (I,,). Su phu thude cla I,, va U,, vao sO vong quay
dong co dugce bi€u dién nhu trén dd thi hinh 5-19.

bé dim bdo dong I, 16n khi g, 4
dong cd chay & toc do cao, ta phdi  (KV)
ting toc do ting trudng cia dong sd

’

cap.

I, = (1-2e7/%)
RZ

- - . -]
Tir cong thic trén ta thdy tdc do n (min”)
ting trudng clia dong sd cidp phu >
thudc vao hing sd dién tr 1, cia Hinh 5-19: Sw phu thujc ciia U,, vao
mach: s6'vong quay dong co

T, =
RZ

Ty s6 nay cang nhd thi dong dién sd cAp ting trudng canh nhanh, vi vy néu
Rsc6 dinh, ngudi ta c¢6 ging gidm L,;. Ngugc lai néu L; c6 dinh thi nén chon Ry
16n. Tuy nhién, néu gidm L; qua nhi€u s& 1am gidm ning lugng tir trudng tich
liiy trong mach so c4p:

L.1;

W, = 12ng
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5.4.3.3. Bién phap st dung tu dién

—

SW R¢ L dé’n b6
! ‘ chia dién
--— R,
, 1
! Accu T €
1

oo e o -y

1 1
1 1
1 1
1 —t—
Teniter ! ~| T —_ dll
1 1
1

Hinh 5-20: So dé mach dién hé thong ddnh lita cé sit dung tu dién dé cdi
thién ddc tuyén ddanh lita

Mot tu C dudc gin song song vSi cudn so ciAp clia bobine nhu hinh vé (hinh 5-
19). Khi transitor T dan s& c6 dong i; tif (+) accu — Ry — L; — T — mass. Khi
transistor 7 ngdt, dong I; s&€ ti€p tuc nap cho tu C. Khi transistor dan trd lai, dong
dién qua cudn so cAp L; s& dugc hd tro thém do sy phéng ciia tu C. PJ thi hinh
5-20 cho ta thdy dong ir s& khong bi ngdt dot ngdt nhu khi khong c6 tu C ma né
sé ting hodc gidm i tif do c6 suw phong nap clia tu C. Pi€u nay con cé tdc dung
tot 12 gidm dugc xung dién 4p & mdy phdt va nhiéu séng dién tir khi transistor
cong suit dong mé trong qud trinh 1am viéc cla hé thdng ddnh Ita.

A

If  Khongcé tu C
Cotu C

/

t

[
»

Hinh 5-21: Dong dién qua Ry khi c6 va khong co tu C.

Gia tri cia tu C dudgc chon trong giGi han sau:

2 2
—1/b——d+E<C< b——d+E
4 2 4 2

Trong do:
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Dong so cap i, tudn theo quy luat sau:

: U U ot - U, ..
i, = + .” sin(Bt — )+ —<e" sin Bt
R, +R, R,.CL By B

Trong do:

a=-05 £+L
L R,.C

R
CL, | L R,C
2
y=d+f

@ = arccos(co/p)

U,.: Hiéu dién th€ trén tu vao thdi di€m transistor 7 dan.

at,

R,

tm/R,C f Pre .
e = + sin(pt, +¢E,—@)
U - R +R, Rf.C.Ll.,B.;/ U
tc oty
"2 sin( i, +£ )

R, C.L, By

Trong do6:

p1 = \/(L1a+R1 +R, )+ 11

Py = \/(L1a+R1)2 + B

La+R +R,
& =arccos ———
o
Loa+R
§, =arccos—
P,

Do thi hinh 5-22 bi€u dién dic tuy&n cda hiéu dién thé thit cdp Us, va su
ting trudng cla dong dién sd c4p i; khi c6 tu C va khdng c6 tu C.
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A U2m A iI
(KV) (A)

\
’ 7

UZm

-
n (mm#)

v

Hinh 5-22: Su ting trudng cua dong dién so cdp i; va hiéu dién thé thit cdp U,,
khi co6 va khong cé tu dién C

5.4.4 Ly thuyét va phuong phap tinh toan thay thé cac
chi ti€t trong hé thong danh lia

5.4.4.1 Ly thuyét

Phuong phdp cin biing ning lugng dé€ xdc dinh hiéu dién thé thi cAp cuc dai
U,, trong hé thong ddnh Iita tuy don gidn nhung khong cho phép thi€t 1ap su phu
thudc ctia hiéu dién thé thit cAp vao thdi gian u,(t) va ¢ tdc dd bi€n thién cia
hiéu dién thé thit cAp dus/dt. Hién nay, khi yéu ciu ddi vdi hé thdng ddnh 1ta
ngay cang git gao thi viéc chon lya cdc chi ti€t ciia hé thdng danh 1¥a dé thay
th€ nhA't thi€t phdi dudc tinh todn ddng thdi theo cdc gid tri: hiéu dién th& thi
cap cuc dai U,,, ning lugng du trif trong tf trudng Wy, va tdc do bién thién clia
hiéu dién th€ thit cap du,/dt.

D€ xdc dinh u,(1), ta xem hé thong danh Iira hoat ddong & ch& do khong tai,
titc xét trudng hgp day cao dp dudc tich khdi bougie va chuyén dién dung ky
sinh ctia mach thit cAp C, sang mach sd cap thong qua dién dung tudng duong.

C.=C; + bibCZ
Trong do:
C,: Pién dung cilia tu dién mic song song v4i transistor cong suit.
K- hé s bi&n 4p clia bobinee.
Khi d6, sd db thay thé tinh todn hé thong danh I¥a tai thdi di€m transistor
cong suit dong sé c6 dang dudc trinh bay nhu hinh 5-23.

Hinh 5-23: So dé thay thé hé thong ddnh lita & thoi diém
transistor cong sudt dong
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D&i v6i so dd trén c6 thé viét phuong trinh vi phan:

: di 1.
Rsij+L,— + —|1dt =0 5-10
pL)/ ]dt CII ( )

e 0
Trong d6: Ry = R, + Ry
R;: Dién trd cudn sd cAp clia bobine.
Ry DBién trd phu.
Chuyén phuong trinh trén qua dang todn tif ta c6:

, I
Rs1i(p) + Lipli(p) — L;i;(0) + # =0 (5-11)
Luu ¥ ring i;(0) = I,, — Cudng do dong di€n qua cudn sd cdp clia bobine tai
thdi diém transistor cong sui't déng.
Tuw (5-11) ta co:

L1

I — 1" ng
p) L +R; +1/pC,

Hiéu dién th€ xuit hién trén cudn so ciAp gan bing vdi hiéu dién thé trén
tu tuong duong.

Uilp) = —I‘(P) zlﬁx !
pC, C, p’+R,p/L,+1/C.L,

€ €

Nghiém ctia phuong trinh dic trung 1a cap nghiém ao.

>p2=atpf

Trong do6:
a=-0, 5&
Ll
g |1 R
LC, 4L’
Chuyén sang ham gdc ta thu dudc bi€u thitc hiéu dién th€ trén cudn sd
cap:
417 .
Ut) =1,.e” sin Bt 5-12
1) = In \/Ce(4Ll R )P 12
Hiéu dién thé€ trén mach thit cap:
417 .
U,(t) = Kppl,.e™ . sin Bt 5-13
2() bbing \/Ce(4L1—R22Ce) B ( )

Nhu vay hiéu dién thé trén cudn thit cAp c6 dang tit din va dat gia tri cuc dai
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Us,, khi fBt, = w2 hay t,, = 0, 57/3

Thay thé gid tri t,, vao (5 - 13) va tinh d&én cdc m4t m4t ta dudc:

412
Us, = KyI,,e" . x
2 boing \/Ce(4L1 ~R%C,) g

Trong d6 77: Hé s6 tinh dén m4t mat trong qué trinh ting hiéu dién thé thi
cap:
D/(’ s X a2 8 RN 2

eyrang e~ 1do a<< f;va4L; >> R 5C,

Ta c6 thé viét:

12
Uy = Koplo 1, |—— 5-14
? ohlng 1 C, +Kuw’C, (5-14)

Hay

oW
Usy = Kpp1, | ——— v 5-15
? ol C, +Ku'C, (5-15)

Trong d6 nang lugng du trit W,, = 0, 5L1[2ng.

Nhu vay, bi€u thitc x4dc dinh U,,, thu dugc tir phuong phdp mdi gidng nhu két
qua ctia phuong phdp cin bing ning lugng.

Tan s& dao dong ctia hiéu dién thé thi cap:

R 2
f IB 1 1 z

Tor 2r\LC, 4L

2
Vi ! >> Ry
L.C. 4L,
1
Nén £ (5-16)
24/, (c, + k,,°C,)

To6c dd bién thién clia hiéu dién thé thir cap:
5 = du , N AU,

5-17
dt At (>-17)
Chon AU, = Uy, Hiéu dién th& can thi€t d€ tao ra tia 1fa trén bougie (hinh 5-
23).

dl
K,: Hé s6 du trit ciia hiéu dién thé€ thit cAp trén hé thong ddnh Iira.

PE& ddm bdo cho hé thong ddnh Itra 1am viéc 6n dinh & moi ché& d6 clia dong
cd,tachon K, >1,5+1,8.
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U
2 A

2m

v

t
> \/

Hinh 5-24: Su bién thién ciia hiéu dién thé thit cdp
Tu hinh 5-23 ta c6:
Uznsin(pAt) = Uy

= At = éarcsin (1/K4)

At = |LI(C, +K’*wC, )acrsin(1/K ) (5-18)
1 1 2 dt

Tu (5-17) va (5-18) ta thu dugc:

L
Kbb[ng —]2
g C,+KwC,
K, \/Ll (C, + K’ C,).arcsin(1/K )
Hay
2
Ky, I;th xn
S = AEN— . (5-19)
K, L.(C, +K"wC,).arcsin( 1/K )
bit
2w,
L
= = x 1 (5-20)
S.K ,.acr sin( 1/ K ,)
Ta c6 bi€u thitc d€ tinh gid tri C;:
C; = KA — K3 C; (5-21)

Thé gid trindy vao (5 -15) va gidi, ta tim dudc biéu thifc d€ tinh todn hé s&
bi€n dp clia bobine:

2
Kbb _ AU 2m2 (5_22)
2w, .1
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5.4.4.2 Tinh toan thay thé cdc chi tiét cia hé théng
ddanh lia
Dé tinh todn thay thé cdc chi ti€t cia hé thong ddnh Itta, cho trudc cdc thong
s06 can thi€t cda hé thong d4nh lira mSi & ché do khdi dong: hiéu dién thé€ accu
U hi€u dién thé thit cdp cuc dai Uy, nidng ludng tich lliy trong tif trudng
cudn sd cap clia bobine W, tdc dd bién thién cla hiéu dién thé thit cAp du/dt va
dién dung ky sinh trén mach thit c4p C..
Dua vao cdc cong thic (5 -14) & (5 -21) trong phan 1y thuyét, ta cé thé tinh
todn cdc thong s6 chinh clia cdc chi ti€t clia hé thong ddnh I¥a méi thay thé véi
diéu kién ddm bdo cdc yéu cau dit ra nhu trén.

Dién tr§ cudn sd cip clia bobine:

R, = M (5-23)

ng
Trong d6 AU, = (1,5 = 2) V: B0 sut 4p trén transistor cong sudt § trang thai
bdo hoa.
Do ty cdm clia cudn sd cAp dude tinh bdi cong thitc:

QW

L, = T

Cudng d6 dong dién I,, 1a gid tri thay ddi d€ chon lya. Vi vdy ta nén tinh
nhiéu phuong 4n khdc nhau, gid tri tinh todn dua vao bdng 1. Cdc tinh todn dugc
thuc hién theo so liéu cho trudc nhu sau: Usppy = 24 kV; Uy = 6V; Wy = 80 mJ;
duy/dt = 360 V/us; Ky = 1,5; C,= 10"°F: n=0,8.

Khi Iva chon cdc phuong 4n, cin chd y ring viéc sit dung transistor cao ap
cong suat I6n & ngd ra cia hé thong danh lira bi gidi han bdi cudng dd dong dién
cuc gop cuc dai Icyg, va hiéu dién the Ucgypa: 8 mitc 400 d€n 600V. Vi vay khong
thé diing bobine v6i Ky, < Usyuq d€ thay thé.

Bédng 1:
I 5 6 7 8
R, 02 0,90 | 0,75 | 0,64 | 0,56
L,mH | 6,40 | 4,40 | 3,26 | 2,50
Ky, 58 70 82 94
C,uF | 0,25 ] 0,37 | 0,49 | 0,64
R; Q2 1,50 | 1,25 | 1,10 | 0,94
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Khi Iya chon phuong dn nén luu y: n€u ting cudng do dong ngit I,, s& 1am
gidm hing s6 thdi gian clia mach so cap:
L 2,

ne R_l ) (Uakd - AU; )-1

ng

Gid tri dién tré phu R, c6 thé xdc dinh § t6c dd cam chirng clia dong cd (ch&
d6 khong tai).

Trong do:
U,: hiéu dién th& accu khi dong co hoat dong & tdc d6 cAm chirng.
U,=13, 5V
Transistor cong suit cda mach diéu khién danh Itta phai c6 gid tri sau:
UCEmax = (1; 2 +]: 5)U2mkd/Kbb
UCmax = (]: 2 +]’ 5)Ing
Mach diéu khién danh lira igniter nén chon loai c¢6 cd cAu hiéu chinh thoi
gian tich lily ning ludng #;. N&u st dung bobine khong c¢6 dién trd phu, mach
diéu khién phai c6é di 4 kénh:
1. Kénh diéu khién thdi diém ddnh Iira.
2. Kénh hiéu chinh thai gian tich liiy ning lugng ¢;.
3. Kénh han ch& dong qua cudn so cip ciia bobine.
4. Kénh ngit mach ddnh Ira khi cong tic mdy & vi tri ON ma dong co
khong hoat dong.
Néu st dung bobine cé gin dién trd phu thi mach diéu khién chi cian kénh
1 va 2.

5.5 Hé thong danh lia ban dan
5.5.1 Phan loai
Hién nay, trén hau hét cdc loai 6t6 déu sir dung hé thong ddnh ltta ban
din viloai nay c6 uu thé 1a tao dudc tia lira manh & dién cuc bougie, ddp tng tot
& cdc ch€ @6 1am viéc clia dong cd, tudi tho cao .. Qua qud trinh phdt trién hé
thong ddnh ltra dién tir dugc ché tao, cdi ti€n v4i nhi€u loai khdc nhau, song cé
thé chia thanh hai loai chinh sau:

H¢ théong ddnh lita ban dén diéu khién truc tiép:
Trong hé thdng nay, cdc linh kién dién tir dugc t6 hgp thanh mdt mach
dudc goi 1a Igniter, bd phan ndy c¢6 nhiém vu déng ngit mach so cAp nhd céc tin
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hiéu ddnh Ira (tin hiéu dién 4p) dua vao. Hé thong ddnh Iira ban din loai nay
con c6 thé chia 1am hai loai:

- Hé thdng ddnh Itra ban din c6 vit diéu khién: Vit diéu khién cé cidu
tao gidng nhu trong hé thong ddnh lira thudng nhung chi lam nhiém vu
diéu khién déng md transistor.

- Hé thong danh Ira bdn din khdng c6 vit: transistor cong suit dugc
diéu khién bing mdt cdm bi€n ddnh lia.

H¢ thong ddnh liia diéu khién bdng ky thudt so:

Hé thong danh Ira diéu khi€n bing ky thuit s& con dudc goi 12 hé thdng
ddnh 1ta theo chudng trinh. Dya vao cédc tin hiéu nhu: t6c do dong co, vi tri cot
mdy, vi tri budm ga, nhiét do dong co, ... ma hé thdng vi xit Iy (ECU — Electronic
Control Unit) s& diéu khién dé Igniter tao ra tia 1tta & mach thit cAp vao diing
thdi di€m ddnh 1ta. Hé thdng danh Iira diéu khi€n bing k§ thuit s6 dugc trinh
bay & chuong sau.

5.5.2 Hé thong danh lia ban dan cé vit diéu khién

Hé thong ddnh Ita ban din c6 vit diéu khién hién nay rat it dudc sdn xuit.
Tuy nhién, & Viét Nam vin con nhiéu loai xe cii trudc kia c¢6 trang bi hé thdng
nay.

Hinh 5-24 trinh bay mdt s6 d0 don gidn clia hé thdng ddnh 1tra ban din c6
vit diéu khién.

Pén bo
chia dién

Hinh 5-25: So do hé thong ddinh lita ban dén cé vit diéu khién

Cudn sd cAp W, clia bobine dugc mic ndi ti€p vdi transistor T, con ti€p diém
K dugc ndi véi cuc gde clia transistor 7. Do c6 transistor 7 nén diéu kién lam
viéc cia ti€p di€m duoc cdi thién ra't rd bdi vi dong qua ti€p diém chi 1a dong
diéu khién cho transitor nén thudng khong 16n hon IA.
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Nguyén Iy lam viéc ciia so do nhu sau:

Khi cong tit mdy IGSW d6ng thi cuc E cua transistor T dugc cAp dién dudng.
Con dién 4ap G cuc C va cyc B cla transistor ¢c6 gia tri Am. Khi cam khong doi,
ti€p diém K déng, s& xuat hién dong dién qua cuc gdc cia transistor theo mach
sau: (+) accu > SW =Ry > W, > cuc E = cuc B > R, » K —=(-) accu. R, 1a
dién tr§ phan cyc dugc tinh todn sao cho dong I, vira dd dé€ transistor din bdo
hda. Khi transistor din ddong qua cudn so cap di theo mach: (+) accu — SW— R,
— W, = cuic E — cuc C — mass (Am accu). Dong sd cap clia bobine c6 thé dugc
tinh bing t(A;ng dong dién I, + I, cta transistor 7. Dong dién nay tao nén mot
ning lugng tich lily trong tif trudng trén cudn s cAp cia bobine va khi ti€p diém
K md, dong I, = 0, transistor T khéa lai, dong sd cap I, qua W, ciing bi triét tiéu
thi ning lugng nay dugc chuyén héa thanh ning lugng dé danh I¥a, va mot phan
thanh stc dién dong ty cam trong cudn W, clia bobine.

Sttc dién ddong ty cdm trong cudn W, & hé thong ddanh Ita thudng cé gid tri
khodng 200 =+ 400V hoic hon nita. Do vay, khong thé dung cdc bobine clia hé
thong ddnh 1a thudng cho mot sd sd dd ddnh Itra ban din vi transistor sé khong
chiu nSi dién dp cao nhu vay dit vao cic cuc E — C clia transistor khi né & trang
thdi khéa. Trong cdc hé thdng ddnh lita bidn din ngudi ta thudng sit dung cdc
bobinee ¢6 hé s6 bién 4p 16n va c6 do tu cdm L; nhd hon loai thudng hodc ngudi
ta ¢6 thé mic thém cac mach bdo vé cho transistor.

Thuc t&, so dd ctia hé thdng ddnh 1¥a ban din c6 ti€p diém phitc tap hon. P&
stt dung transistor loai NPN, ngudi ta c6 thé dung hai transistor nhu trong sd do
hinh 5-26 ctia hing Motorola, hoic phitc tap hon nhu sd dd hinh 5-26 trang bi
trén cac xe Zin 130, Vonga — M24.

So dd hinh 5-26 ¢6 nguyén Iy lam viéc tuong tu sd d6 hinh 5-25.

Ry Pén bo

---------------- chia dién
& v
SW

Hinh 5-26: So dé hé théng ddanh lita ciia hang Motorola.
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! Pé&n bod
SW R Rp 1 C>107 ;
o TR T chia dién
[ F— | K I____:tl
FP===s===-- o o — T 7
—o | 1 I
B W, 1
Relay de i D, N/ —IQZZI:C1 :}.Vl§| ’ |
I |
1 | [ I -
‘D, 7N | R ' \
1
S P - : Bil
. :
1
—_ K we|9w,| R E
| 1 1
| 1 IK
— C BRT
. q
. /M
Igniter

Hinh 5-27: So do hé thong ddanh lita TK 102

So dd hinh 5-27 bao gdm mot hop dién tréd C3107, Igniter TK 102, bobine
B 114 v bd chia dién.

Nguyén ly lam vi¢c nhu sau:

Bit cong tic mdy IGSW, dién dugc cung cAp d€n igniter qua Ry va Rp. N&€u
vit hé, transistor 7 & trang thai khéa, trong cudn sd cAp khong c6 dong dién. Khi
vit K d6ng lai, xuat hién ba dong dién di theo cdc nhdnh sau:

- Dong Iy: .. (+)<w]?w3 —>wy; > K —> mass.
R;

- Dongly: .. (+)>w; »cuc E - cucB »>w,; - K — mass.
- Dongl.: ..(+)>w; - cuc E — cuc C — mass.
Dong s cap I; ¢6 thé tinh: I, = I, + I, + ..

Su ting dong qua W, lam cdm @ng trén cuén va W3 mot stc dién dong cé
chiéu nhu hinh v&, c¢6 tic dung hdi ti€p dudng 1am cho T; chuyén nhanh sang
trang thdi dan bdo hoa. Dong qua W; ting, thuc hién qud trinh tich 1y ning
lugng trén bobine.

DPén thdi di€ém d4nh 1¢a, vit K mS ra, dong qua W, cla bi€n 4p xung bi ngit
dot ngodt 1am cdm ng trén cudn W; mot sitc dién dong c6 chiéu trén hinh vé 1am
phin cuc ngugc mdi ndi BE cila transistor T 1am cho né chuyén sang trang thdi
khéa nhanh chéng. Dong qua 7T bi ngidt dot ngdt lam cdm ng trén cudn day W,
mdt dién th€ cao gdi dén bd chia dién. Pong thdi, ldc nay trén W, cling xuat
hién mot strc dién ddng ty cdm. Stc dién dong nay dudc dap tit bdi mach R;- C..
Trong trudng hgp diy cao ap bi treo, stic dién dong trén cudn sd cAp vudt qud
80V, Zener D, s& mS khép kin qua n6 theo chi¢u ngudc nén sitc dién dong nay
khong gay tac hai cho transistor 7.
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Tu C; c6 tic dung bdo vé& cho mach khi dién 4p ngudn c6 su ting dot ngdt. R,
la dién trd phan cyc va bao vé cho transistor 7.

So véi hé thong danh Ia thudng, hé thong danh Ita ban din c6 ti€p diém
c6 nhiéu vu di€m, dic biét 13 ddm bdo dudc tia I¥a dién cé ning lugng 16n & toc
dd cao. Tuy nhién do dong qua vit qui nhd khong thé x3y ra qué trinh ty 1am
sach nén phai thudng xuyén chiii vit bing xing.

5.5.3 Cam bién danh lua

Trong hé thdng d4nh Itta ban din khong vit diéu khi€n, cdm bi€n ddnh lira sé
thay th& vit diéu khién va 1am nhiém vu tao ra hoic 1am mat tin hiéu dién ap
hoidc tin hiéu dong dién vio ding thdi di€m ddnh lta dé gdi vé Igniter diéu
khi€n cdc transistor cong suit déng hoic md. Thong thudng, trong hé thong danh
Itta ngudi ta thudng dung cdm bi€n Hall, cAm bi€n dién tlr, cdm bi€n quang, cdm
bi€n tir trd, trong d6, ba loai cdm bi€n diu l1a phd bi€n nhi't. Cdc loai cAm bién
nay ciing c6 thé dudc dung trong cdc hé thong danh Ita theo chuong trinh sé&
dudc trinh bay & phan sau. Ngoai cong dung phat tin hiéu, cdc cdm bi€n ndy con
c6 thé diung d€ xdc dinh s& vong quay dong co, vi tri ¢t mdy, thdi di€m phun
ctia kim phun.

Trong phan nay chiing ta s& 1an lugt nghién citu cdu tao, hoat ddng clia ting
loai cdm bién.

* Cam bién dign tit:
- Loai nam chdm diing yén:

(Dién &p ra xoay chidu}

Q Cubn nh&- = hidu
PR

Khe hd
khong khi

1

am

b}
i to tin hiéu Nam chim
vinth clru

8% PHAN PHAT TIN HIfU
Hinh 5-28: Cdm bién dién tit logi nam chdm diing yén
C4m bié€n dugc dit trong delco bao gdm mdt rotor c6 sd ring cdm bi€n tuong
tng v§i s6 xylanh ddong co, mot cudn diy quan quanh mdt 16i sit tif canh mot

thanh nam chidm vinh citu. Cudn day va 15i sit dugc dit doi dién véi cdc ring
cdm bién rotor va dudc c6 dinh trén vé delco. Khi rotor quay, cdc ring cdm bi€n
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s& 1an ludt ti€n lai gin va lui ra xa cudn day. Khe hd nhd nhit giita ring cdm
bi€n cla rotor va 15i thép tir vao khodng 0,2 +0,5 mm.

Khi rotor & vi tri nhu hinh 5-29a, dién dp trén cudn ddy cdm bi€n biang 0. Khi
ring cdm bién cla rotor ti€n lai gin cuc tir cda 18i thép, khe hd giita rotor va 15i
thép gidm dan va tir truSng manh din 1én. Sy bién thién cda tir thdng xuyén qua
cudn day s€ tao nén mot sic dién dong e (hinh 5-29b).

e= ka)ndg
da

Trong do:
k: Hé s6 phu thudc chdt liéu tf ctia 16i thép va khe hd giita 161 thép
va ring cim bi€n cla rotor .
®: SO vong diy quan trén 161 thép tir.
n: Téc dd quay cua rotor .

dq) A (g *A 9 N A ~ 7z N
d—: D0 bién thién cua tur thong trong 161 thép tur.
(04

Khi ring cAm bi€n ctia rotor d6i dién vdi 16i thép, dd bién thién clia tir trudng
bing 0 va stic dién dong trong cudn cdm bi€n nhanh chéng gidm vé 0 (hinh 5-
29¢).

Khi rotor di xa ra 15i thép, tir thong qua 15i thép gidm dan va sitc dién dong
xuit hién trong cudn diy cdm bi€n c6 chiéu ngudc lai (hinh 5-29d). Hiéu dién
thé sinh ra & hai diu day cudn cdm bi€n phu thudc vio tdc do ctia dong co.

O ch€ dd cAm chirng, hiéu dién th€ rat nhd, chi vao khodng 0,5V. O ¢ do
cao nd c6 thé 1én dén vai chuc Volt.

Bang khény ©

34ng khéng & Cao B
0O 0

Cudn nhan
tin higu

Mam cham

Sir thay ddi & thong Su thay déi tir thng
(16n nhéat) {(bang khdng)

Sy thay d8i tis théng Sy thay di tif thong
(b&ng khéng) (I6n nhét)

vi TR TUONG 01 ROTO V41 CUON NHAN TIN HIEU
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Tée da thap Téc 46 cao

Mat dé tir théng

Strc dién ddng

THAY BOI TU THONG TRONG CUON NHAN
TIN HIEU VA SUC BIEN PONG (EMF)

Hinh 5-29: Nguyén ly lam viéc ciia cam bién dién tit loai nam chdm ditng yén

Hinh 5-29 md td qu4 trinh bi€n thién cla tir thong 16i thép va xung dién 4p &
hai ddu ra clia cudn day cdm bi€n. Chd y riing, xung tin hiéu nay kh nhon.

C4m bién dién tir loai nam chAim ddng yén c6 uvu di€ém la rdt bén, xung tin
hiéu c6 dang nhon nén it Anh hudng d&n sy sai 1éch vé thdi diém ddnh 1a. Tuy
nhién, xung dién 4p ra & ch&é do khdi dong nhd, vi vy & diu vao cla Igniter
phai st dung transistor c6 dd nhay cao va phdi chong nhiéu cho day tin hiéu.

Cam bién dién ti loai nam chdm quay:

in

1. Roto nam chdm ; 2. Léi thép tit; 3. Cudn ddy cdm bién
Hinh 5-30: Cdm bién dié¢n tit logi nam chédn quay cho loai dopng co 8 xylanh
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D6i v6i loai ndy, nam chim dugc gin trén rotor, con cudn diy cdm bi€n dudc
quin quanh mot 161 thép va c6 dinh trén vé delco. Khi nam chim quay, tif trudng
xuyén qua cudn diy bi€n thién tao nén mot stic dién dong sinh ra trong cudn
day. Do tir trudng qua cudn diay ddi ddu nén sic dién dong sinh ra trong cudn
day 16n. O ché& d6 cim chirng, tin hiéu dién dp ra khoang 2V. Xung dién ap c6
dang nhu trén hinh 5-30.

Do tin hiéu dién 4p & ch€ ddo khdi dong 16n nén loai nay it bi nhiéu. Tuy
nhién, xung tin hi¢u dién 4p khong nhon nén khi ting téc d6 dong co, thdi diém
danh Itra sé& s6m hon.

* Cam bién quang:

C4m bi€n quang bao gdm hai loai, khiac nhau chii y&u & phan tif cAm quang:
- Loai st dung mot cap LED — photo transistor.
- Loai st dung mot cap LED — photo diode.

Phan t& phdt quang (LED — Lighting Emision Diode) va phan tif cdm quang
(photo transistor hodc photo diode) dugc dit trong delco cd vi tri tuong tng nhu
trong hinh 5-31. Dia cdm bi€n dugc gin vao truc cla delco va c6 sd rinh tuong
ng v6i s6 xylanh dong cd.

Piém dic biét clia hai loai phin tif cdm quang nay 13 khi c6 dong 4nh sing
chi€u vao, né s€ tré nén din dién va ngugc lai, khi khong c6 dong dnh sdng, né
s& khong din dién. P6 din dién cla ching phu thudc vao cudng dd dong dnh
sang va hiéu dién th€ giita hai ddu clia phian tif cAm quang.

Pia cam bién

Photo_transistor I 1 Photo_diode

Hinh 5-31: Cam bién quang
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Khi dia cdm bi€n quay, dong 4nh sdng phdt ra tir LED s& bi ngit quing lam
phan tif cdm quang din ngit lién tuc, tao ra cdc xung vudng ding lam tin hiéu
diéu khién ddnh 1tra.

1 .
L *
| I R Vce
R, D, [‘]
I R4 VO]]T

W= "% |
o | N
v

wl] (L]

L

mass

Pia cdm bién
Hinh 5-32: So dé nguyén Iy lam viéc ciia cam bién quang

Hinh 5-32 12 s6 d6 mach clia mot loai cdm bi€n quang. Cdm bién bao gom ba
ddu day: mot dau duong (V,.), mot dau tin hiéu (V,,,) va mot dadu mass. Khi dia
cdm bié€n chin 4nh siang tir LED qua photo diode D,, D, khong din, dién 4p tai
ngd vao (+) s& thip hon dién 4p so sinh U; & ngd vao (- )trén Op-Amp A nén
ngd ra clia Op-Amp A khong c6 tin hiéu Iam transistor T ngit, tdc V,,, dang &
miic cao. Khi ¢6 4nh siang chi€u vao D,, D, din, dién 4p & ngd vao (+) s& 16n
hon dién dp so sanh U, va dién d4p ngd ra cia Op-Amp A ¢ mdc cao lam
transistor 7 din, V,,, 14p tic chuyén sang mic thap. Pay chinh la thdi diém danh
Itta. Xung dién dp tai V,,, sé 12 xung vudng gdi d&n Igniter diéu khién transistor
cong sudt. Do tin hiéu ra 12 xung vudng nén thdi di€m danh I¥a ciing khdng bi
4nh hudng khi thay ddi s& vong quay clia truc khuyu dong co.

* Cam bién Hall:
Hiéu ung Hall:

Mot tAim ban din loai P (hodc N) ¢ kich
thu6c nhu hinh vé& dudc dit trong tir trudng déu
B sao cho vecto cudng dd tur trudng vudng goc
v6i bé mit clia tAim bdn din (hinh 5-33). Khi
cho dong dién I, di qua tAim bdn din c6 chiéu
tr trdi sang phai, cdc hat dién t&r dang dich

chuyén véi van t6c v trong tim bdn din s& bi
tdc dung bdi lvc Lawrence F, c6 chiéu huéng
tor dudi 1€n trén.

— -

F, =q.Bv Hinh 5-33: Hi¢u iing Hall
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N&u vectd B vudng géc vbi vectd v ta 6 thé viét:
F, =q.B.v

Trong d6: g 1a dién tich cua hat dién tu.

Nhu vay, duéi tic dung cla luc Lawrence, cic hat dién tif s& bi don 1&n phia
trén clia tAm bdn din khi€n giita hai bé mit A, va A, xuat hién hai 16p dién tich
trai dau. Sy xudt hién hai 16p dién tich trdi ddu ndy tao ra mot dién trudng E
giita hai b& mit A, vd A, ngin cdn qua trinh dich chuyén ciia cdc hat dién ti,
cdc hat dién t& nay s€ chiu tac dung cuia luc Culdng F...

F.=q.E
Khi dat trang thdi cAn biing gifta hai bé mit A; vd A, clia tAm ban din, sé&
xuit hién mot dién th€ 6n dinh Uy, .
Khi cin bing: F, =Fc
=q. E=q.Bv
= E=Bv
U

=" =By
a

= Uy =Bv.a (5-24)
Ta lai c6:
I,=}.8
I, =q.pv.ad
I

=y = qpv—vad (5-25)

Trong do:
j: Vectd mat do dong dién.
p: MAt do cua hat dién ta.
d: Bé day cda tAm bdn dan.

a= 44,
Thé& (5-25) vao (5-24) ta dugc:
B.I
U, =2
a q.p.d

bién th&€ Uy chi vao khodng vai trim mV. Néu dong dién I, dugc giit khong
ddi thi khi thay ddi tir trudng B, dién thé Uy sé thay d6i. Su thay ddi tir trudng
lam thay ddi dién th& Uy tao ra cdc xung dién d4p dudc ng dung trong cdm bié€n
Hall. Hién tugng vira trinh bay trén dugc goi la hiéu ng Hall (1a tén cia ngudi
da khdam pha ra hi€n tugng nay).
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Cam bién Hall:

Do dién d4p Uy rit nhé nén trong thuc t&, dé diéu khié€n ddnh lifa ngudi ta
phdi khuyé&ch dai va xi 1y tin hiéu trudc khi dua d&n Igniter. Hinh 5-34a 12 sd d6
khdi ctia modt cdm bién Hall. Cdm bi€n Hall dugc dit trong delco, gdom mdt roto
bing thép cé cdc cdnh chin va cic cfa s6 cdch déu nhau gin trén truc cda
delco. SO cdnh chin s& tuong ng vdi sd xylanh ctia ddng cd. Khi rotor quay, cdc
cdanh chin sé& 1an lugt xen vao khe hg gitta nam chdm va IC Hall (hinh 5-34b).

T

1. Phan it Hall; 2. On dp ; 3. Op — Amp; 4. B6 xit Iy tin hiéu

Hinh 5-34a: So do cdu tao cam bién Hall

................ A
Mam chim M_\ M, Canh chin
T AT ] il ... Bé nhdn tin )
higu cdm bidn
Béu dby
cdm bin
Trac Deleo

B d8 bd phdn
cdm bign

Vé Deleo

Hinh 5-34b: Cdu tao delco véi cam bién Hall

DPé khdo sdt hoat dong cla cdm bi€n Hall, ta xét hai vi tri 1am viéc cia rotor
ttng vGi khe hd IC Hall (hinh 5-35). Khi cdnh chidn ra khoi khe hé gitra IC Hall
va nam cham, tf trudng sé& xuyén qua khe hd tdc dung 1én IC Hall 1am xuit hién
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dién 4p diéu khién transistor T,, lam cho 7, dAn. K&t qui 1a trén dudng diy tin
hiéu (cuc C), diép 4p sé& gidm xudng chi con 1V (hinh 5-35). Khi cdnh chin di
vao khe h§ giita nam cham va IC Hall (hinh 5-35) tif trudng bi cdnh chdn bing
thép khép kin, khong tdc dong 1én IC Hall, tin hiéu dién 4p tir IC Hall mat lam
transistor 7, ngit. Tin hiéu dién 4p ra lic ndy bing dién dp tir Igniter ndi véi ngd
ra ciia cdm bi€n Hall.

SIGNAL LINE
<
Z ; SUPPLY LINE
& 3
8 s 12V — >
m GROUND

SIGNAL LINE 2V
©

m
g 2 SUPPLY LINE R
= g—
2S 12v — >
0 GROUND
A Us
t\
: ' Dwell angle

Hinh 5-35: Nguyén Iy lam vigc ctia cam bién Hall
Nhu vay, khi 1am viéc cdm bi€n Hall s& tao ra mot xung vudng 1am tin hiéu
ddnh Itta. Bé rong cla cdnh chin x4c dinh géc ngdm dién (Dwell Angle) (hinh 5-
35). Do xung diéu khién 1a xung vudéng nén khong dnh hudng dén thdi diém
danh Itra.
5.5.4 Hé thong danh lira ban dan dung cam bién tir dién
loai nam cham ding yén

Hé thong ddnh 1tra ban din st dung cAm bi&n dién tir dudc st dung phd bién
trén cdc loai xe 6td vi né c6 ciu tao khd don gidn, dé ché tao va it hu hdng.
So dd mach dién loai nay dudc trinh bay trén hinh 5-36:
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Gswo
—1 EI:IRI R3 R4 : : _____ i
I T3 ' Bobine
] o elcl
| [j Tl RS | A==

LU\;I Ieniter

Hinh 5-36: H¢ thong ddnh lita bdn ddn sit dung di¢n tic (HONDA)

Khi cudn diy cdm bién khdng c6 tin hiéu dién 4p hoic dién 4p Am, transistor
T, ngit nén T, ngit, T; din cho dong qua cudn so cAp vé mass.

Khi ring clia rotor cAm bi€n ti€n lai gin cudn diy cdm bi€n, trén cudn day sé&
xud't hién mot stic dién dong xoay chiéu, ni¥a ban ky duong cling v6i dién dp roi
trén dién trd R, s& kich cho transistor T; dan, T, din theo va T; s& ngit. Dong
qua cudn so cAp & bobine bi ngit dot ngdt tao nén mdt stic dién dong cadm ng
1&n cudn tht cAp mdt dién dp cao va dudc dua dén bo chia dién.

5.5.5 Hé thong dianh lia ban din dung cam bién tir dién
loai nam cham quay

— ¢
I_I._l
R
Dl/i =—C,
N
St Cal g
|
R[] e[ R R o
C
1 Ths Ro
- 1 L1
A Dl{|

p— 2 ? ' T Rg

o] @ Bl 1O LT

—H—ﬁ—{) I8 LR AT

‘ Z_ Tl @ 7 > ZS\

4} — D> Rs St

( —| :

C4m bién R
-1 9
dién tur
Hinh 5-37: S0 dé cam bién ddnh lita bin dén logi nam cham quay
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Nguyén Iy hoat dong ciia hé thong ddnh liia:

Transitor T, ¢6 nhiém vu déng ngit dong dién so cAp clia bobine. Cdc
transitor T}, T, T3 c6 nhiém vu khué&ch dai cdc xung clia cda cdm bi€n ddnh lira,
vi bién d6 dién 4p ctia n6 khong di d€ dicu khi€n truc ti€p Ts.

Khi khod dién KB déng va rotor clia cdm bién khong quay thi 7; kho4 vi dién
th€ § hai cuc phat va cyc goc bing nhau (U,, = 0). Khi d6 dién thé & cuc gdc T,
cao hon dién th€ & cuc phat, tic 1a U,, > 0, nén xuit hién dong dién diéu khién:
(+) Accu --> KD --> R --> D5 -->Rs--> diém a --> D; --> cuc goc T, --> Rz --> Ry
--> (-)Accu. Do viy T, m§ lam cho T; m&; dong thdi xuit hién dong dién diéu
khién T, chay qua ti€p gidp phat — gép T kich cho T, mé. Khi T, din, dién trd
clia n6 rat nhd, do d6 hau nhu toan bo dong dién so cip clia bién 4p danh 1ita sé&
qua T, theo mach: (+)Accu --> KB --> cudn so cdp bobine --> Dg --> tiép gidp
phdt — gbp ciia Ty --> (-)Accu. Dong dién so cAp tao nén tir thong trong 15i thép
ctia bobine.

Khi rotor cdm bi€n quay, trong cudn diy clia n6 phdt ra nhitng xung dién
xoay chiéu. Ntra xung dudng sé& tao nén dong dién di¢u khién transitor T, nhu
sau: tit cuén ddy cdm bién -->Dy --> R; --> tiép gidp E-B ciia T; --> (-)Accuva T,
mé. Khi T; mé, di€m a coi nhu dude ndi vdi (-)Accu vi @6 sut 4p trén T, ldc nay
khong ddng ké. Khi d6 cuc B clia T, dudc noi v6i dién thé Am qua D; nén T,
khod, dong thdi T3, T, cling khod theo nén dong dién so cAp clia bobine bi triét
ti€éu nhanh chéng, dan t6i sy bién thién tir thong va sinh ra sitc dién dong 16n
(d€n 30 kV) trong cudn day thit cAp cua bobine. Xung dién cao 4p nay tao nén tia
Itta dién & bougie dé dot chdy hdn hop né trong xilanh dong co.

5.5.6 Hé thong danh lira ban dan si dung cam bién ban
dan (cam bién Hall)

Igniter clia hé thdng bao gdbm 6 diu diy, mot dau ndi mass, ba diu ndi vdi
cdm bi€n Hall, mot dau ndi duong sau cong tic chinh (IGSW) va mot diu noi
v6i Am bobine.

So dd mach dién va dd thi bi€u dién sy tuong quan giita tin hiéu xung dién 4p
ctia cdm bi€n Hall va su ting trudng clia dong sd cAp qua bobine dugc trinh bay

trén hinh 5-38.
Vi
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Hinh 5-38: H¢ théng ddanh liia bdn ddn sit dung cam bién Hall (BOSCH)
Nguyén ly lam viéc ciia hé thong:

Khi bat cong tic mdy, dong dién sau cong tic IGSW dudc tich 1am hai
nhanh, mdt nhdnh qua dién trd phu R, qua cudn sd cdp va chd & cuc C cia
transistor 73, mdt nhdnh s& qua diode D; qua R; va vao cdm bi€n Hall. Nh3 R;,
D, dién 4p cung cip cho cAm bi€n Hall ludn &n dinh. Tu dién C; c6 tic dung loc
nhiéu cho dién 4p dau vao ddm b o cho Igniter Iam viéc chinh xdc. Diode D; c6
nhiém vu bdo vé IC Hall trong trudSng hdgp mic 10n cuc accu con diode D; c6
nhiém vu 6n 4p khi hiéu dién th€ ngudn cung cip qud 16n nhu trudng hop tiét
ch€ ctia mdy phat bi hu.

Khi diu diy tin hiéu cda cdm bi€n Hall c6 dién 4p & miic cao, tic lic cdnh
chin bing thép xen giita khe hé trong cdm bién Hall, 1am 7; din. Khi T, din, T
va T; din theo. Lic ndy dong so cip i; qua W;, qua T; vé mass ting din. Khi tin
hiéu dién tir cdm bi€n Hall & mic thap, tifc 1a lic cdnh chin bing thép ra khdi
khe hd trong cim bi€n Hall, transistor 7; ngit 1am 7T, T; ngit theo. Dong so cip
i; bi ngit dot ngdt tao nén mot sic dién dong cdm ¢ng 1&n cudn thit cap W, mot
dién dp cao tao tia Ira dién G bougie.

Tu dién C, c6 tic dung Iam gidm sitc dién dong tw cdm trén cudn s cip W,
dit vao mach khi 75, T; ngit. Trong trudng hgp stc dién dong tw cdm qud 16n do
rit diy cao dp ra qud xa ching han, Rs, Rs, D, sé khién transistor 75, T; m§ trd
lai d€ gidm xung dién dp qud 16n c6 thé gy hu hdng cho transistor. Diode Zener
D5 c6 tac dung bao vé transistor 7; khdi bi qua dp vi dién dp tu cdm trén cudn so
c4Pp cua bobine.
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5.5.7 Hé thong danh lita ban dan s& dung cam bié€n quang

dién
IG/SW Ry
— e 1
| R6 1| D&n bo
i | RI NS — N —— ithia dién
g I:I Cl1 D3| C2| i —
I 1 |
1 1 T !
1 1 !
I 1 I
i HE:
i Dl | R7[H |
1 I
: TS5 |
: T4 Rrg N i
: i
! :
A T i
- Delco Igniter

Hinh 5-39: St dung hé thong ddnh lita cdm bién quang (MOTOROLA)

Hinh 5-39 trinh bay mdt sd d6 hé théng ddnh I¥a ban din dugc diéu khién
bing cdm bi€n quang clia hing Motorola. Cdm bién quang dugc dit trong delco
phét tin hi¢u ddnh Itta gdi vé igniter d€ dié¢u khién ddnh Iira.

Khi dia cdm bi€n ngin dong 4nh sdng tit LED D; sang photo transistor T; sé&
ngit. Khi T, ngit, cdc transistor T, T3, T, ngit, Ts din, cho dong qua cudn sd cap
vé mass. Khi dia cAm bi€n cho dong 4nh sdng di qua, T, ddn nén 7>, T3 T, din,
Ts ngit. DOng so cAp bi ngit s€ tao mot sitc dién dong cdm ng 1én cudn thit cAp
mot dién dp cao va dugc dua dén b chia dién.

5.5.8 Hiéu chinh géc ngam dién trong hé théng danh lia

Nhu di bié€t, thdi gian tich liiy ning ludng t; trén cudn so cAp phu thudc vao
vong quay 7 clia xylanh va s6 xylanh Z.

L 210
3 nZ

D6i v6i mdt dong co batky, sd xylanh Z 1a ¢6 dinh. Vi vay, thdi gian tich liiy
ning lugng ; chi y&u phu thudc vdo s6 vong quay clia dong co. Dua vao db thi
hinh 5-40 va hinh 5-41 ta nhin thdy: § s0 vong quay n thdp, thdi gian tich liy
ning lugng t; rat dai. Cling tir do thi hinh 5-41 thi khi dong cd chay & s6 vong
quay thap, thdi gian t; kéo dai sé& giy lang phi mot ning lugng khd 16n (phan
gach chéo trén dd thi) va 1am néng bobine. Ngugc lai, & toc dd n cao t; qua nhd,
khong da thdi gian d€ dong cudn so cap kip dat gid tri U/Rs c6 nghia 13 ning
lugng ddnh Itta va hiéu dién th€ thi cap s& gidm.
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At

| 3

Hinh 5-40: Thoi gian ngdm dién phu Hinh 5-41: Thoi gian tdng truong
thujc s vong quay dopng co dong so cdp & toc dp thap

Y

4000 N (min)

Pé ti€t kiém ning lugng va trdnh gy néng bobine khi dong co 1am viéc § s&
vong quay thap trong mot thdi gian dai, ngudi ta thi€t k&€ mdot igniter véi mach
hiéu chinh thdi gian tich liiy ning luong sao cho dic tinh cia n6 ¢6 dang gin
giong nhu dudng chAim gach trén hinh 5-40. Bo phin nay chi lam viéc khi s0
vong quay dong cd nho hon 4.000 vong/phiit.

D€ ting gid tri I,, & toc do cao ngudi ta st dung bobine ¢6 L; rat nhd (4 +5
mH), do d6 R, cling nhé (0,5 + 1 £) nhung khong cin st dung dién trd phu. Vi
vy, trong Igniter phdi c¢6 mach ty han ch€ cudng do dong qua cudn so cip clia
bobine.

Mot Igniter dudc thi€t k&€ c6 chitc ning hiéu chinh thdi gian tich lily ning
lugng t; vd mot vai chic ning khic c6 so dd khdi nhu sau:

+ Accut Dbén bd
S ST -5chia dién
Ha s
—> 1 ™ 2 > 3 — 6 - Bobine

Y
A

=
Hinh 5-42: So do khoi hé théng ddnh lita véi mach diéu khién hiéu chinh
thoi gian tich lily nang luong t,

1. B{ chuyén tin hiéu thanh xung vudng.
Cum bién ddi do hong xung.

Cum hiéu chinh thoi gian.
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Cum diéu khién ngdt dong.

Oon ap.

Han ché bién dj xung dién dp so cap.
Cong ra.

Han ché dong so cdp.

OV 0 N SN K

Bdo vé mach khi mdc cuc nguoc cuc accu.

Tin hiéu tir cdm bién dugc dua vao (1). Tin hiéu dwa vao néu l1a xung nhon thi
(1) ¢6 nhiém vu bi€n xung nhon thanh xung vudng trudc khi bi€n dsdi d@o hf;ng
xung (2) tic gidm thdi gian tich liily ning lugng. Cum hiéu chinh thdi gian tich
liiy ning luong #; (3) s& nhan tin hiéu tir (2) va dién th& ngudn accu cung cip dé
hiéu chinh thdi gian #; sau d6 gd&i tin hiéu d&én cdng ra (7). Céng ra (7) 1a
transistor cong suit nhan tin hiéu xung tir (3), (4), (6), (8) dé déng md transistor
cho dong so cAp tai thdi diém transistor ngit dat gid tri mong mudn. On ap (5) co
nhiém vu 6n ap cho cum (3) dé cum nay lam viéc chinh x4dc. Cum diéu khién
ngit dong (4) sé tv dong ngidt dong qua bobine néu nhu bat cong tic mdy sau 2 +
7 s ma khong khdi dong d€ tranh tinh trang chdy bobine. Cum (9) c6 tic dung
bdo vé mach khi midc ngugc cuc accu, ddm bdo cho cdc linh kién dién tf trong
Igniter khong bi ph4 hdy. Cum (6) c6 nhiém vu han ch€ bién do xung dién dp so
cip khi xung dién 4p ting qud cao trong trudng hop rit day cao 4p ra ching han
dé bido vé mach. Khi cudng dd dong so cip ting cao, bdo han ché dong (8) s& han
ch& d€ dong dién sd cap ting d€n mot gid tri nhat dinh cling vdi muc dich 13 dé
bao vé mach igniter.

So do thuc té :

Bo Igniter v§i chiic ning ty dong diéu khién thsi gian tich lily ning lugng va
han ché& dong sd cAp mach dién trén hinh 5-44 bao gdm 6 dau diy: ba dau day
ndi véi cdm bi€n Hall, mot dau diy duong sau cdng tic chinh IGSW, mot dau
diy ndi v6i Am bobine va modt dau diy ndi vdi mass.

Hoat dong ciia mach hi¢u chinh thoi gian tich lily nang luong t; nhu sau:

Tin hiéu & dau ra cda cdm bi€n Hall c6 dang xung vudng nhu trén dd thi hinh
5-43a. Tin hiéu U, sau khi qua transistor 7, (T, déng vai trdo cong NOT), tai dau
ra b tin hiéu s& bi ddo pha (hinh 5-43b). Tin hiéu dién 4p U, s& diéu khién su
phéng hodc nap cua tu C; cia mach tich phan A;. Tin hi€u séng vudng U, ti
chan C cua transistor T; sau khi qua mach tich phin s& bi€n thanh xung ring cua
& ngd ra clia A;. Xung dién 4p tai diém C c6 dang trén dd thi hinh 5-43c.

Tin hiéu nay dugc dua tdi dau vao khong ddo clia bd so sanh A,. Pau dio clia
b0 so sdnh A (-) dugc dit mot di€n dp khong ddi U,. Tai day U, s€ dudc so sdnh
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v6i U,. Khi U, > U, ngd ra ctia A, § miic cao va ngugc lai khi U, < U, ngd ra ctia
A, s& & miic thap.

uA
(a)
Lo ! ¢
Us
(b)
A L ; {
Uc\ : ! \<Ucl
u. : //\\ d //\\ c1 > Ug
RSN/ N/
(c) PN I X
R
Ud__: 1 i |:———1I 1 i | ———
(d) ! T T
R o Lt
n o HI
YR VAR
(e) 1/ ! 1/ : L t;

Hinh 5-43: H¢ thong ddnh lita lam vigc khi s6 vong quay dong co n =n;

Khi U, 8 mic thap, transistor 7, s& ngit, transistor T3, T, din, dong so cip i;
bit ddu ting trudng (hinh 5-43e). Khi U, chuyén sang mifc cao (thdi diém danh
Itra), tin hiéu sé dudc gbi qua Ry, d€n T, 1am T, dan, lic ndy T3 T, ngit nén dong
sd cap i; ngit ddt ngdt tao nén mdt sitc dién dong cdm ¥ng trén cudn thit cAp W,
3 bobine.

Mach di€u chinh thdi gian #; con tdc dung hiéu chinh theo dién 4p accu. N&éu
dién dp accu thap (Iic khdi dong ... ) tu C; s& dudc nap va x4 & mic dién dp thap
(dudng ngit quing trong hinh vé&). Thdi di€m U, cit U, sém hon va nhd vay T3,
T, m3 sém nhim gitp ting dong qua cudn sd cap clia bobine.
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Hinh 5-44: So' do hé théng ddanh lita v6i mach diéu khién hi¢u
chinh thoi gian tich lity ndng luong t;
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Trén hinh 5-45 trinh bay su thay ddi hiéu dién th€ va cudng dd dong trong
mach & téc dd cao. Ta thiy & téc dd n, > ny, t; gan nhu khong dai.

Khi s§ vong quay dong cd n > nen (n,e = 4000 v/ph), tu C; nap chua dat di€én
ap Us,, bd so sdnh s& bi khéa va lic nay U, s€ trung véi tin hiéu U, titc hé thong
lam viéc binh thudng ma khong hiéu chinh vi s& vong quay dong co da dd 16n
(xem hinh 5-45).

U, A

(a) -
! | Lt

Us !
(b) L
A o . \Jt

N E /\ i /\ E

W ANEVAANE VAN
AL o

Ud ] : 1 ] : 1 ] :

(d) i | !
T T o

Y U o o

l] 1 | | | | 1
o« LA A A

Hinh 5-45: H¢ thong ddnh lita lam viéc khi s6 vong quay dong co n, > n;

Cum ngit dong A; khi dong co khong 1am viéc hoat dong tuong tu bd tich
phin A;. Khi U, & mic thip, tu C, nap chAm nhd hiing s& thdi gian nap 16n.
Hing s thdi gian dugc lwa chon 16n hon chu ky lién ti€p clia cdc xung & dau
cam bién tuong ng véi tdc dd quay nhd nhat clia ddng co. Do do, khi cdc xung
tif di€m b vao cum ngit A; & diura cda nd (do tu C, nap chim) chi c6 mot dién
4p khong 4dnh hudng dén sy lam viéc cia T,. Khi dong co khong lam viéc ma
cong tic IGSW van déng, nhd nap dién lau, dién 4p 6 ngd ra clia cum A; s€ ting
tlr tlr trong vong 2 = 7s, ldc nay T, s& din nén T3, T, ludn ludn ngit va dong sd
cap s& khdng di qua cudn so cap clia bobine dugc. Khi T, din, tia Iita khong xuat
hién trén bougie do 7, md tir tur.

Cum han ch& dong A, diing dé han ché& dong so cAp i; khi dong ting qué cao,
vi cdc bobine loai méi nhim muc dich ting I, & toc dd cao nén c6 gid tri R;, L;
rat nhd. Dong dién sd cdp i; di qua dién trd cdm bi€n dong R,g s& dudc so sdnh
véi dién 4p chudn U, & ddu ddo cda A, (-). Khi dién dp roi trén Ry (dién dp rdi
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U, ty 1& v6i dong sd cdp I;: Ug = Ryo. i,) 16n hon dién 4p so sdnh Uy (xdc dinh
dong cin han ch€), thi ngd ra clia tu § mifc dién 4p cao lam T, m&, khién T3, T,
bi khéa lai, cudng dd dong i, gidm khi€n do sut 4p trén R,g gidm va ngd ra cla
Ay s& xudng mitc thAp. Qud trinh 13dp di lip lai giit cho dong sd c&p khong vuot
qud gid tri dinh sdn. R;o 12 dién trd hoi ti€p gitp ting toc dd déng md mach.

Tu C; c6 tiac dung chdng nhiéu cho tin hiéu ra clia cdm bi€n Hall, tu dién C,
chéng nhi€u cho toan mach dién. Diode Dy, tu dién Cs va cédc dién trd R3y, R3;,
R;3, ¢6 tic dung bdo vé transistor cdng sudt T, khi mach so cAp xuat hién stic
dién dong qua 16n, lic nay D, s& md cho dong qua lam transistor 7, m3 dé dap
tdt xung dién 4p.

5.5.9 Hé thong danh lira dién dung
(CDI — Capacitor Discharged Ignition)

So do va nguyén Iy lam viéc:

Hé thong ddnh Ira dién dung hién nay thudng dudc st dung trén xe thé thao,
xe dua, ddng cd c6 piston tam gidc va trén xe motd. HE thong ddnh lra dién
dung c6 thé dudc chia 1am hai loai: loai ¢6 vit diéu khién va loai khong cé vit
diéu khién hodc cé thé phan loai theo cdch tao ra dién 4p nap tu: xoay chiéu
(CDI —AC) va mot chiéu (CDI - DC)

D6i v6i hé thong danh lira dién dung, ning lugng trong mach sd cdp clia
bobine dugc tich lily du6i dang dién trudng:

CU?

W, =
2

Trong do6:
C: la dién dung cta tuc dién (F); U: La dién dp trén tu dién (V).

Thong thudng ngudi ta chon tu dién C ¢6 gid tri nim trong khodng tir 0,5 =
3uF, vi theo tinh todn va thyc nghiém, n€u dién dung cta tu C 16n thi khi toc do
cao s& khong di thdi gian dé tu C dugc nap ddy. Con néu dién dung nhd thi sé&
dnh hudng dén ning luong ddnh I¥a. Higéu dién th& nap trén tu thudng nhd hon
400V, vi n€u 16n hon s& gay hién tugng ro dién § mach thir cAp trong bobine.

Qua trinh tich lay ning lugng trong tu dién dudc thyc hién & dang xung dién
lién tuc. Trong trudng hgp ning lugng tich lily  dang xung thi tu dién dugc nap
bdi cdc xung dién mot chi€u trong thdi gian tru6c ldc danh Ita. Trong trudng hgp
con lai, ning lugng tich lily trong tu nhd nhitng xung mot chiéu bi€n thién nhd
nguodn dién mot chiéu trong sudt thdi gian gitra hai 1an danh I¥a.

Hinh 5-46 trinh bay mot sd @6 don gidn cia hé thong ddnh Ira dién dung trén
xe gdn may.
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N ||
I/IDI Clll Pé&n bo
N Dy| SCR| chia dién
D3 Rl — S— |
1 HENE
K 2~ [re | W2
D4
1
Hinh 5-46: So do hé thong ddnh lita CDI trén xe gdn mdy
(voi D,//SCR)

Khi SCR ngit, tu dién C; s& nap nhd ngudn dién N di chinh Ivu qua diode
D;. Khi c6 tin hiéu d4nh l¥a tir cudon day diéu khién K, SCR din, tu dién C, s&
x4 theo chiéu mili tén (a): (+) tu dién C; = SCR — mass — W, — (-) tu dién C,.
Sy bi&n thién dong dién dot ngdt trén cudn sd cAp W, sé cdm tng 1én cudn thit
cap W,, mot strc dién dong cao dp dua t6i cdc bougie ddnh lita. Tuy nhién, sau tu
dién C; da x4 hét, do stic dién ddong ty cdm trong cudn ddy W,, tu C; s& dudc
nap theo chiéu ngugc lai. Nhd dién 4p nguge (dién dp trén tu), SCR s& dudgc
dong lai. Khi C; x4 ngudc, D, ¢6 nhiém vu dap tit dién 4p ngudc bdo vé cho
SCR.

i] Ur‘ Ur‘ il

Hinh 5-47: Hiéu dién thé trén tu va cuong do dong dién qua cudn so cap
bobine (D,// SCR)

Trong trudng hop mic D, song song SCR, dong qua cudn sd cap sé& 1éch pha
v6i hiéu dién th€ trén tu. Hiéu dién th&é va cudng do dong dién cé dang dao
dong tit din néu thdi gian m& SCR 16n hon thdi gian phéng dién. Trong trudng
hop ngugc lai dao dong thudng k€&t thic vao khodng ¢; =t, (hinh 5-49).

Trén mot s6 mach d€ gidm thdi gian nap tu ngudi ta mic D, song song vdi
cudn day so cap (hinh 5-48). [
}

C
SCR Bobine

;Z AN

D,
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Hinh 5-48: He thong ddanh lita dién dung véi diode D, mdc song
song cudn so cap

Mach nay cho phép chuyén d6i gan nhu toan b ning lugng chifa trong tu
sang mach thif cAp nén ngay cang dudc st dung rong rdi. Pudng biéu dién hiéu
dién thé€ va cudng do dong dién dudc trinh bay trén hinh 5-49.

Hiéu dién th€ thit cAp cuc dai trong hé thdng ddanh Itra CDI dudc xdc dinh bsi

fC
U, =U, |—x
2m cl C2 77

Uc;: Hiéu dién th€ trén tu lic bat dau phéng.

cong thuc:

C;: Bién dung tu dién.
C,: bién dung ky sinh trén mach dao dong.
n: Hé s phu thudc vao dang dao dong.
Nhu vay hiéu dién thé€ thi cdp it phu thudc vao C; ma phu thudc vao hiéu
dién thé& nap dugc trén C; nhiéu hon.

AUC, i]

v

t \/_ t2

pd pd

Hinh 5-49: Hi¢u dién thé trén tu va cuong do dong dién qua cujn
s0 cdp ciia bobine (v6i D, mdc song song cudn so cap)

Ux(KV
A CDI TI
20 CI
107
t (us)
T T T >
10 20 30 40
PGS.TS Dé Vin Diing Trang : 159

cuubuongThancoh§vien DH SPKT TP. HCM - http://www. thigviensphkt.eeisxn


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

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

Hé théng dién va dién tit trén 6t6 hién dai - Hé théng dién déng co

Hinh 5-50: So sdnh thoi gian tang truéng ciia hi¢u dién thé thit cap
ctia h¢ hong danh lita CDI, TI va hé thong danh lita thuong

Do thi hinh 5-50 biéu dién thdi gian ting trudng clia hiéu dién thé thi cdp
ctia hé thong ddnh Ira ban din loai dién dung (CDI), loai dién cdm (TT) va hé
thong ddnh lta thuong. O hé thong danh 1¢a dién dung, thdi gian hiéu dién thé
thit cAp dat 20KV chi vao khodng 10 us. Mot diém khac biét giita hé thong danh
Itta dién dung va hé thong dinh Iira dién cdm nita 12 thdi gian ton tai tia 1ta &
bougie clia loai dién dung rat ngin, chi vao khodng 0,1 =+ 0,4 ms, trong khi loai
dién cdm 1a tr / + 2ms. N&u so sdnh giita hai cdch mdc diode s& thd'y cdch mic
thd hai lam ting thdi gian phdng dién & bougie.

So do thuc t&
So dé hé théng ddnh lita CDI diéu khién vit c6 mach chéng rung BOSCH:
So dd nay dudc st dung trén xe Porche, Alfa-Romeo, Mazerati (hinh 5-51)

V6i muc dich ting nang lugng ddnh lita (CU?/2), hé théng danh Iita dién dung
trén 0t0 ngudi ta trang bi bd ddi dién d€ ting dién dp mach so cap tir 12 VDC lén
300 =400 VDC.

Khi bat cong tic mdy, qua cau phan thé R;, R, dién thé trén R, dugc dua dén
cyc B thong qua W, lam T, bit ddu md. Dong qua T, ting dan cdm Gng 1&én W,
mdt sic dién dong khi€n T; din bdo hoa lam ting nhanh dong qua W,. Khi dong
qua W, dat gid tri bdo hoa, tdc dd bi€n thién dong gidm cdm ng 1én W, mdt siic
dién dong c6 chiéu ngudc lai lam déng T;. Sau d6 qu4 trinh ti€p tuc dudc 1ip lai.

Su thay ddi dong qua W, s& cdm tng 1én W; mdt sitc dién dong dang séng
vudng c6 bién dd xap xi 400 V va nap cho tu C qua diode D,. Nguyén 1y lam
viéc ctia mach d6i dién nhu sau:

O cdc hé thong ddnh 1ra bing vit, & t6c do cao thudng x4y ra hién tugng rung
vit 1am gidm thdi gian tich lily ning lugng #;. Trén so dd nay c6 mach dién tif ¢
thé chdng rung vit rit hiéu qua. D,

C
5 . S
: W Pén bo
\ ’ § W R: [] chia dién
sz] Wl 3 4 Tz W4§ | WS

— R4 Rsltl R6f]
: T
— DIZS\ Vit = T
R, SCRSKZ
Rg
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Hinh 5-51: So do hé théng danh lita CDI diéu khién bang vit c6 mach
chong rung BOSCH

Khi vit dong, dong qua R; — R, lam T, md. Dong cuc gép T» di qua Rs va nap
tu C, qua R phan cuc nghich cuc B-E ctia T3 1am n6 déng.

Khi vit mé&, T, déng, tu C, phong dién qua Rs va R;s va phan cuc thuin cuc B-
E cta T;1am T; dan. Lic d6, tu C, sé phdéng dién qua T; va R;, Rgkich cho SCR
md va tu C s& phéng dién qua cudn so cAp va & cudn thit cAp clia bobine s& xuit
hién sttc dién dong cao thé.

N€&u xay ra hién tudng rung vit, tic 1dp lai qud trinh md§ vit do sy rung ctia 10
xo 14 trén vit bia, T3 s& md trong thdi gian ngin nhung hiéu dién thé trén tu C,
tai thdi di€m nay khong kip dat gid tri c6 thé phdng dién qua R;, Rs do d6 SCR
van déng va tu C khong x4.

So do hé thong ddnh lita CDI khong vit cé bo ddo dién sit dung 2 transistor

Hinh 5-52 trinh bay mot so do hé thong ddanh lita dién dung c6 bd ddo dién st
dung hai transistor.

Nguyén ly lam viéc cva hé thong nhu sau:

Khi bat cong tic may, dong dién s& cung caAp dén cdc cudn diy nhu sau:

(+) >w; »>wr, »>R; - R, = mass.

wr pw, > R; > R, —> mass.

R,

?

@

SCR w6§| W,

%
1

|

NN
1 _,__K_ cudn cdm bién

Rs

Hinh 5-52: So' dé hé thong ddanh lita CDI khong vit ¢6 bp
ddao dién sit dung 2 transistor
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Lic diu transistor T, va T, ciing chém m& nhung do sai s6 ché tao nén sé cé
mot transistor mG trude (gia st 7; md true). Lic d6 dong dién qua W, ting
nhanh, cdm ng 1&n cudn W; mot stic dién dong c¢é chiéu nhu hinh vé&, dong thdi
né ciling cdm &ng 1&n cudén W, mdt stic dién dong c6 chiéu ngude lai (do cudn
diy W; va W, quian ngugc chiéu nhau) 1am transistor 7, déng hoan toan. Khi
transistor 7; dan bdo hoa, tdc do bi€n thién clia dong dién di qua nd s& gidm,
lam sttc di€én dOng trén cudén W; d6i chiéu, do d6 stc dién dong trén cudn W,
ciing ¢6 chiéu ngudc lai 1am T, din nhanh khi€n 7; d6ng nhanh. Qu4 trinh c&
ti€p dién va su bi€n thién dong dién trong hai cudn W; va W, s& cdm ng 1én
cudn thit cAp W5 clia bd ddo dién mot dién 4p xoay chiéu khodng 300 V va dugc
chinh lvu thanh dong mdt chiéu cung cdp cho tu. Qud trinh dianh 1%a cda hé
thong hoat ddng tuong tu nhu da trinh bay trén so d hinh 5-46.

Uu va nhuoc diém cia hé thong dinh liia dién dung

Qua qud trinh phan tich hoat dong va cdc dic tinh dic trung ciia hé thong
d4nh Ira dién dung, ta thd'y hé thong c6 cic wu diém sau:

Dic tinh clia hé thong d4nh Iira gan nhu khong phu thudc vao s vong quay
dong co vi thdi gian nap dién rat ngin do tu dién da dugc thi€t k€ sao cho & s6
vong quay cao nhit, tu dién vin nap day giita hai 1an dénh Iira.

Hiéu dién th€ thit cdp cao, ting trudng nhanh nén ting dugc do nhay danh
Ira, khong phu thudc vao dién trG ro trén bougie.

Tuy nhién, do thdi gian xudt hién tia ltta & bougie ngin (0,3 = 0,4 ms) nén
trong mot diéu kién nhat dinh nio d6 clia hoa khi trong budng dot c6 thé tia lira
khong dot chdy dugc hoa khi. Vi vay, doi v6i hé thong danh lta CDI phdi sit
dung bougie v6i khe hg dién cuc 16n d€ ting dién tich ti€p xtc cla tia lira nén
bougie sé& rdt mau mon.
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Clivong 6: HE THONG PIfU KHIEN LAP TRINH CHO PONG CO OTO
6.1 Khai quit vé hé thong diéu khién lap trinh cho doéng co

6.1.2 Lich s& phat trién

Vao th€ ky 19, mot k§ su ngudi Phdap 6ng Stevan da nghi ra cdch phun
nhién li€u cho mdt mdy nén khi. Sau d6 mot thoi gian mot ngusi Pitc da cho
phun nhién liéu vao budng chdy nhung khong mang lai hiéu qud nén khdng dudc
thyc hién. Pau thé ky 20, ngudi Pic 4p dung hé thdng phun nhién liéu trong
dong co 4 thi tinh tai (nhién liéu dung trén dong cd nay l1a dau hod nén hay bi
kich nd va hiéu sud't rdt thap). Tuy nhién, sau d6 sing ki€n nay da dugc dng
dung thanh cong trong viéc ch€ tao hé thdng cung cAp nhién liéu cho mdy bay &
Dbic. PEn nim 1966, hing BOSCH da thanh cong trong viéc ch€ tao hé thdng
phun xing ki€u co khi. Trong hé thdng phun xing nay, nhién liéu dugc phun lién
tuc vao trudc supap hit nén c6 tén goi la K — Jetronic (K- Konstant — lién tuc,
Jetronic — phun). K — Jetronic dugc dua vao sdn xuit va ng dung trén cdc xe
ctia hang Mercedes va mot s§ xe khac, 12 nén tdng cho viéc phat trién cho hé
thong phun xing th€ hé sau nhu KE —Jetronic, Mono-Jetronic, L-Jetronic,
Motronic ...

Tén ti€ng Anh cta K-Jetronic 1a CIS (Continuous Injection System) dic trung
cho cdc hing xe Chiu Au va ¢o 4 loai ¢d ban cho CIS la: K — Jetronic, K —
Jetronic — vdi cdm bién oxy va KE — Jetronic( c¢6 két hop diéu khi€n bing dién
t) hoic KE — Motronic (kém diéu khi€n géc ddnh lra sém). Do hé thdng phun
co khi con nhiéu nhugc di€m nén diu nhitng ndm 80, BOSCH da cho ra doi hé
thong phun st dung kim phun diéu khi€n biing dién. C6 hai loai: hé thong L-
Jetronic (lugng nhién liéu dudc xdc dinh nhd cdm bi€n do luu lugng khi nap) va
D-Jetronic (lugng nhién lié¢u dugc x4c dinh dua vao dp sult trén dudng 6ng nap).

Pé&n nim 1984 ngudi Nhit (mua ban quyén cia BOSCH) da @ng dung hé
thong phun xing L-Jetronic va D-Jetronic trén cdc xe clia hing Toyota ( ding
véi dong co 4A — ELU). P&€n nim 1987 hiang Nissan dung L — Jetronic thay cho
bd ch& hoa khi clia xe Nissan Sunny.

Song song vdi sy phat trién clia hé thdng phun xing, hé thong di€u khién
danh Itra theo chuong trinh (ESA — Electronic Spark Advance) ciing dugc dua vao
st dung vao nhitng nim dau thap ky 80. Sau d6 vao dau nhitng nim 90, hé thong
ddnh Itta truc ti€p (DIS — Direct Ignition System) ra ddi, cho phép khdng st dung
delco va hé thong nay da c6 mit trén hau hét cdc xe thé hé méi.

Ngay nay, gan nhu tit cd cdc 6 to déu dudc trang bi hé thong diéu khién
dong cd ca xidng va diesel theo chuong trinh ching gitip dong co dap dng dudgc
cdc yéu cau git gao vé khi xa va tinh ti€t kiém nhién liéu. Thém vao dé, cdng
suit dong co ciing dudc cdi thién rd rét.
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Nhitng nim gan day, mot thé hé méi cla dong co phun xing da ra doi. D6 1a
dong co phun truc ti€p: GDI (Gasoline Direct Injection). Trong tudng lai gan,
chic chin GDI s& dudc st dung rong rai.

lgnition
Switch A/C Compressor
. Check
— 9 Check Engine H:
Woarning Light ﬁ_ojgﬁtor
Fuel Batt ¥
t”Pump attery l "———- T|
= Distributor —
Fuel [ 1
Filter _f 4 A Intake
1 Air
s | Temp.
/ Air
L Fuel ————"—T| Cleaner
Pressure i S
VSV\ /
A-1-1- " - Air
Flow
Fuel Pressure Regulator Ll Meter

,

Injector bl ) "~ ldle-up

5§ —Cold Start VSV
(—\;{—T jector
U

—————_____ Auxihary

Throttle ~ Air Valve
Position
Sensor

Oxygen
Sensor

Ne— —i; T-VIS VSV

To Vacuum
Reservoir Tank

@ Cold Start Injector
Time Switch

- Water Temp. Sensor

Toyota computer control system (TCCS)
Hinh 6-1: So dé hé thong diéu khién dong co
6.1.2 Phan loai va uu nhuoc diém

Phan loai:
Hé thong phun nhién liéu c6 thé dugc phan loai theo nhiéu ki€u. N&u
phan biét theo c4u tao kim phun ta ¢6 02 loai:
Loai CIS - Continuous Injection System: 13 ki€u st dung kim phun co khi,
gdm 4 loai cd bén:

- Hé théng K — Jetronic: viéc phun nhién liéu dugc diéu khi€n hoan
toan bang cd khi.
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- Hé thdng K — Jetronic c6 cdm bién khi thdi: c6 thém mot cdm bi€n
OXYy.
- Heé thdng KE — Jetronic: Hé thdng K-Jetronic véi mach diéu chinh
ap luc phun bing dién t(.
- Hé thong KE — Motronic: k&t hdp vé6i viec diéu khién danh lta
bing dién tir.
Cdc hé thong vira néu st dung trén cdc xe chiu Au model truéc 1987. Do
chiing da 16i thdi nén gido trinh ndy sé khong dé cap dén.
Loai AFC-Air Flow Controlled Fuel Injection: st dung kim phun diéu khién
bdng dién. Hé thong phun xing véi kim phun dién c¢é thé chia 1am 2 loai
chinh:

- D-Jetronic (xudt phdt tic chit Druck trong tiéng Puc la dp sudt)
v6i lugng xing phun dugc xdc dinh bdi 4p sudt sau cdnh budm ga
bing MAP-manifold absolute pressure sensor.

- L — Jetronic (xudt phdt ti chit Luft trong tiéng Diic la khong khi)
v6i lugng xidng phun dudc tinh téan dwa vao luu lugng khi nap 14y tr
cdm bién do gi6 loai cdnh trugt. Sau d6 c6 cdc phién ban: LH —
Jetronic v6i cdm bié€n do gié day nhiét, LU — Jetronic v6i cdm bién
gi6 ki€u siéu Am...

N&u phin biét theo vi tri ldp ddt kim phun, hé th6ng phun xing AFC dugc
chia 1am 02 loai:

Loai TBI -Throttle Body Injection: phun don diém

Hé thong nay con c6 cdc tén goi khdc nhu: SPI - Single Point Injection, CI-
Central Injection, Mono — Jetronic. Pay 1a loai phun trung tdm. Kim phun dugc
bd tri phia trén cdnh budm ga va nhién liéu dugc phun biing mot hay hai kim
phun. Nhudc di€m ctia hé thong nay 13 toc do dich chuyén ctia hoa khi tuong doi
thdp do nhién liéu dugc phun & vi tri xa supdp hit va khd ning thit thoit trén
dudng 6ng nap.

Loai MPI-Multi Point Fuel Injection: phun da diém

Pay 12 hé théng phun nhién liéu da diém, v6i mdi kim phun cho tirng xylanh
dugc bé tri gAn supdp hiit (cdch khodng 10 — 15 mm). Ong gép hit dugc thist k&
sao cho dudng di ctia khong khi tir budm ga dén xylanh khd dai, nhd vay, nhién
liéu phun ra dugc hoa tron tot v6i khong khi nhd xody 16c. Nhién liéu ciing
khong con thit thoat trén dudng 6ng nap. Hé thong phun xing da diém ra doi da
khic phuc dudc cdc nhuge diém co ban clia hé thdng phun xing don diém. Tuy
theo cdch diéu khi€n kim phun, hé thdng nay c6 thé chia 1am 3 loai chinh: phun
doc 1ap hay phun tirng kim (independent injection), phun nhém (group injection)
hodc phun dong loat (simultaneous injection).
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Né&u cin cif vao ddi tugng diéu khién theo chuong trinh, ngudi ta chia hé
thong diéu khi€n dong cd ra 3 loai chinh: chi diéu khién phun xdng (EFI-
Electronic Fuel Injection theo ti€ng Anh hoic Jetronic theo ti€ng Dic), chi diéu
khién ddnh Iiia (ESA-Electronic Spark Advance) va loai tich hop tic diéu khién
c4 phun xing va ddnh Ira (hé thong nay cé nhiéu tén goi khdc nhau: Bosch dit
tén 1a Motronic, Toyota c6 tén TCCS-Toyota Computer Control System, Nissan
goi tén 12 ECCS-Electronic Concentrated Control System, .. Nh3 tdc do xir 1y
ctia CPU khd cao, ciac hop diéu khi€n ddng co dot trong ngay nay thudng gdm ci
chitc ning diéu khi€n hop s6 tw dong va quat 1am mat dong co.

Né&u phin biét theo k§ thuat diéu khi€n ta c6 thé chia hé thong diéu khién
dong co 1am 2 loai: Analog va Digital. G nhitng th€ hé ddu tién xudt hién t
1979 d&n 1986, k§ thuat diéu khién chi y&u dua trén cdc mach tuong tu
(Analog). O cdc hé thdng nay, tin hiéu danh lta 14y tir Am bobine dudc dua vé
hop diéu khién @€ tir d6 hinh thanh xung diéu khién kim phun. Sau d6, da s6 cic
hé thong diéu khi€n dong cd déu dugc thiét k&, ché tao trén nén tdng cla cdc bo
vi Xt 1y (Digital).
Uu diém ciia hé thong phun xdng:

— C6 thé c4p hdn hgp khi nhién liéu ddng déu dén tirng xi lanh.

— C6 thé dat dudc ty 1& khi nhién liu chinh xdc v6i tit cd cdc dai toc do

dong co.

— Pdp tng kip thdi vdi su thay ddi goc md budm ga.

— Kh3 niing hiéu chinh hdn hdp khi nhién liéu dé dang: c6 thé 1am dim

hdn hgp khi nhiét d§ thap hoidc cdt nhién liéu khi gidm toc.

— Hiéu sud't nap hdn hgp khdng khi — nhién liéu cao.

— Do kim phun dudc b tri gin supap hit nén dong khi nap trén 6ng gép

hiit c6 khdi lugng thap (chua tron v6i nhién li€u) sé& dat tdc dd xody 16c

cao, nhd vay, nhién li€u s& khong con thit thoit trén dudng 6ng nap va

hoa khi s& dugc tron tot hon.

6.2 Ciu tric hé thong diéu khién lap trinh va thuiat toan
diéu khién
6.2.1 SO do cdu tric va cac khéi chitc ning

Sd db c4u triic va cdc khdi chiic ning clia hé thong diéu khién dong cd theo
chuong trinh dude mo ta trén hinh 6-2 va 6-3. Hé thong diéu khién bao gdm; ngd
vao (inputs) véi chli y€u 1a cdc cdm bi€n; hop ECU — electronic control unit 1a
bd nio clia hé thdng c¢6 thé c6 hodc khdng c¢6 bo vi xit 1y; ngd ra (outputs) 12 cic
co cadu chap hanh (actuators) nhu kim phun, bobine, van diéu khién cAm chirng..
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INPUT (SENSORS) OUTPUT (ACTUATORS)

Tdc dd dong co

A 4

T4i dong cd q

(MAP) »| Kim phun nhién liéu
Nhiét @6 nuéc >

lam mat
Hé thong ddnh Ita
Nhiét do khi nap <
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lieu R Piéu khi€n cAm

Vi tri buém ga
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A 4

Hé thong chdn dodn

Y
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U
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Hinh 6-2: S0 dé cdu triic ciia hé thong diéu khién lgp trinh

N Jd x N SR N
Piéu khi€n hon Piéu khién toc

hdp cAm chirng dd cam chirng

Heé thong | Cambiénlwu [{ | | Cadmbién v BoNG 0O
cap khi | luogng gi6 | budm ga 7 —
Céccam :
> »| Kim phun nhién liéu
bién khdc ECU
A

Hé thdng cap
nhién liéu

Hinh 6-3: S0 do cdc khéi chiic ndang ciia hé thong diéu khién phun xdng
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6.2.2 Thuat toan diéu khién lap trinh

Thuat toan diéu khién lap trinh cho dong cd dudc nha ché tao viét va cai dit
s&n trong CPU. Tuy thudc vao ting ch€ d6 lam viéc hay tinh trang dong cd, ma
ECU tinh todn duva trén 1ap trinh ¢6 sdn d6 dé dua ra nhitng tin hiéu diéu khién
sao cho dong co lam viéc tdi vu nhat.

Ly thuyét dieu khién

Cdc hé thong diéu khién ki€u c¢6 dién trén 6 t6 thudng dudc thi€t k& véi lién
hé ngudc (feedback control). Mic du trong mot hé thong diéu khién cé nhiéu
thong s6 phu thudc, dau tién ta hiy xem xét hé thong v6i mot thong s6. Sd do
nguyén Iy cla hé thong nay dugc trinh bay trén hinh 6-4a.

MO Vel xily |Ya,| cociu |[YO] Ponges [SO | cim
tin hiéu chap hanh dot trong bi€n
Ve(t)

Hinh 6-4a: So do nguyén Iy ciia hé thong diéu khién dong co véi lién hé ngugc

Thong s6 diéu khién xuit hién & diu ra (ddng co dot trong) dugc ky hiéu
&t). Tin hiéu so r(z) da dudc dinh sdn. Cdm bi€n s& dua ra tin hi€u V(1) ti 1&
thuan vé6i &(¢), tic la:

V) = k. &(1)

Khi d6 sé& xuat hién sy chénh 1éch dién th€ giita tin hiéu thuc va tin hiéu so

V.(1):

Ve(t) = 1(1) - VA1)

Néu hé thong 1am viéc ly tudng thi gid tri V,(z) trong mdt khodng thdi gian
niao d6 (vi du & ch& @ dong co da 6n dinh) phai bing 0. Trén thuc t& giita 2 tin
hiéu néu trén ludn cé su chénh léch va mach diéu khién dién tir sé dua vao su
chénh léch nay d€ hinh thanh xung V,(t) diéu khién co cdu chdp hanh (ching
han kim phun). Viéc thay d6i nay sé& tic dong d&n thdng s& dau vao U(t) cla
dong co (vi du ti 1€ hoa khi).

Ngay nay, c¢6 rit nhiéu phuong phdp diéu khién dong cd dua trén cd s& st
dung mdy tinh d€ xt 1y tin hiéu. Thong thudng cdc mdy tinh nay gidi bai todn tdi
uu c6 diéu kién bién dé di€u khi€n dong cd. Muc tiéu cda bai todn t&i uu 1a diéu
khi€n dong co dat cong sui't 16n nhit v6i mic tiéu hao nhién liéu nhd nhit trong
cdc diéu kién gidi han vé do ddc hai clia khi thdi. Nhu vy, ta c6 thé bi€u dién
hé thong diéu khién 6 td tdi vu trong mdi quan hé cla 3 vectd sau:

y = (yz, Y2, ¥3 YV4);

u = (l/l], Uy, U3, Uy, l/lj),'
X = (X], X2, )C3).
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Vectd y(t) 12 hAim phu thudc cdc thong s6 & ngd ra bao gdbm cdc thanh phin
sau:
yi(x(t), u(t)) _ tdc dd tiéu hao nhién lidu.
ya(x(t), u(t)) _ tdc dd phat sinh HC.
y3(x(t), u(t)) _ tdc dd phat sinh CO.
y4(x(t), u(t)) _ tdc dd phat sinh NO,

Vectd x(t) md t3 tinh trang clia dong cd titc di¢u kién hoat dong, phu thudc
vao cdc thong s6:
x; _ 4p sudt trén dudng dng nap.
x, _ tdc dd quay cua truc khuyu.
x; _toc do xe.
Vecto u(t) mo ti cic thdng s6 dugc hiéu chinh bdi hé thong dién ti¥, bao gdm
cdc thanh phan:
u; _ ti1&€ khi — nhién li€u trong hoa khi (AFR — air fuel ratio).
uy _ gbc danh Ira sém.
us _ su luu hdi khi thdi (EGR — exhaust gas recirculation).
uy _ vitri buém ga.
us _ ti s6 truyén ctia hop s6.
DPé€ gidi bai todn t8i wu néu trén vdi cdc diéu kién bién, ngudi ta xdc dinh
muc tiéu t8i vu 13 lugng tiéu hao nhién liéu F theo chu trinh thit EPA —
Environmental Protection Agency:

F = [ (st

Trong do:

x3(t) 12 t8¢ dd xe qui dinh khi thit nghiém x4c dinh thinh phan khi thii theo
chu trinh EPA, T 13 thSi gian thit nghiém. Nhu vy, dong co dot trong s& dugc
diéu khién sao cho F ludn dat gia tri nhd nhat v6i cdc diéu kién bién 1a qui dinh
clia cdc nu6c vé nong dod cdc chat doc hai trong khi thai.

[ 2 (b0t
V3 (x(t),u(t))dt(G3

y, (x(2),u(?))dH(G,

Sl N O

Trong d6: G,, G3, G, _ ham lugng chat doc trong khi x4 theo qui dinh tudng
ung v6i HC, CO va NO,. Trong qud trinh xe chay, cdc vectd x(7), u(t) 1la cdc
thong s6 dong. Khi gidi bai todn tdi wu néu trén, ta cling c6 thé dit ra cdc gidi
han cla cdc vectd nay. Trén thuc t&€, cdc két qud t8i vu thudng dudc xdc dinh
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bing thuc nghiém va dudc nap vao bd nhéd EEPROM dudi dang bang tra (look-
up table).
Diéu khién phun xdng:

Thut todn diéu khi€n phun xing phu thudc vao cic y&u to:

Diéu khién chong 6 nhiém: viéc hoa tron hdn hop cé thé thuc hién bing 2
cdch phun trén dudng dng nap hodc phun trong xylanh (GDI). N€u du thdi gian,
hdn hgp hoa khi s& phian bd dong nhat trong xylanh véi ty 1& thay ddi trong
khodng 0.9< A< 1.3. ddi v4i dong co phun truc ti€p GDI véi ty 1& hoa khi rat
ngheéo A > 1.3 ciing phai tao ra viing hdn hdp tuong ddi gidu & viing gin bougie
trong budng chdy.

Quad trinh chdy bit ddu tir khi c6 tia Ira va dugc dic trung bdi:

— Ngon Itra mau xanh ddi v6i hdn hgp dong nhit va ty 1& 1y tudng. Trudng
hop nay khong ¢c6 mudi than hinh thanh.

— Ngon Ita mau vang ddi v6i hdn hgp phan 16p va ty 1& hoa khi ngheo.
Mudi than s€ hinh thanh.

Cdc chat doc trong khi thdi nhu: CO, HC, NOx phu thudc manh vao ty 1é hoa
khi:
A < 1: tdng lugng HC va CO.
A =1: c6 di 3 chat CO, HC, NOx d€ phan ng vdi nhau trong bo xtic tic.
Sau bd xtc tdc co rat it chat doc.
L = 1.1 : lugng NOx sé& dat gid tri cuc dai do nhiét dd budng chdy cao va
con thtra Oxy.
A > 1.1: gidm NOx va nhiét do budng chdy. Ting ham lugng HC do thinh
thodng khong chdy dugc hdn hgp.
A > 1.5: ch€ do d6t ngheo véi khi ddc thap trir NOy.
Ham lugng O, con trong pod c6 thé dugc dung dé xdc dinh ty 1&é L néu A > 1
thong qua cdm bi€n Oxy.
Céng sudt dong co:

— Hon hgp giau A < 1: cdng sudt dung tich xylanh dat cuwc dai nhd lugng
nhién liéu ting. S& dung phd bién & ché& do tdi 16n trude 1970. Ngay nay chi
dugc dung trong ch€ do lam néng (warm-up) dong cd. Him lugng chit doc
trong khi thai cao.

— Hon hgp 1y tudng A = 1: cong sudt tuong ddi cao. Pudc sit dung d€ ting
hiéu sui't ctia bd xic tic.

— Hon hgp tuong d6i ngheo 1 < A < 1.5: hiéu sudt tot nhS ting lugng khi
nap nhung ham lugng NOx ting. St dung & ch€ dd tdi nhd truée 1980.

— Hon hdp ngheo A > 1.5: hiéu xuat rat cao nhung ham lugng NOx vin con
16n vi vay phai c6 bo xiic tac cho NOx.
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Lugng nhién liéu tdng cong dude phun ra phu thudc vio cdc thong so sau:
* Luu lugng khi nap theo thoi gian m’,.
* G6c m§ budém ga «.

Toc dd dong co n.
Nhiét do dong cad Y.
= Nhi€t d0 moi truong (khinap) Y,.

» Dién dp dc quy U,.

Chitc ndng chinh cia diéu khién phun xdng:
» Kiém sodt lugng xidng phun theo thdi gian theo lugng khi nap d€ dat ty
1é mong mudn.
» Ting lugng nhién liéu & ch€ dd lam néng sau khdi dong lanh.
» Ting lugng khi nap 14n nhién liéu (ting hdn hdp) cho dong cd ngudi vi
ma sat 16n.

* Bl lugng nhién liéu bim trén dng nap.

Cdt nhién liéu khi gidm t6c hoic toc dd qua cao.

Hiéu chinh theo nhiét do khi nap va 4p sudt khi trdi d6i véi L-jetronic.

Piéu chinh td¢c d6 cam chirng.
Piéu chinh A.
Piéu chinh luu hdi khi thai.

Phun gidn doan:

So véi ki€u phun lién tuc (K-jetronic), phun gidn doan ti€t ki€m nhién liéu
hon nhd @6 chinh xdc cao hon. Cong sui't dong cd thay ddi trong khodng 16n. Ty
1é cong suat dong co toan tdi va cam chimg 1a:

Dusr _ 109
MIN
Trong khi d6 toc dd thay ddi trong mot khodng hep hon.
Muax 1)
nM]N

G mot ch& d6 hoat dong c6 dinh, lugng xing phun ra theo thdi gian m’, ty 1&
v6i cong suat hiéu dung P, ciia dong cd.

N&u phun gidn doan, trong mdi chu k¥, mot lugng nhién liéu nao dé dudc
phun ra. S6 1an phun trén gidy sé& ty 1& thuin vdi téc dd dong co.

Lugng xdng phun cho mdi xylanh va chu ky chdy la:

m, = O’f_zm'f.dt
S6 2 14 do hdn hgp chi d6t mot 1an trong 2 vong quay truc khuyu.

A A P A ~ A N A N 7 A 2~
Néu m’;khong doi trong mot ché do 1am viéc nao d6 ciia dong cd, ta co:
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1
my
n

N

Do dé6 ty 1€ giita lugng xing phun cao nhat va thip nhat s€ 1a:

mmax — Pmax nmin :10
mmin Pmin nmax

Tinh todn thoi gian phun:
Lugng nhién liéu cung cAp cho dong co dugc ki€m soat bdi thdi gian phun
t;»; 12 thoi gian kim phun md. Nhu vdy, lugng nhién li€u phun vao mot xylanh
phu thudc vao lugng khong khi:
m 1 m', 2

a

LA LA n Z

Trong d6:  m, — khdi lugng khong khi
m’, — luu lugng khong khi
L, = 14.66
Lugng nhién li€u phun ra m,ty 1¢ vdi thoi gian md kim #,; va dd chénh 1éch
4p suidt AP trén kim va dudi kim (dp sudt dudng ong nap). Trong trudng hop
phun truc ti€p dp sud't dudi kim 1a 4p sudt budng chay.
287,
Py

my =Py

inj

Trong d6: p, — ty trong nhién liéu.
Ay — ti€t dién 16 kim.
O kiéu phun trén dudng 6ng nap AP =5 bar. Trong dong cd phun truc ti€p
AP =400 bar d6i v6i dong co xiing va AP =2000 bar d6i véi dong cd diesel.

Thoi gian phun & mdt ch€ dd hoat dong nao dé clia ddong co:

1m' 2
tin‘ R - —
" A n Z
O mot ché dd ma dong cd hoat dong v6i ty 1& hoa khi Iua chon Lo, luong
xang phun:
1 m', 2
tyx ——2=
Ay n Z

O nhitng ché& do khdc v6i A # Ag, thdi gian phun s& 1a:

t t

inj ~ Z
Thoi gian phun theo mot chu trinh chdy phu thudc vao cédc thong s6 sau:

— Luu lugng khong khi nap tinh bing khdi lugng m’a: c6 thé do tryc ti€p
(trong L — jetronic) hodc gidn ti€p (trong D — jetronic). Ngoai trir hé thong
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phun nhién liéu cdm bi€n do gi6 ki€u day nhiét, cdc hé thdng phun nhién liéu
khdc phdi k€t hgp v6i cdm bi€n nhiét do khi nap va dp sudt khi troi.

— Lugng khong khi theo ky m,: dudc tinh todn bdi cong thic gidi thi€u &
phin sau theo chuong trinh nap vio EEPROM.

— Ty 1& hoa khi lua chon A,: tuy theo ki€u dong cd, ching han ty 1& ly
tudng. Mot bang gid tri (look-up table) c6 thé chita cdc gid tri Ay=f (m’,n)
ciing c6 thé dua vao EEPROM.

— Ty 1& hoa khi thuc t&€ A: phu thudc vao cdc thong sd nhu nhiét dd dong co
trong qué trinh 1am néng hoic sy hiéu chinh @& ting dic tinh dong hoc (ting
toc, gidm toc, tdi 16n, cAm chirng). Trong ddng co Diesel, A ludén > 1.3

— Pién 4p dc quy: 4nh hudng dén thdi di€ém nhic kim phun. Vi vay, dé bu
trir thSi gian phun s& phdi cong thém mot khodng thdi gian tay theo dién dp dc
quy:

Tinj + A t(Uy)

Trong D_Jetronic (st dung MAP sensor) lugng khi nap tinh bing khdoi
lugng c6 thé suy ra tir 4p sudt dudng dng nap P, hoic géc md buém ga o,.luu
lugng khong khi nap vao xylanh ciing phu thudc vao cdc thay d8i 4p sudt trén
ong nap p’ .

m’, = f (P P> )
Luong khi nap trong mdt chu trinh

mll

Hé s6 nap tudng ddi A, (A,= ) & toc do thap c6 thé dudc ting nhd cong

m gy,
hudng 4m trén dudng 6ng nap d€n mdi xylanh, cdc cong hudng phat xuat tir viéc
déng md sipap. Dang hinh hoc ciia 6ng nap dudc thi€t k& cho tdc do thdp sao
cho 4p suit cuc dai cho cong hudng x4y ra & stpap hit ding khi né6 mé. Nhu
viy, ¢6 nhiéu khong khi di vao budng dot va ting hé sd nap ciinh nhu cong suat
dong cd. Tan s6 cdng hudng thudng nim gitta 2000 rpm va 3000 rpm. Tan s6
cang thap thi kich thuSc 6ng nap cang 16n. Tan s6 dao dong cia dong khi trong
dudng ong nap la:
_nZ
T2
Do khong khi di vao xylanh 1 1an trong 2 vong quay

F,

Khdi lugng khi nap theo xylanh cé thé dugc tinh trong 1 chu trinh:

th
mg= Im'a.dt
2
tyly= — = —
fp nZ
Suyra :
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1

Jp
m, = jm'a.dt
0

Tinh todn thoi gian mé kim trong D-Jetronic: phuong phdp tdc dj - ty trong

Mot y&u t§ quan trong trong diéu khi€n phun xing la phdi xdc dinh dugc
khdi luong khong khi di vio xy lanh. Lugng xing tuong Gng s& dudc tinh todn dé
bdo didm ty 1& hoa khi mong mudn. Trén thyc t&, ching ta khong thé do chinh
x4c khoi lugng khong khi di vao titng xy lanh. Vi vay, khi diéu khién dong co
phun xiing, ngudi ta thudng duwa trén lvu lugng khong khi di qua dudng 6ng nap
tinh bing khdi luong.

C6 phuong phdp d€ xdc dinh khdi lugng khong khi: Trong phuong phap
truc ti€p, khdi lugng khong khi dugc do bing cdm bi€n diy nhiét (airmass
sensor). Trong phuong phdp gidn ti€p, ngudi ta s dung cdm bién do thé tich
khong khi (dung cdm bi€n do gi6 loai cdnh trugt, cdm bi€n Karman...) hodc cim
bi€n do dp suat trén dudng dng nap (MAP sensor), sau d6 phdi hdp v6i cdm bién
do nhiét do khi nap va cdm bi€n do toc do dong co dé tinh toin khdi lugng
khong khi. Phan tinh toin dudc cai sin trong EPROM. Phuong phdp nay con
dugc goi 1a phuong phdp téc do — ty trong.

DPai véi mot thé tich khong khi V & dicu kién nhiét dd T va 4p sudt P, ty
trong cua khong khi dudgc xac dinh bdi:

Ma
V
Trong d6: M, 1a khdi lugng khong khi cia thé tich V

d,=

Hay:
M,=dV
Nhu vy luu lugng khong khi tinh bing khdi lugng R,, c6 thé suy ra tir luu
luong khong khi tinh bing thé tich R,
R, =R,d,
Phdi hgp v6i cdm bi€n do 4p sud't tuyét doi trén dudng 6ng nap va nhiét
dd khi nap, mdy tinh c6 thé xdc dinh ty trong d, theo biéu thic:
d,=d, ﬁxg
p, T
Trong d6: d, 1a ty trong ctia khong khi & diéu kién 4p suit khi quyén &
muc nudc bién p, = I atm va nhiét d6 trong phong T, = 293°K.
Luu lugng khong khi tinh biing thé tich di qua cdnh buém ga thudng dugc
dua vao cdm bién tdc dd dong co:
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Trong do: D — dung t ich xy lanh. 7, — hiéu sudt nap tinh bing thé tich. n,
c6 gid tri thay d6i tir 0 dén I, phu thudc vao dp suit tuyét doi trén dudng dng
nap va tdc do dong co, thong thudng dugc xdc dinh bing thuc nghiém va dudc
ghi vao EPROM.

Trong trudng hgp dong cd véi cdm bién do dp sudt tuyét ddi trén dudng
ong nap, c¢6 st dung hé thong Ivu hdi khi thii (EGR - exhaust gas recirculation),
mdt phan khi thdi s& quay lai dudng 6ng nap khi nhiét do dong cd cao. Vi vay,
luu lugng khong khi tinh bing khoi lugng lic ndy sé bing:

R, = |:[6n_0§mj _REGR:|do X pﬁx%

Can luu y ring luu lugng khi thdi di qua van Ivu hdi Rggx thudng dudc xdc
dinh biing thuc nghiém, phu thudc vao d6 md ctia van va phuong cdch ki€m sodt
ham lugng NOy & nhiét dd cao. P&i véi hé thong diéu khi€n phun xing sit dung
bd do gi6 cdnh trugt hoidc do gié ddy nhiét, ching ta khong cin quan tAim dén
gid tri Rpgg vi né khong dnh hudng dén luu lugng khong khi can tinh.

Nhu vAy trong qud trinh 1am viéc, dong cd v4i hé thdng phun xidng D-
Jetronic (st dung MAP sensor) luu lugng khong khi tinh bing khdi lugng di qua
buém ga dudc xdc dinh chli y&u bdi cac cdm bi€n: tdc dd dong co, 4p sudt tuyét
ddi trén dudng 6ng nap, nhiét dd khi nap va do md cda van luu hoi khi thai.

Né&u dong cd c6 s6 xy lanh 12 Z, khoi lugng khong khi di vio mdi xylanh

s€ la:
R = Rax120
nzZ
Tir d6, lugng nhién liéu cAn phun vao mot xy lanh:
m, = Ry
*(arF),

v6i (A/F),1a ty 1€ hoa khi mong mudn.
Thoi gian md kim phun cdn ban sé phu thudc vao luu lugng cia kim phun
Rinj .

N&u bd di€u 4p (pressure regulator) dugce st dung, R;,; s&€ gan nhu 1a mot
hiing s& nhd sy chénh léch 4p sudt trén dng din xing d&€n diu kim phun va duoi
kim phun (dp sudt trén dudng 6ng nap) khong ddi. Trén mot s6 xe khong st
dung diéu 4p, bdn d6 su phu thudc ciia luu lugng kim phun vao dp sui't tuyét doi
trén dudng 6ng nap phdi dugc ghi vao EPROM.

Nhu vdy dé x4dc dinh thdi gian phun cin bdn, EPROM trong ECU duing vdi
cdm bi€n M AP, ngoai gid triz, con phainhd cdc bi€u thitc dé tinh todn dua trén
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cdc cadm bi€n da néu. Sau 2 vong quay ctla truc khuyu dong cd, ECU sé& lip lai
cdc phép tinh néu trén.

Trinh ty tinh todn va tim ki€m cédc thong s6 t6i wu cia dong cd dudc md ta
trén luu dd thuat todn diéu khién trinh bay trén hinh 6-4b.

¢ A
v |Khdi dong ]
Nhip tin hiéu t6c dd - ——
dodng co va vi tri xylanh / Nhap th vi tri buém ga /
1 1
/ Nhap tin hiéu tai dong cd/ / Nhap t/h nhiét 46 BC /
1

/Nhap th dién 4p hé th6ng/ / Nhap tin hiéu kich nd /

Pong co
chua hoat
dong

False True

v

Pong ¢
dang khdi

True

o thay déi

VUudt tdc

Tim thdi gian phun
1

Y

Piéu chinh thdi gian —
phun theo dién dp Cat nhién liéu False ong co bl

Diéu chinh thdi gian
phun theo nhiét d6 BC
1

Diéu chinh thdi gian A 4 A
phun theo vi trf buém ga biéu chinh Diéu chinh
T s6m 1° tré 2°

v

Tim thdi gian md kim

Tim g6c ddnh lira s6m

Hiéu chinh lugng phun A
va ddnh Ita s6m theo
nhiét d¢ dong co

[ ¥

Y

y

Tinh géc ngdm dién cd
ban & ché& d khdi dong
1
Tinh géc ddnh lta s6m co
ban & ch& do khéi dong
1

Tinh lugng phun cd bdn
& ché& do khéi dong
1

PGS Hiéu chinh th&i gian phun o A A v Trang - 176

theo nhi¢i do dong co Xuit tin hiéu diéu khién

kim phun va bobine >
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Hinh 6-4b: Thudt todn diéu khién dong co

6.3 Cac loai cam bién va tin hiéu ngé vao
6.3.1 Cam bién do luu lugng khi nap

Pé x4c dinh lugng khi nap (lugng gié) di vao xy lanh trong L-Jetronic
ngudi ta sit dung cdc loai cdm bi€n khdc nhau nhung ta c6 thé phin lam 2 kiéu:
do luu lugng vdi thé tich dong khi (cdnh trugt, Karman ...) va do luu lugng bing
khoi lwgng dong khi (day nhiét).

6.3.1.1 Cam bién do gio6 kiéu canh trugt (doi 80 dén 95)

C4m bién do gié ki€u cdnh trugt dugc st dung trén hé théng L-Jetronic dé
nhan biét thé tich gié nap di vao xylanh dong cd. N6 13 mot trong nhitng cim
bi€n quan trong nhat. Tin hiéu thé tich gi6 dugc st dung d€ tinh todn lugng xing
phun co ban va géc danh Ira s6m cc ban. Hoat dong ctia n6 dwa vao nguyén 1y
diing dién 4p k€& c6 dién trd thay ddi ki€u trugt.

Céu tao va nguyén ly hoat dong

Bo do gi6 ki€u trugt bao gdm canh
do gi6é dudc giit bing mot 10 xo hoan
ltc, cdnh gidm chin, budng gidm
chan, cdm bi€n khong khi nap, vit
chinh cAm chirng, mach ré phu, dién
ap k€ kiu truot dugc gin dong truc
v6i cdnh do gi6 va mdt cong tic bom

s

W
-~
s
-4

3

xang.

EEY

Cdnh do
Cdnh gidm chdn

Cdm bién nhiét do khi nap
Pién dp ké kiéu truot

Vit chinh CO

Mach ré

Buédng gidm chédn

Hinh 6-5: B¢ do gié kiéu truopt slow runn ng ful load

NS RN W~
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Lugng gié vao ddng cd nhiéu hay it tiy thudc vao vi tri cdnh buém ga va tdc
dod dong co. Khi gié nap di qua bd do gié tir loc gié né s& mé dian cdnh do. Khi
lyc tdc dong l1én cdnh do can bang vdi luc 10 xo thi cdnh do s& ditng yén. Cdnh
do va dién dp k& dugc thi€t k€ ddng truc nhim muc dich chuyén géc mé canh do
gi6 thanh tin hiéu dién 4p nhd dién 4p k€.

Vit chinh hén hop cdm chiing (vit chinh CO)
B do gi6 c6 hai mach gié: mach gi6 chinh di qua cdnh do gi6 va mach gi6 ré
di qua vit chinh CO. Lugng gié qua mach r€ ting s& lam gidm lugng gié qua
cdanh do gi6 vi th&, géc md clia cdnh do gié s€ nhd lai va ngugc lai.

_ il
1 (zig tri tién ’ l (ria tri tiéu
chudn chudn

e

Hinh 6-6: Vit chinh hén hop cdm chiing

Vi lugng xang phun c¢d ban phu thudc vao géc mé cadnh do gid, nén ty 1€ xidng
gi6 ¢6 thé thay d6i bing cdch diéu chinh lugng gié qua mach ré. Nhd chinh ty 1&
hdn hdp & miic cAm chirng thong qua vit CO nén thanh phan % CO trong khi thai
sé& dudc diéu chinh. Tuy nhién, diéu nay chi thuc hién dugc & tdc dd cAm chirng
vi khi cdnh do gi6 di m§ 16n, lugng gié qua mach ré dnh hudng rit it d&€n lugng
gi6 qua mach chinh. Trén thyc t&€, ngudi ta con c6 thé diéu chinh hdn hop bing
cdch thay ddi sifc cing clia 10 xo.

Bubng giam chén va cdnh gidm chén

Budng gidm chin va cdnh gidm chin c6 cong dung 6n dinh chuyén dong cia
cdanh do gi6. Do 4p luc gi6 thay ddi, cdnh do gi6 sé& bi rung gdy 4nh hudng dén
dd chinh x4dc. P& ngin ngira dao dong cdnh do gi6é, ngudi ta thi€t k€ mdt cdnh
gidm chan lién v6i canh do d€ dap tit do rung.

Potentiometer

Compensation

plate
X Ve ~  Barisg To air intake .
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Hinh 6-7: Canh gidm chdn va budng giam chdn
Cong tdc bom nhién ligu (chi co trén xe Toyota)

Cong tic bom nhién liéu dugc bd tri chung véi dién 4p k€. Khi ddng co chay,
gi6 dugc hiat vao nang cdnh do gié 1én lam cong tic dong. Khi ddng co ngirng,
do khdng c6 luc gi6 tic dong 1én canh do 1am cdnh do quay vé vi tri ban dau
khi€n cong tic hd khién bom xiing khdong hoat dong du cong tic mdy dang & vi
tri ON. Cédc loai xe khdc khong mic cong tic diéu khién bom trén bo do gi6 ki€u

trugt.
foe]
Céng tdc bom
nhién liéua bit
Khéng khi e =4
I
DONG CO DANG CHAY
Hinh 6-8: Céng tdc bom xdng trong bo do gié kiéu truot
Mach dién

C6 hai loai cdm bi&n do gié cdnh trugt chi khdc nhau vé bdn chdt mach dién.

Loai 1: Dién 4p VS ting khi lugng khi nap ting chi yéu dung cho L-Jetronic dsi
cii. Loai nay dugc cung cdp dién 4p accu 712V tai ddu VB. VC c6 dién 4p
khong ddi nhung nhd hon. Pién dp & diu VS ting theo géc md cia cdnh

do gié.
:___:_________________________: Voltage of battery
| S | A
R / ! st
I | VB < E2
: :
! 1
! VC «—— E2
= — | K
! 1
! 1
—— - ———— g ——— @ ——— == - — 9 — —¢- -
Fc| |EIl E2 | VB vC [VS [THA VS «— E2
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Hinh 6-9: Mach di¢n va duong ddic tuyén cam bién do gié logi dién dp ting

ECU so sdnh dién dp accu (VB) v6i dd chénh dién 4p giita VC va VS d€ xéc
dinh lugng gi6 nap theo cOng thifc:

G = VB VEZ
Vc _VS

G: lugng gié nap

Néu cuc VC bi dodn mach, lic d6 G ting, ECU sé& diéu khién lugng nhién
liéu phun cuc dai, bAt chdp su thay ddi & tin hiéu VS. Piéu ndy c6 nghia la: khi
dong c¢d & caAm chirng, nhién liéu dudc phun qui nhiéu va dong cd s& bi ngdp
xidng din t6i ngung hoat dong.

N&u cyc VS bi dodn mach, VC sé& ludn & mic cuc dailam cho G gidm, lic nay
ECU s& diéu khién lugng phun nhién liéu gidm di mac du cé sy thay ddi & tin
hiéu VS.

Loai 2: Bién 4p VS gidm khi lugng khi nap ting. Loai nay ECU s& cung cap
dién 4p 5V d&n cuc VC. Pién 4dp ra VS thay d6i va gidm theo géc md

cua canh do.

VC ., E2

VS <« E2

o [

Y

Hinh 6-10: Mach dién va duong ddc tuyén cam bién do gié loai dién dp gidm
6.3.1.2 Cam bién do gi6 dang xoay léc (Karman)
Nguyén ly lam viéc

Cdc cdm bi€n loai ndy dya trén hién tugng vat ly sau:
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Khi cho dong khi di qua mdt vat thé cd dinh khé chdy vong (thanh tao xody -
Karman Vortex) thi phia sau né s& xudt hién sy xody 18c thay ddi tuAn hoan
dudc goi 1a sy xody 16c Karman. P6i v6i mot 6ng dai vd tin c6 dudng kinh d,
quan hé giita tin s6 xody 16c f va van tdc dong chdy V dugc xdc dinh bdi s6
Struhall:

s=/4
V

Trong hiéu &ng Karman néu trén, s& Struhall khong d6i trong dai rong cida
cdc sO Reinolds nén van toc dong chdy hay luu lugng khi di qua ti 1€ thuin véi
tan s6 xody 16¢ f va c6 thé xdc dinh V bing cdch do f.

_fd

S

Ly thuy&t vé su xody 16c khi dong khi di ngang qua vit cdn da dudc dua ra
béi Struhall tir nim 1878. Nhung mai dé€n nim 1934 dung cu do dau tién dua
trén ly thuy&t nady mdéi dugc ché tao.

V

Ngay nay c6 rat nhiéu sing ché trong linh vuc nay dudc tng dung dé do luu
lugng khi nap trong hé thdng diéu khién phun xidng nhung trong khudn khd gido
trinh nay chi khdo sdt hai loai chinh: loai Karman quang va loai Karman siéu
am.

* Karman kiéu quang:

La loai cAm bi&n do luu lugng gié ki€u quang do truc ti€p thé tich khinap. So
véi ki€u trugt, né c6 vu diém 1a nhd gon va nhe hon. Ngoii ra, ciu tric dudng
ong don gidn sé giam trd lyc trén dudng dng nap.

Céu tao va nguyén ly hoat dopng:

C4m bi€n Karman quang c6 cAu tao nhu trinh bay trén hinh 6-11, bao gdbm
mot tru ditng dong vai tro cla bd tao dong xody, dugc dit § gitta dong khi nap.
Khi dong khi di qua, su xody I8¢ s& dudc hinh thanh phia sau bd tao xody con
goi la cdc dong xody Karman.

Cdc dong xody Karman di theo rdnh huéng lam rung mot guong mong dudgc
pht nhdm 1am thay ddi huéng phin chi€u tir d&én LED dé&n phototransistor. Nhur
vay, tin s& déng md clia transistor nay sé& thay d6i theo luu lugng khi nap. TAn
s0 f dudc xdc dinh theo cdng thifc sau:

v
=S.—
4 d

Trong d6:
V: la véan téc dong khi
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d: la duong kinh tru diing

S: la s6 Struhall (S = 0.2 ddi vdi cdm bién nay)
Cin ctf vao tan s6 f, ECU s& xdc dinh th€ tich tuong ng clia khdng khi di

vao cédc xylanh, tir d6 tinh ra lugng xidng phun can thiét.

1.Photo transistor

2.ben led

3.Guong (dugc trdng
nhom)

4. Mach dém dong xody

5.Ludi on dinh

6.Vdt tao xody

7.Cdm bién dp sudt khi
troi

8.Dong xody

Hinh 6-11: Bé do gi6 kiéu Karman quang

Khi lugng gié vao it, tim guong rung it va phototransistor s& déng mg & tan
s0 f thap. Ngugc lai, khi lugng gi6é vao nhi€u, guong rung nhanh va tin sd fcao.

LED Photo - transistor

Gi6 vao Luu lugng G16 vao
gi6 trung nhiéu
| B tao xody |
Hinh 6-12: Céu tao va dang xung loai Karman
Mach dién:
)
i AAA : VC I
! AN —
' LED :
C’ A ) ECU
i El
I \__ QE ).
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Hinh 6-13: Mach dién do gié kiéu Karman quang

* B¢ do gié Karman kiéu siéu dm (ultrasonic)

Cdu tao: B6 do gi6 Karman ki€u siéu Am dugc st dung trong hé thdng
LU-Jetronic (Misubishi, Huyndai) cé ciu tric tao xody tuong tu nhu ki€u
quang nhung viéc do tan s& xody I8¢ dugc thyc hién thdng qua séng siéu
am. N6 bao gdm cdc bd phin sau:

Ld dinh huéng: Phan bé dong khi di vao.

Cuc tao xody: Tao cdc dong xody l6c Karman.

Bo khué&ch dai: Tao ra séng siéu am .

B0 phat song: Phdt cdc song siéu am .

B0 nhan song: Nhan cdc song siéu am.

B di€u chinh xung: Chuyén doi cdc song siéu dm da nhdn duoc

thanh cdc xung dién dang so.

Séng si€u dm ! ! i

V Loa phadt

@ @ Dong xo0a i budm ga :
4 | | | Karman ::> !
—I B6 nhian :— —————————— ' !

wacoal S [ 11N JUUL

A oA’ ., o« A7 A A
Hinh 6-14: Cdu tao cam bién do gio Karman kieu siéu aém

Khuéch dai| — |

j

‘<<

Phuong phadp do gio:

Khi dong khi di qua cuc tao xody dang cdt véi mit cdt hinh tam gidc, nd sé
tao ra 2 dong xody ngudc chiéu nhau: mdt dong theo chiéu kim ddng hd va dong
kia ngugc chiéu kim ddng hd (dong xody Karman). Tan s6 xuét hién dong xody
ti 1€ thudn vdi luu lugng khi nap tic phu thudc vao d6 md cia canh buém ga.

© o4

.
PGS.TS D3 Vinb5

Trang : 183

cupengrechnvien DRROPKT TP. HCthp://vw@wie&a@%wn


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

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

Hé théng dién va dién tit trén 6t6 hién dai - Hé théng dién déng co

Hinh 6-15: Cdch tao xody loc

Khi khong c6 dong khi di qua thi cuc tao xody khong thé phat ra dong xody
Karman, vi th€ séng siéu Am dugc lan tir bd phian phat séng (loa) d€n bd nhan
séng (micro) trong mdt thdi gian ¢d dinh T dude dung 1am thdi gian chuin dé€ so.
(xem hinh 6.16).

Loa phat

T, T, T,
Thoi gian /\\ //\\ /\
- chuin
— YV
\_/

T, T,

Xung da hi€u chinh

Hinh 6-16: Bg phdt song va dang xung
Séng siéu Am khi gidp dong xody theo chiéu kim dong hd di qua s& truyén
dén bd nhan nhanh hon tic thdi gian d€ séng siéu Am di qua dudng kinh d cda

ong nap T, ngin hon thdi gian chuén T.
Loa phat

=T
—— 5

L

B6 nhidn

Hinh 6-17: Dong khi xody cing chiéu séng siéu am

Trong trudng hop séng siéu 4m gip dong xody ngudc chiéu kim ddng hd,
thdi gian d€ bd nhan séng nhian dudc tin hiéu tir bd phat 13 T, 16n hon thdi gian
chuin T.

Loa phat
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Hinh 6-18: Dong khi nguoc chiéu séng siéu am
Nhu vay, khi khong khi di vao xylanh, do cdc dong xody thuian va nghich
chiéu kim ddng hd lién tuc di qua giita bd phdt va bd nhan nén thdi gian do dugc
s& thay ddi. Ctt mdi 1an thdi gian séng truyén thay d6i tir T, d&€n T, bd chuyén doi
s€ phdtra 1 xung vudng.

Khi gié vao nhiéu, sy thay ddi vé thdi gian s& nhiéu hon va bo diéu chinh
phdt xung s& phat ra xung vudng vdi tan s6 16n hon. Ngudc lai, khi gié vao fit,
ECU sé& nhian dudc cdc xung vudng c6 mat do thua hon. Nhu vay thé tich gié di
vao dudng dng nap ty 1é thuin vdi tan s6 phat xung ctia bd diéu chinh.

Khi c6 nhiéu khong khi

ﬂﬂﬂﬂf
URVETAY

o

7 A A oA’ A
Tin hiéu xung ra & bo bién doi

Khi cé it Khong khi di qua

A alale
VARVARWY,

]

s *A A A A
Tin hiéu xung ra & bo bién doi

Hinh 6-19: Xung ra ciia b do gi6 Karman siéu am thay doi theo

luu luong khi nap
Mach dién
+5V
+12\? B6 nhan
song N
Bo . Bo >
tao = D_> didu _[; é CPU
séng = _) chinh
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Hinh 6-20: Mach dién cam bién do gié Karman siéu Gm

6.3.1.3 Cam bién do gi6 kiéu dday nhiét (trong LH-
Jetronic)

Nguyén 1y ctia bd do gi6é ki€u nhiét dua trén sy phu thudc ciia ning lugng
nhiét W thodt ra tif mot linh kién dugc nung néng bing dién (phan ti nhiét) nhu :
diy nhiét, mang nhiét hodc dién tr§ nhiét (thermistor) dugc dit trong dong khi
nap vao khdi lugng gi6 G di qua va dugc tinh theo cong thifc sau:

W =K.AtG"
Trong do:
K: hiing s0 ty 1&
At: chénh 1éch nhiét do gifta phan tlf nhiét va dong khi.
n: hé s6 phu thudc vao dic tinh trao d6i nhiét giita phan td
nhi€t va moi trudng.
So dd cam bi€n do gi6 loai nhiét dd khong d6i dugc trinh bay trén hinh 6-17.

bién tr§ Ry (dudc nung néng) va dién trd bu nhiét Rx (Iam bing platin) dugc
mic vao hai nhianh cla cidu Wheatstone. C3 hai dién tré nay déu dugc dit trén

dudng dng nap.

Khi ndi cdc ngd vao clia khuéch dai thuat todn 1 (OP AMP) véi dudng chéo
clia cAu, OP AMP1 sé& giif cho cAu ludn dugc cin bing (c6 nghia la VA —VB = 0)
bing cdch diéu khién transitor T, va T, , lam thay d6i cudng d6 dong dién chay

qua cau.

Nhu vy, khi ¢é su thay d6i luong khong khi di qua, gid tri dién tr§ do Ry
thay ddi 1am cho cAu ma't can biing, OP AMP1 diéu chinh dong qua ciu gift cho
gia tri Ry khong ddi va cdu sé& can bing vdi bat cif van tdc vao cla dong khong
khi. Tin hiéu dién thé€ ra clia mach do dudc I1dy tir R, c6 hé sd nhiét dién trd rat
nhd, do d6 ty 1& thuin vdi dong dién di qua nd. Tin hiéu ndy sau khi di qua cdu
phan th€ gédm R; va R, dugc dua d€n OP AMP?2 giit chiic ning chuyén phat. Pién
tré R, duing d€ diéu chinh dién thé€ & ngd ra.
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Hinh 6-21: Mach dién cam bién do gié kiéu ddy nhiét

Viéc xdc 1ap khodng chénh lIéch nhiét do Ar giita phan t& nhiét Ry va nhiét do
dong khi dugc diéu chinh bdi Rp.
Néu At cang 16n thi do nhay clia cdm bi€n cang ting.

U(v)
3 — |a- 116°¢
) T AC= 56°C

2 =
/ At = 30°C
1 e
L—
%/

100 200 300 400 G (Kg/h)

Hinh 6-22: St phu thudc cia hi¢u dién thé ngo ra vao khoi lupng khi nap &
cdc miic chénh léch nhiét dp khdc nhau.

Khi nhiét dd khong khi nap thay ddi sé din t&i sy thay d6i Ar. Vi vay, van dé
can bing nhiét dudc thuc hién bdi Ry mic & modt nhinh khic clia ciu
Wheatstone. Thong thudng trong cic mach ty 1& Ry Rg =1:10.

Trong qud trinh lam viéc, mach dién t& ludn gilr cho sy chénh 1éch nhiét do
At giita ddy nhiét va dong khong khi vao khodng 750°C (air mass sensor
BOSCH).
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D€ lam sach dién trd nhiét (bi dd vi bi bam bui, diu..), trong mot s& ECU
dung cho ddng cd c6 phan khdi I6n, véi s§ xylanh Z >6 cdn ¢6 mach nung day
nhiét trong vong mot gidy, dwa nhiét do tir 150°C 1én 1000°C sau khi tit cong tic
mdy, trong trudng hgp dong cd da chay trén 1500 vong/phiit, tdc dd xe trén
20km/h va nhiét d0 nudc dudi 150°C (air mass senssor NISSAN). Theo s& liéu
clia mot s6 hang, @6 4m clia khdng khi gan nhu khong 4nh hudng dén dd chinh
x4c clia cAm bién.

Trén cdm bi€n hing HITACHI, cdm bi€n do gié loai day nhiét thudng dugc
dat trén mach gio ré, song song v§i dudng gié chinh. Nhd vdy ma hoat dong cia
cam bi€n it phu thudc vao su rung dong cia dong khi.

Thang do cla cdm bién tir 9 = 360 kg/h sai s& 5 + 7% va c6 do nhay cao nhd
hiing s6 thdi gian cda mach chi vao khodng 20ms.

D3&i véi cdc xe MY (GM, FORD..)) thay vi diy nhiét, ngudi ta sit dung mang
nhiét. Cdm bién do gié loai mang nhiét khic phuc dudc nhuge di€m chii y&u clia
loai diy nhiét 12 do bén cd hoc clia cdm bi&n dudc ting Ién.

1-Thén; 2-Cdm bién nhiét do khong khi; 3-Ludi on dinh;
4-Kénh do; 5-Mang nhiét; 6-Mach dién tit

Hinh 6-23: Cam bién do gié loai mang nhiét

Hinh trén trinh bay cdu tao cdm bién do gi6é loai mang nhiét cia hing
GENERAL MOTORS. Mang 5 gém hai dién trg: dién tré do Ry va dién trd bu
nhiét Rx dudc phu trén mot d€ 1am biang chat déo. Sy chénh léch nhiét do clia
Ry v6i dong khong khi dugc gitt & 70°C nhd mach tuong tu nhu hinh 6-21. Thang
do clia cAm bién trong khodng 15470 kg/h.

Khi thiét k&€ cAm bi€n do gi6 ki€u nhiét, dit trén dudng 6ng nap ctia dong
cd can lvu y nhitng dic diém sau:
1. C4m bi€n bi tdc dong bdi dong khi trong dudng Ong nap, bat k¥ tir
huéng nao nén cé thé ting d6 sai so khi cé su xung ddong cda dong khi.
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2. Trén cic ché @6 chuyén ti€p cia dong cd, (ting tdc, gidm toc...) do cdm
bi€n c6 d6 nhay cao nén cé thé xady ra trudng hop khong in khdp giira tin
hiéu bdo vé ECU va lugng khong khi thuc &€ di vao budng dot. Pi¢u d6 sé&
xdy ra néu khong tinh dén vi tri lip dit cia cdm bi€n va cdc qud trinh khi
dong hoc trén dudng 6ng nap, s& lam tré dong khi khi ting tdc do dot ngdt.

3. Cam bié€n do gié kiéu nhiét do truc ti€p khdi lugng khdng khi nén ECU
khdng ciAn mach hiéu chinh hda khi theo dp suat khi trdi cho trudng hop xe
chay & ving ndi cao.

4. Vit chinh CO trén cdm bién khong nim trén dudng bypass ma la bién
tré gdn trén mach dién .

5. Trén mot so xe, cdm bién do gié ki€u nhiét dugc két hgp vdi ki€u xody
Karman. Khi dong khdng khi di qua vat tao xody, su xody 16c cia khong
khi s& 4nh hudng d&€n nhiét do day nhiét theo tan s& xody 16c. Tan s nay
ty 1& thuin véi lugng khong khi va dugc dua vé ECU xt 1y dé tinh lugng
xang tuong Ung.

Cdm bi€n ki€u nhiét thudng gip trén cdc ddng cd phun xing cé ting 4p
(Turbo charger), vi 4p luc 16n trén dudng 6ng nap nén khong thé sit dung MAP
sensor hoic cdm bién do gid loai cdnh trugt.

Nh& ¢6 qudn tinh thap, két cAu gon, nhe, khong c6 phin tir di dong va it cdn
gi6, nén cdm bi€n do gié ki€u nhiét da dudc tng dung rong rii trong hé thdng
diéu khién phun xing hién nay.

6.3.1.4 Cam bién ap sudt tuyét déi trén duong éng
nap (MAP - Manifold Absolute Pressure sensor)

Khic véi L-Jetronic, trén hé thong phun xidng loai D-Jetronic lugng khi nap
di vao xy lanh dugc xdc dinh gidn ti€p (phai tinh lai) thong qua cdm bi€n do 4p
sudt tuyét doi trén dudng ong nap. Khi tdi thay ddi, 4p suit tuyét ddi trong
dudng 6ng nap sé thay d6i va MAP sensor sé& chuyén thanh tin hiéu dién thé bdo
vé ECU d& tinh ra lugng khong khi di viao xylanh. Sau dé, dwa vio gi4 tri nay
ECU sé& diéu khién thdi gian m& kim phun va thdi di€ém danh 1i¥a.
Co6 ba loai:

e Loai 4p dién k&
Céu tao va nguyén ly hoat dopng:

Loai cdm bi€n nay dua trén nguyén 1y cAu Wheatstone. Mach cAu Wheatstone
dugc st dung trong thi€t bi nhim tao ra mot dién thé phit hdp vdi su thay doi
dién trd.

C4dm bi€n bao gdm mot tAm silicon nhd (hay goi 1a mang ngiin) day hon & hai
mép ngoai (khoang 0,25 mm) va mdéng & gitta (khoang 0,025 mm). Hai mép dugc
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lam kin cling v6i mat trong cda tAm silicon tao thanh budng chin khong trong
cam bi€n. Mit ngoai tAm silicon t1ep xtc vai ap suat du’dng ono nap. Hai mit

cia tdm silicon dugc phu thach a1 1 2zoresistor).
1. Mach bdn dan

2. Bubéng chdn khong

3. Gidc cdm 2 3

4. Loc khi

5. Puong éng nap

Hinh 6-35: Cdm bién dp sudt duong éng nap

Khi 4p sudt dudng dng nap thay ddi, gid tri cda dién trd 4p dién sé& thay doi.
Céc dién tr& 4p dién dudc ndi thanh cau Wheatstone. Khi mang ngin khong bi
bién dang (twong tng véi trudng hop dong co chua hoat dong hoic tai 16n), tat cd
bdn dién trd 4p dién déu c6 gid tri bing nhau va lic d6 khong cé su chénh léch
dién 4p gifta 2 dau cau. Khi 4p sudt dudng 6ng nap gidm, mang silicon bi bién
dang din dé&n gid tri dién trd 4p dién ciing bi thay ddi va 1am ma't cAn bing ciu
Wheastone. K&t qua 1a giita 2 ddu cau s& c6 su chénh léch dién 4p va tin hiéu
nay dugc khuéch dai dé€ diéu khién md transistor & ngd ra clia cdm bié€n c6 cuc C
treo. DO md cla transistor phu thudc vao dp sudt dudng dng nap din t6i su thay

ddi dién 4p bdo vé ECU. SR
5V
)
Q
m
g9/

Khuéch daw

Hinh 6-36: So dé nguyén ly cditi bien dp xudt duong éng nap

Mach dién:
ECU

VC VC

l % 5V
PIM PIM

_K E2 E2

]
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Hé théng dién va dién tit trén 6t6 hién dai - Hé théng dién déng co

Hinh 6-37: Mach dién cdm bién dp xudt duong éng nap

Duong ddc tuyén:

A
~ 4  —
é P
S 92+
O
on
[e=)
S b
=]
O
Q
150 450 750 mmHg
(20) (60) (100) (KPa)

Hinh 6-38: Puong ddc tuyén ciia MAP sensor
Hién nay trén cdc 6 tO , tOn tai 2 loai cdm bién do 4p suat tuyét ddi trén
dudng ong nap khdc nhau vé tin hiéu diu ra: dién th€ (TOYOTA, HONDA,
DAEWOO, GM, CHRYSLER..) vi tin s6(FORD).G loai MAP dién thé , gid tri
dién th€ thap nhat (lic cdnh budém ga déng hoan toan) va gid tri cao nhit (1d ¢
toan tdi) cling phu thudc vao loai xe, gy khé khin trong viéc 1dp Ian.

e Loai dién dung

C4m bi€n nay dua trén nguyén 1y thay ddi dién dung tu dién. Cdm bi€n bao
gdm hai dia silicon dit cdch nhau tao thanh budng kin & giita. Trén mdi dia c6
dién cuc ndi hai tim silicon v6i nhau. Ap sudt dudng éng nap thay ddi s& lam
cong hai dia vao huéng bén trong, 1am khodng cdch giita hai dia gidm khién ting
dién dung tu dién. Su thay d6i dién dung tu dién sinh tin hiéu dién 4p gdi vé
ECU d€ nhan biét 4p suit trén dudng dng nap.

Pudng 6’ngl
nap | |
|~ R — -
Buodng
|- —
I ngan S -
(o) [
E CU

Hinh 6-39: S0 do cdu tao cdm bién MAP loai di¢n dung
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Hé théng dién va dién tit trén 6t6 hién dai - Hé théng dién déng co

e Loai sailéch t tuy&n tinh:

Bufjn% (A)I'ng nap Pudng I@’rllg nap

L paayy

T et

V.

\Y E \Y U B
© i @l
U U

Vour Vour

Hinh 6-40: So do nguyén Iy MAP sensor logi sai l¢ch tic tuyén tinh

C4m bi€n nay bao gdm mdt cudn diy sd cdp, hai cudn diy thi cip quin
ngudc chiéu nhau va mot 16i sit di chuyén. Mot ngudn dién 4p xoay chiéu dugc
cung cAp cho cudn so cap. Khi 16i § vi tri giita, chénh 1éch dién th€ giita hai cudn
thit cAp bing khong. Khi 4p sui't dudng 6ng nap thay ddi, budng khi 4p s& hiit 16i
thép di chuyén phii hdp vdi tdi dong cd, lic nay tir thong qua hai cudn thit cap sé&
khac biét gdy nén su chénh 1éch dién thé. Tin hiéu dién thé tif cdc cudn thit cap
dugc g&i vé ECU nhin bi€t tinh trang dp sudt trén dudng dng nap.

6.3.2 Cam bién téc dé déng co va vi tri piston

Cam bién vi tri piston (TDC sensor hay con goi 1a cdm bi€n G) bdo cho ECU
bi€t vi tri tir di€m thugng hoic trudc ti di€m thudng ciia piston. Trong mot s
trudng hdp, chi cé vi tri clia piston xylanh s6 1 (hoic s6 6) dugc bdo vé ECU, con
vi tri cdc xylanh con lai s& dugc tinh todn. Cong dung ctia cdm bi€n nay 1a dé
ECU x4c dinh thdi di€ém d4nh 1ita va cd thdi di€m phun. Vi vay, trong nhiéu hé
thong diéu khi€n dong cd, s6 xung phdt ra tif cAm bi€n phu thudc vio kiéu phun
(d6c 1ap, nhém hay ddng loat) va thudng bing sd 1in phun trong mot chu ky.
Trén mot sd xe, tin hiéu vi tri piston xylanh s& 01 con dung lam xung reset dé
ECU tinh todn va nhip gid tri méi trén RAM sau mdi chu ky (2 vong quay truc
khuju).

Cam bién toc do dong co (Engine speed ; crankshaft angle sensor hay con
goi la tin hiéu NE) dung d€ bdo toc dd dong co dé tinh todan hoic tim géc danh
Itra t6i vu va lugng nhién liéu s& phun cho tirng xylanh. Cdm bién nay cling dugc
diing vio muc dich diéu khién t6c dd cAm chirng hodc cdt nhién liéu & ch& do
cam chirng cudng biic.
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Hé théng dién va dién tit trén 6t6 hién dai - Hé théng dién déng co

C6 nhiéu cdch bd tri cdm bi€n G va NE trén dong co: trong delco, trén banh
da, hodc trén bdnh ring c6t cam. Po6i khi ECU chi dwa vio mdt xung 14y tif cdm
bi€n hoiic IC d4nh Iira dé x4c dinh vi tri piston 14n tdc dd truc khuyu.

C4m bi€n vi tri xilanh va cdm bié€n tdc d6 dong co c6 nhiéu dang khdc nhau
nhu: cdm bi€n dién tif loai nam chim quay hoic ditng yén, cdm bi€n quang, cdm
bi&én Hall...

6.3.2.1 Loaidung cam bién dién tix

Cau tao:

Cudn ddw . Rotor phdr Rotor phat Cudnddy
phdtzung G xung G xung ME phidtzung NE

Hinh 6-24: So' dé b6 tri cam bién G va NE trén xe TOYOTA

Trén hinh 6-24 trinh bay sd dd bd tri ciia cdm bién vi tri xy lanh va tdc do
dong co dang dién tir trén xe Toyota loai nam chim ding yén. Mdi cdm bién
gdm c6 rotor dé khép mach tir va cudn diy cim tng ma 16i gin v6i mdt nam
chAm vinh ctru ditng yén. SO ring trén rotor va sd cudn diy cdm tng thay ddi tiy
thudc vao loai dong co. Phan tif phat xung G c6 thé c6 1; 2; 4 hodc 6, con phin
t&r phat xung NE c6 thé ¢6 4; 24 hoic st dung s8 ring ctia banh da. O day ta xem
xét cidu tao va hoat dong clia bd tao tin hiéu G va NE loai mot cudn cdm tng —
mot rotor 4 rdng cho tin hi€u G va mot cudn cadm &ng - mdt rotor 24 rdng cho tin
hiéu NE. Hai rotor ndy gin dong truc vdi bo chia dién, banh ring tin hiéu G nim
trén, con banh rdng phat tin hi€u NE phia dudi.

Nam chédm vinh ciiu

]

¢ ) Cudn ddy
D cdm bién

O

O
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Hinh 6-25: So dé nguyén ly ciia loai diung cdm bién dién tic

Nguyén Iy hoat dong (xem hinh 6-25): BO phan chinh clia cdm bi€n 1a mot
cudn cdm ng, mdt nam chAm vinh cru va mdt rotor dung dé khép mach tir cé
s6 ring tuy loai dong co. Khi cya ring clia rotor khong nim ddi dién cyc tir, thi
tir thdng di qua cudn day cdm rng s& c6 gid tri thip vi khe hd khong khi 16n nén
c6 tir trd cao. Khi mot cua ring dén gin cuc tir cda cudn diy, khe hd khong khi
gidm dan khi€n tr thong ting nhanh. Nhu vay, nhd sy bi€n thién tir thong, trén
cudn diy s& xudt hién mo stc dién dong cdm wng. Khi cua ring rotor doi dién
véi cuc tir clia cudn day, tir thong dat gid tri cuc dai nhung dién 4p & hai dau
cudn day bing khong. Khi cua ring rotor di chuyén ra khdi cuc tir, thi khe hd
khong khi ting dian lam tir thong gidm sinh ra mot sitc dién dong theo chiéu
ngudc lai.

¢ Tin hiéu G:

Cudn cdm nhan tin hiéu G, gin trén thin ctia bo chia dién. Rotor tin hiéu G c6 4
ring s& cho 4 xung dang sin cho mdi vong quay clia truc cam. Xem hinh 6-26.

¢ Tin hiéu NE:

Tin hiéu NE dudc tao ra trong cudn cdm cliing nguyén 1y nhu tin hiéu G. Piéu
khac nhau duy nhat 1a rotor ctia tin hiéu NE cé 24 ring. Cudn diy cdm bi€n sé&
phdt 24 xung trong mdi vong quay ctia delco.

Mach dién va dang xung:
Tin hiéu G (1 cuon kich 4 rang)
Tin hiéu NE (1 cudn kich 24 rdng).
Engine ECU

/—\ 80°C
%}> T G +—AAA—
Tin hiéu
$ :
G_
i%:g g —E A — NE

I N
Hinh 6-26: So d6 mach dién va dang tin hiéu xung G va NE.

Mot s6 mach dién va dang xung cia tin hi¢u G va NE vdi s6 rang khdc
nhau trén TOYOTA
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1. Tin hiéu G (1 cuén kich, 2 rdang).
Tin hiéu NE (1 cudn kich, 24 rdang).

( ) . 180°CA
_(m\—G, I I
Tin hiéu
G
G-
. 180°CA
r ’I Tin hiéu
0 ——————
L J

Hinh 6-27: So do va dang xung loai 2/24

2. Tin hiéu G;va G, (2 cudn kich, I rdng).
Tin hiéu NE (1 cudn kich, 24 rdng).

720° CA

RSN
Gl Tin hiéu
o G2

Gl

‘ NE
: Tin hiéu
NE

. J

Hinh 6-28: So do va dang xungloai 1/24

3. Tin hiéu NE (1 cudn kich, 4 rang).

)
180°CA
NE ) D
@ 5 2
‘g A 0
g
= o
88 Tin hiéu NE
—1 N—
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Hinh 6-29: So do va dang xung loai 1 cudn ddy chung cho G va NE
két hop véi IC danh lita

4. Tin hiéu G (1 cudn kich, 1 rang).
Tin hiéu Ne (2 cuonkich, 4 rdng).

)
G
@>>| 00a0 ol Tin hiéu
- G
NE| O
&
£ 180°CA
2 Tin hi¢u
& :
% i NE
NE-
N——

Hinh 6-30: So' do va dang xung loai 1/4

5. Tin hiéu NE (2 cudn kich, 4 rdang)

)
NE .
- 180" CA
< :l‘:: = O
m
£ Tin hi&
20 NE
NE- |
N——/

Hinh 6-31: So do va dang xung loai 2 cuén diy chung cho G va NE

6. Tin hiéu G (1 cudn kich, 1 rdang).
Tin hiéu NE (2 cudn kich, 4 rdang).

Q™1 | 1w

-
A [ meu
= |NEL 2
‘ ia’ | 2| 1s0'ca
&D / Tin hi€u
f NE
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Hinh 6-32: So'do va dang xung ciia loai 4/4 két hop IC ddanh lita

6.3.2.2 Loaidung cam bién quang:

Ciu tao:

Moy si 4 “Chiadd
¥ vgn h ngoal

Hinh 6-33: Cam bién quang

Rotor ctia cdm bi€n (dugc 1dp vdéi truc delco) 1a mot dia nhom mdng khic
vach. Vanh trong ¢6 sd rinh twong Gng v6i s6 xy lanh trong d6 ¢c6 mot rinh rong
hon ddnh d&u vi tri piston mdy s& 1. Nhém cdc rinh nay k&t hop véi cip diode
phdt quang (LED) va diode cdm quang (photodiode) con goi la photocouple thi
nhat 13 bo phan dé phdt xung G. Vanh ngoai cia dia c6 khic 360 rinh nhd, mdi
rinh déu tng v6i 2° gbc quay cia truc khuyu. Diode phét quang va diode cim
quang thi hai dit trén quy dao ctia rdnh nho tao thanh b6 phan phat xung NE.

Mach dién:
Accu
A = i
AN 5V ¢ \LSV — AN\ —3¥ CB vi tri
<\ — piston
L el e b
- — T diodes§ 5\/\.t — AN, ——e
' . 5V
| [21] «/v\/—>_2
CB tdc
dd dong
RN ca
L
02 vong quay truc khuyu
Vi
waw T U . O
CB vi tri piston 5V ) Khi 4nh sdng cua LED di qua ranh
~ 2
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Hinh 6-34: Mach dién cam bién quang

Khi dia quay, cdc rinh 1an lugt di qua photocouple. Lic nay, 4nh sdng tir dén
LED chié€u t6i photodiode chiing trd nén din dién. Khi d6 dién dp 6 ngd vao (+)
cia OP AMP s& 16n hon dién 4p & ngd vao (-), vi th€,  ngd ra OP AMP dién 4p
s€ § mdc cao. Khi ranh ra khdi photocouple, photodiode khong nhdn dugc anh
sdng tir d&n LED, dong dién bi ngidt d0t ngdt nén dién dp & ngd vao (+) cia OP
AMP bing 0. K&t qud 1a dién d4p & ngd ra cia OP AMP xudng mitc thdp. Cdc
xung G va NE § day déu la dang xung vudng c6 gid tri cao nhit 1a 5V, thap nhat
la OV.

6.3.3 Cam bién buém ga (Throttle position sensor)

C4m bi€n vi tri cdnh buém ga dugc 14p & trén truc cdnh buém ga. Cdm bi€n
nay déng vai trdo chuyén vi tri goc mé canh buém ga thanh tin hiéu dién thé géi
dén ECU.

Tin hiéu cdm chirng (IDL) dung dé diéu khi€n phun nhién liéu khi ting tdc
va gidm toc cling nhu hiéu chinh thdi diém danh I¢a. Trén mot sd xe, cim bién
vi tri buém ga con gitip ECU diéu khién hop sd tu dong.

Tin hiéu toan tdi (PSW) duing d€ ting lugng xing phun & ch& dd toan tai dé
ting cong suat dong co.
C6 nhiéu loai cdm bi€n vi tri cdnh buém ga, tly theo yéu cau va thi€t k€ trén
cdc ddi xe ta thuong co cdc loai:
6.3.3.1 Loaicéng tdc
Ciu tao:
Gom c6:
- Mot cAn xoay dong truc véi canh buém ga.
- Cam dan huéng xoay theo can.
- Ti€p diém di dong di chuyén doc theo rianh clia cam din huéng
- Ti€p di€m cam chirng

N .0 < .
- Tiép di€ém toan tai
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1. 2-contact type

MLr

Hinh 6-41: Cdm bién cdnh buém ga loai cong tdc

Hoat dong:

e ( ch& do cAm chitng: Khi cdnh buém ga déng (g6c mé < 5%) thi ti€p diém

di dong s& ti€p xiic vdi ti€p di€m cAm chirng va gdi tin hiéu dién thé thong

bio cho ECU biét dong co dang hoat dong § mifc cam chirng.

Tin hiéu nay ciing ding dé cit nhién liéu khi dong co gidm tSc dot ngot (ché
dd cam chirng cudng bic). Vi du, khi xe dang chay & toc do cao ta mudn gidm
toc do, ta nha chian ban dap ga thi ti€p di€m cAm chirng trong cong tic cdnh
buém ga doéng, bdo cho ECU biét dong co dang gidm tdc. N&u tdc do dong cd
VUGt qué gid tri nhat dinh tiy theo tirng loai dong co thi ECU s& diéu khién cit
nhién liéu cho d&n khi tdc d6 cd dat tdc dd cam chirng &n dinh.

e ( ch& do tai 16n: Khi cdnh buém ga md khodng 50° — 7¢° (thy ting loai
dong co) so v6i vi tri déng hoan toan, ti€p di€m di dong ti€p xtc véi ti€p
di€m toan tai va gdi tin hiéu dién th€ dé bdo cho ECU biét tinh trang tdi 16n
ctia dong co.

Mach dién: C6 hailoai:

Loai am cho:

C4m bién vi tri
budém ga EC

By

+B or 5V
L.
o PSW +B or 5V

L.
1 ,

Hinh 6-42: Mach di¢n cdm bién vi tri canh buém ga loai Gm cho

IDL
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bién 4p 5V di qua mot dién trd trong ECU dwa dén cyc IDL va cuc PSW. 0] vi
tri cAm chirng dién 4p tir cuc IDL qua cong tic ti€p xic IDL vé mass. O vi tri
toan tdi dién dp tir cwvc PSW qua cong tic ti€p xtic PSW vé mass.

Loai duong cho:
C4m bién vi tri
buém ga
o~ )
EC
IDL}
+B or 5V
TL
£ PSW,
1

Hinh 6-43: Mach di¢n cdm bién vi tri buém ga loai duong cho

6.3.3.2 Cam bién vi tri canh buém ga loai bién tro:

Loai lien tuc Vanh truot-tidp
el £
i / =% diém cha tin
e higu DL

E,
1GL
VTA

Voo

Mé Vanh trugt-tidp
Dién trd B e
: hiéu géc mé

Hinh 6-44: Cam bién canh buém ga loai bién tré
Loaindy c6 ciu tao gdm hai con trugt, § diu mdi con trugt dudc thit k€ c6
cdc ti€p di€m cho tin hiéu caAm chirng va tin hiéu géc mg canh budém ga, cé ciu
tao nhut hinh 6-44.

Mach dién:
Enai
Throttle position nigins B
sensor ( )
L & 5V }
(Open) VTA |R1* -
,/ ol | IbL Hz*tﬁf +B
E2
— &
(Closed) E1
| ‘Jiz
To other ECU(s)
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Hinh 6-45: Mach dién cam bién vi tri cdnh buém ga logi bién tré

Mot dién d4p khong ddi 5V tit ECU cung c4dp dén cuc VC. Khi cdnh buém ga
md, con trudt trugt doc theo dién trd va tao ra dién 4p ting din & cyc VTA tuong
ting v6i gé6c m3 cdnh buém ga. Khi cdnh budm ga déng hoan toan, ti€p di€m
cAm chirng ndi cuc IDL véi cuc E2. Trén da sd cidc xe trir Toyota, cdm bi€n
buém ga loai bi€n trd chi cé 3 day VC, VTA va E2 ma khong c6 day IDL.

6.3.3.3 Mé6t sé loai cam bién vi tri canh buém ga coé
thém cdc gidc phu

Trén xe c6 trang bi hop sd tw dong, khi sang s6 cdm bi€n vi tri cdnh buém ga
sé& dong thdi bat sang vi tri LI, L2, L3 tuong Gng véi cdc vi tri tay s8. Tin hiéu
nay dugc g&i vé ECU dé diéu chinh lugng xing phun phit hdp véi ché do tai.

Cé cuc ndi L

Hinh 6-46: Cdm PSW
bién canh buém ga

" L et
co thém vi tri tay so X g ]

D6i v6i loai cdm bi€n c6 cong tic ACCI va ACC2. Khi dong co ting tdc &
cdc ch&€ do khdc nhau, tin hiéu tir hai vi tri cong tic nay dudc gdi vé ECU diéu
khién ting lugng xdng phun ddp tng dugc qud trinh ting toc dong co.

Cé cuc ndi Acc

Hinh 6-47: Cam bién cé cong tic ACCI va ACC2

Mot s6 cdm bién cé thém cdng tic chdy ngheo (lean burn).
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Loai 3 tiép diém

Hinh 6-48: Cdm bién buém ga cé thém cong tic chdy ngheo (LSW)

6.3.4 Cam bién nuéc lam mat va cam bién nhiét doé khi
nap

6.3.4.1 Cam bién nhiét dé nuéc lam mat (Coolant
water temperature sensor)
Dung dé xdc dinh nhiét do dong cd, ¢6 cdu tao 13 mdt dién trd nhiét
(thermistor) hay 1a mot diode.

Nguyén ly:

Dién trd nhiét 12 mot phan tir cAm nhan thay d6i dién trd theo nhiét d6. N6
dudc 1am biang vat liéu ban din nén c6 hé s nhiét dién tr§ Am (NTC —negative
temperature co-efficient). Khi nhiét @6 ting dién tr§ gidm va ngudc lai. Cdc loai
cdm bi€n nhiét do hoat dong ciing nguyén 1y nhung mic hoat dong va su thay
ddi dién trd theo nhiét dd c6 khdc nhau. Sy thay d6i gid tri dién trd sé& lam thay
ddi gid tri dién 4p dugc gdi d€n ECU trén nén tdng cAu phan 4p.

t B+
VV Vv Bo6 6n dp
Cam
bién B chuyd Pién rd
AL an 0 chuyén ién tr
nhiét do Y i

) doi A/D chuan

nudgc

Hinh 6-49 : Mach dién ciia cam bién nhiét do nuéc lam mdt

Trén s dd hinh 6-49 ta cé:

Pién dp 5V qua dién trd chuin (dién trd nay cé gia tri khong ddi theo nhiét
dd) t6i cdm bi€n rdi trd vé ECU vé mass. Nhu vay dién tr§ chudn va nhiét dién
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trd trong cdm bi€n tao thinh mot cAu phin dp. Pién 4p di€m giita cAu dugc dua
dén bd chuyén ddi tin hidu tuwong tu - s6 (bd chuyén d6i ADC — analog to digital
converter).

Khi nhiét do dong co thap, gid tri dién tr6 cam bi€n cao va dién 4p glri dén
bd bi€n d6i ADC 16n. Tin hiéu dién dp dudc chuyén ddi thanh mot diy xung
vudng va dugc gidi ma nhd bo vi xit 1y d€ thong bdo cho ECU bi€t dong cd dang
lanh. Khi dong co néng, gid tri dién tr§ cdm bi€n gidm kéo theo dién dp dit
gidm, bdo cho ECU bi€t1a dong cd dang néng.

Cau tao:

Thudng 1a tru rdng c6 ren ngoai, bén trong c6 gin mot dién trd dang ban din
c6 hé sd nhiét dién trd am.

3 2 1

1- Bdu ghim; 2- Vé; 3- Pién tré (NTC)
Hinh 6-50: Cdm bién nhiét dp nudc lam mdt
3 dong co lam mdt bing nuc, cdm bién duge gin & thain mdy, gdn bong
nudc 1am m4dt. Trong mot s6 trudng hop cdm bi€n dude 14p trén ndp may.

Mach dién ECU
DPén relay chinh / \
5V Vce
+B
+B;
ADC CPU
AAAY —
E»
THW E, E,
C4m bi&n nhiét do

nudc lam mat

Hinh 6-51: Mach dién cam bién nuéc lam mdt
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Duong ddc tuyén RkQ) A

20 L
10
5 e
2 e
1 e
051

03 1
02

0.1

1 1 1 1 1 1 1 >
-20 0 20 40 60 80 100 °C

-4 12 68 104 140 176 212 °F
Hinh 6-52: Puong ddc tinh ciia cdm bién nudc lam mdt
6.3.4.2 Cam bién nhiét dé khi nap (Intake Air
Temperature hay Manifold Air Temperature
sensor)

C4m bién nhiét dd khi nap diung d€ xdc dinh nhiét dd khi nap. Ciing giéng
nhu cdm bi€n nhiét d6 nudc, né gdm cé mot dién trd dude gin trong bd do gid
hoiic trén dudng dng nap.

Ty trong ctia khong khi thay ddi theo nhiét dd. N&u nhiét dd khong khi cao,
ham lugng oxy trong khong khi thdp. Khi nhiét do khong khi thdp, ham lugng
oxy trong khong khi ting. Trong cdc hé thong diéu khi€n phun xing (trir loai
LH- Jetronic v4i cdm bi€n do gi6 loai ddy nhiét) luu lugng khong khi dude do
bdi cdc bd do gi6 khdc nhau chli y&u dugc tinh biing thé tich. Vi vay, khdi lugng
khong khi s& phu thudc vao nhiét dd cia khi nap. P6i v6i cdc hé thdng phun
xdng néu trén (do luu lugng bing thé tich), ECU xem nhiét do 20°C 1a mitc
chuén, n&u nhiét do khi nap 16n hon 20°C thi ECU sé& diéu khién giam lugng
xdng phun; n€u nhiét 6 khi nap nhd hon 20°C thi ECU sé& diéu khién ting lugng
xidng phun. V§i phuong phdp nay, ti 1& hdn hop s& dudec ddm bdo theo nhiét do
moi trudng.

1. Ddu ghim.
2. Piéntré NTC

Hinh 6-53: Cam bién nhi¢t do khi nap
Mach dién:
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ECU
DPén relay chinh / \
Vce=5V

+B
+B;

AD

L_an| ADC || cpu

E,
THA | [E; E,

- /

Cim bién nhiét do
khi nap
Hinh 6-54: Mach di¢n ciia cam bién nhié¢t dp khi nap
6.3.5 Cam bié€n khi thdi (Exhaust gas sensor) hay cam
bién oxy (Oxygen sensor)

D€ chdng 6 nhiém, trén cdc xe dudc trang bi bd héa khit (TWC - Three way
catalyst). BO hod khit s& hoat dong v6i hiéu suit cao nhit & ty 1& hoa khi ly
tugng tic A = 1.

C4m bién oxy dudce dung dé xdc dinh thanh phan hoa khi tic thdi ciia dong
cd dang hoat dong. N6 phdt ra mot tin hiéu dién thé& gdi vé ECU dé diéu chinh ty
1& hoa khi thich hdp trong mot diéu kién lam viéc nhat dinh (ché @9 di€u khién
kin - Closed loop control).

C4dm bi€n oxy dugc gidn & dudng 6ng thdi. C6 hai loai cdm bién oxy, khac
nhau chi yé&u & vat liéu ché tao:

- Ché tao tir Dioxide Zirconium (ZrO,).
- ch€ tao tir Dioxide Titanium (TiO,)

6.3.5.1 Cam bién oxy véi thanh phan Zirconium

Nguyén ly hoat dong: "‘|

1. Bém dan dién

2. Than

3. Chdt dién phdn khé

4,5. Dién cuc ngoai va trong

>
-

O

.:,t’a'd ety

Hinh 6-55: Cam bién véi thanh phdn Zirconium

(7
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Loaindy dudc ché tao chi yéu tir chit Zirconium dioxide (ZrQ,) cé tinh chit
hap thu nhitng ion oxy 4m tinh. Thuc chdt, cdm bién oxy loai nay 12 mot pin dién
c6 sttc dién dong phu thudc vao ndng do oxy trong khi thdi véi ZrO, 1a chat dién
phan. Mit trong ZrO, ti€p xiic véi khong khi, mit ngoai ti€p xtic véi oxy trong
khi thdi. O mdi mit clia ZrO, dugc phii mot 16p dién cuc bing plantin d€ din
dién. LSp plantin nay rat mdng va xdp dé oxy dé khuyéch tdn vao. Khi khi thai
chita lugng oxy it do hdn hgp giau nhién liéu thi s§ ion oxy tap trung & dién cuc
ti€p xtc khi thai it hon s§ ion oxy tap trung & dién cyc ti€p xtc khdong khi. Sy
chénh 1éch s6 ion nay s& tao mot tin hi¢u dién 4p khodng 600-900 mV. Ngudc
lai, khi d0 chénh léch s6 ion & hai dién cuc nhd trong trudng hgp ngheo xing,
pin oxy sé& phdt ra tin hiéu dién dp thdp khodng 7100-400 mV.

Sttc dién dong ma cdm bi€n oxy sinh ra dudc tinh theo cdng thitc Nerst:

o _RT [ Poy,
ZF | Po,,
Trong dé: R : Hing s0

T: Nhiét do dién ciic bing platin

F: Hing s6 Faraday

Z: bPiéntich ctia Zr = 4

Po,kt: Kp suat cuc bd clia oxy trong khi thdi.
Pokk: Ap suit cuc bd cia oxy trong khong khi.

Cdu tao:

Than ; 2- Pém ; 3-Ddy néi; 4- Vé ;
1- 5-Thanh tiép xiic; 6- Gom Zro, ; 7- Mang bdo vé

Hinh 6-56: Cdu tao cdm bién oxy loai Zirconium

Than cdm bi€n dudc gift trong mot chan ¢ ren, bao ngdai mdt dng bdo vé va
dudc ndi véi cdc dau day dién.
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Bé mit clia chat ZrO, dugc phii mdt 16p platin méng cd mit trong 13n mit
ngoai. Ngoai 16p platin 12 mot 16p gobm ZrO, rat x6p va két dinh, muc dich bdo
vé 16p platin khdong bi hdng do va cham cdc phin ti¥ rin c6 trong khi thii. Mot
ong kim loai bdo vé bao ngoai cdm bién tai dAu mai dién udn kép gitt lién vé6i
v dng nay c6 mot 16 dé bu trir 4p sud't trong cdm bi€n va dé€ d5 10 xo dia. PE
gitt cho mudi than khong déng vao 16p gdm ZrO, , diu ti€p xiic khi thdi clia cdm
bi€n c6 mot 6ng dic biét cé ciu tao dang ranh d€ khi thdi va phan tir khi chdy di
vao sé& bi gilt va khong ti€p xtc truc ti€p v4i thin gdm ZrO, .

Pic diém cua pin oxy vGi ZrO, la nhiét do lam viéc phai trén 300°C. Do d6
dé gidm thSi gian chd, ngudi ta dung loai cdm bi€n c6 dién trd ty nung bén
trong. Pién tr§ ddy nung dudc 14p trong cdm bi€n va dugc cung cip dién tir accu.

h dién:
Mach dign Engine ECU

Dfiu kiém / \ 4

tra 0,45V @ Hoa khi ly thuyé&t

— [ e )

oX S r
R B
—14 Cém ;n;
A E, <

/] bién oxy SS' /

\ / @ | Ngheohon: Giau hon
- —_—

Hinh 6-57: Mach dién ciia cam bién oxy loai Zirconium
6.3.5.2 Cdam bién oxy véi thanh phan Titanium

Cédu tgo:

Hinh 6-58: Cam bién oxy loai Titanium

C4m bi€n nay c6 ciu tao tuong ty nhu loai Zirconium nhung thanh phan nhan
bi€t oxy trong khi thdi dugc lam tir titanium dioxide (TiO,). Pic tinh cia chit
nay 1a sy thay ddi dién trd theo ndng d6 oxy con trong khi thai.

Khi khi th3i chita lugng oxy it do hdn hop giau nhién liéu, phdn &ng tich oxy
khéi TiO, dé x4y ra. Do d6 dién tr§ ctia TiO, c6 gid tri thaAp lam dong qua dién
trd ting 1én. Nhd vay dién d4p dit vio cdng so cia OP AMP qua cau phan dp dat
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gid tri 600-900 mV. Khi khi thdi chita lugng oxy nhiéu do hdn hgp nghéo, phin

trng tich oxy ra khéi TiO, khé xdy ra, do d6 dién trd cia TiO, c6 gid tri cao lam

dong qua dién tré gidm, dién th€ & cong s& gidm xudng khodng 100-400mV.
Dbién trd suit cia chat TiO,:

1 E,

p:A.Pog.eK.T

Trong d6:  A: hing s0
P: 4p sudt cuc bd clia oxy trong khi thai
n=4
Eo : ndng lugng kich thich
K: hiing s&
T: nhiét 3o cta chat TiO,

Mach die Engine ECU
ach di¢n:
- 2
1V
1/ Cim
/‘ bi&n oxy 0,45V
OX >
Pau ki€ém R
tra

- J

Hinh 6-59: Mach dié¢n ciia cam bién oxy loai Titania
6.3.6 Cam bién téc do xe (Vehicle speed sensor)

C4m bi€n nay nhan bi€t tdc do6 xe dang chay sau d6 gdi tin hi¢u vé ECU dé
diéu khién t6c do cAm chirng va ty 1é hoa khi phit hgp khi ting téc hodc khi
gidm toc.

C6 bdn loai cdm bién tdc do:
% Loai cong tic tir
% Loaicdm bién Hall
% Loaicdm bié&n tir tré
% Loai cAm bi&én quang

Trong gi4o trinh nay chi trinh bay loai cAm bi€n cong tic tr vi cdc loai
khac tudng ty nhu cdc cdm bi€n ddnh Iita.
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¢ Cam bién toc do xe loai cong tic ti:
Cdu tao:
(3" ndf ddy conglamet

Nam cham {}

Hinh 6-60: Cam bién toc do xe

C4m bi€n nay bao gdm mdt nam cham dudc gin vdi ddy ndi vdi ddng hé toc
dd xe va quay theo day. Mot cdng tic dudc dit doi dién vdi nam chAm. Khi nam
cham quay theo day ddng hd tdc do, cong tic sé dong md theo chiéu clia luc tir.

Khi nam chiAm quay & vi tri song song vGi cong tic, chiéu cla luc tir s& cdm
ing trén cong tic thinh hai nam chdm cling cyc 1am chiing d4y nhau, cong tic &
vi tri mé.

Cdc tin hiéu tir vi tri d6ng m§ cua cong tic sé dugc dua truc tiép t6i ECU ma
khdng qua bd chuyén d6i xung nhd tin hiéu séng vudng. Tai diy ECU sé& diéu

khién ti 1& hoa khi phit hop khi ting toc hoic gidm tdc.

Mach dién:
/

~

5V

C4m bién
tdc do loai

Cﬁm bié’n N <z N
N con% tac tur SPD
toc do

ki€u Hall \
T,
T,
> CPU
\ 4

Pé&n ECU k /
hop s& tu

1 -1 dong

Hinh 6-61: So' dé mach cam bién toc dp xe
6.3.7 Cam bién kich né (Knock or Detonation sensor)

C4m bién kich nd thudng dugc ché tao bing vt liéu 4p dién. N6 dugc gin
trén than xylanh hodc nip mdy d&€ cdm nhin xung kich nS phdt sinh trong dong
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co va gdi tin hiéu nay tdi ECU lam tré& thdi di€ém danh lira nhim ngin chin hién
tugng kich nd.

Cau tao va nguyén ly hoat dong:

) — /"

.-h""\-u-_‘ [
2"":: —F
2% £

1- Ddy cdm bién; 2- Tinh thé thach anh;
3-Khoi luong qudn tinh; 5-Ndp; 6-Ddy dan; 7-Ddu cdm bién

Hinh 6-62: Cdu tao cdm bién kich né

Thanh phan 4p dién trong cdm bié€n kich nd dudgc ché tao bing tinh thé thach
anh 12 nhitng vat liéu khi c6 dp luc sé& sinh ra dién d4p (piezoelement). Phan tif 4p
dién dugc thi€t k& c6 kich thudc v6i tin s8 riéng tring v6i tan sd rung clia dong
co khi c6 hién tugng kich nd dé€ x4y ra hiéu Gng cong hudng (f = 7kHz). Nhu vay,
khi c6 kich nd, tinh thé thach anh sé& chiu 4p luc 16n nhit va sinh ra mot dién 4p.
Tin hi€u dién 4p ndy cé gia tri nhd hon 2,4 V. Nhd tin hiéu nay, ECU nhan biét
hién tugng kich n6 va diéu chinh gidm géc danh 1tta cho d&n khi khong con kich
nd. ECU sau d6 c6 thé chinh thdi diém ddnh 1ta sém trd lai.

'Ea : f‘l Ignition I Iggﬁ'fc;n
T N ¥ [Sirong. . B ;
S N Welk
frel KN K: ki o i .
> - signal Jo M&'ﬂﬂmuh :
- e S
. ) .
Low «-- Fleguercy —> 'ngh KNK SIGN*L-:.
Hinh 6-63: Pé thi biéu dién tan sd kich né
Mach dién:
Engine ECU
)
Cam bién kich nd
| I:I | ||_
[T KNK |
o /
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Hinh 6-64: Mach dién cam bién kich né

6.3.8 Mot sb tin hiéu khac
e Tin hi¢u khéi dong
Khi khdi dong dong cd, mot tin hiéu tir mdy khdi dong duge gdi vé ECU dé
tdng thém lugng xdng phun trong sudt qud trinh khéi dong.

Mach dién:
Cong tic (M/T) Engine ECU
mdy 4 )
STA
e e o e
Cong tic an
1 toan (A/T)
- Accu E,

o )

Hinh 6-65: Mach di¢n khoi dong

e Tin hi¢u cong tic may lanh

Khi bat cong tic mdy lanh, dé toc d6 cAm chirng 6n dinh phdi gdi tin hiéu
bdo vé ECU nhim diéu khién thdi di€ém danh ltra va tdc d6 cAm chirng (Van

ISCV):
Mach dién:
A/IC )
Cudn day ly
% hop mdy nén ]
Engine
ECU
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Hinh 6-66: Mach dién cong tic mdy lanh
e Tin hi¢u phu tai dién:

Khi bat cdc hé thdng dién cong suit 16n trén xe, mdy phat s& phit cong suat
16n hon va t6c dd cAm chirng gidm do ting tdi trén may phat. Hiu qud 13 tdc do
cAm chirng gidm 1am dong cd rung hoic hoat dong khong 6n dinh. Vi vdy, cin
phdi bido cho ECU biét tin hiéu tdi dién dé diéu khién toc dd cdm chirng. C6
nhiéu cdch dé bdo cho ECU biét tin hiéu nay. Trén xe Toyota dau cdc phu tdi
dién c6 cong sudt 16n dugc duwa d€n ECU qua dudng ELS( Electrical Load
Signal). Trén Honda, tin hiéu nay dugc 14y tir transistor cong sud't clia ti€t ch& vi

mach.
Mach dién:
— oo —— —
~—
Relay fién Pén kich ECU
kich thuéc thude
ELS
o e ° N °
V1
Cong tic xong A
Kinh Pién tré xOng
kinh

|-

Hinh 6-67: Mach dién tin hi¢u cdc phu tdi di¢n trén Toyota

e Tin hiéu tir cong tic nhién lidu (Fuel control switch) :

Trén mot s6 hé thong diéu khién dong cd theo chuong trinh ngudi ta thiét k&
dé xe c6 thé hoat ddng vdi cdc loai xdng c6 chi s6 octane khdc nhau. Trong
trudng hgp nay phdi bdo cho ECU bi€t loai nhién liéu dang sit dung qua cdng tic
nhién liéu.

Mach dién: Engine ECU
Cong tdc nhién liéu
— R-P
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Hinh 6-68: Mach tin hiéu nhién li¢u

e Cong tac ting toc (Kick — down switch)

Cong tic ting tdc dugc gin trén san xe ngay dudi ban dap ga. Trudc khi cdnh
buém ga md hoan toan cong tic ting tdc dugc ti€p xic v6i ban dap va chuyén
sang vi tri d6ng, ddng thdi gdi tin hiéu vé ECU diéu khién phun thém xing.
Mach dién:

Cong tic ting tdc Engine ECU

~ 0 AN —

Hinh 6-69: Mach diéu khién ting toc

e Cong tic nhiét 30 nuéc (Water Temperature Switch)

Khi déng co qud néng (>110°C), cong tic nay s& chuyén tir trang thii md
sang trang thdi d6ng va gdi tin hiéu vé ECU diéu khi€n gidm lugng xing phun,
gidm géc ddnh l¥a sém dong thdi di€u khién tit mdy lanh d€ gidm nhiét do

dong cao.
Mach dién:
Cong tic nhiét do Engine ECU
nudc [—\
TSW
o e ’W\/—o
e

Hinh 6-70: Mach dié¢n céng tdc nhiét dp nuic

e Cong tic ly hgp (Clutch switch)

Cong tic ly hdp dugc dit dusi ban dap ly hdp. Khi gai s6 nhan ban dap ly
hdp, lic nay cdng tic ly hop dugc ti€p xic vdi ban dap ly hdp va chuyén sang vi
tri déng ddng thdi gdi tin hiéu vé ECU diéu khién cit nhién liéu va gidm téc do
dong cd d€ ly hgp dugc déng md dé& dang.

Mach dién:
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Cong tic ly hdp Engine ECU

N/C |
—~ AN —

Hinh 6-71: Mach dién cong tic ly hop

e Cong tac ap suat dau (Oil Pressure Switch)

Khi 4p sud't dau bdi tron qud thidp, cong tic & vi tri dong dOong thdi gdi tin
hiéu vé ECU dé diéu khién ngung hoat dong ctia dong co.

Mach dién:
bén bdo nhét
Engine ECU
—fw— ’ |
OIL
DA, Sy -
Cam :F ! | |Congtic
bigndp 1 < | { ip Iuc
luc nhét L} _ . nhét
4 1 —___

Hinh 6-72: Mach dién cong tic dp sudt diu

e Cong tiac den thang (Stop Lamp Switch)

Khi dap thing, cong tic dén thing & vi tri ON dong thdi gi tin hiéu dién thé
vé ECU d€ diéu khién ngirng phun nhién liéu gidm tdc d6 dong co khi xe dang
phanh.

Mach dién:
o—f\)—

B+ AT

) Cong tic
'/ thing Engine ECU

STP or BRK

\WA—
E Mach bdo hu den E é
£

___________________
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Hinh 6-73: Mach dién cong tdc den thdng

TIN HIEU THONG TIN GIUA CAC ECU TREN XE
Giita cdc ECU ctia cdc hé thong trén xe thudng c6 sy giao tiép dé phdi hop
diéu khién hoat dong.
e Tin hiéu ECU hé thong diéu khién ga ty dong (Cruise control)

Khi nhan cong tic bat ch€ @6 diéu khién chay ga tv dong, ECU diéu khién ga
tu dong sé nhan dudc tin hiéu nay sau d6 gdi vé ECU dong cd d€ diéu khién thoi
di€m danh ltta va giit cho téc dd xe khong doi.

Mach dién:
ECU ga tu dong Engine ECU

4 N )

5V
E/G A/D
NN/ ANN—

\_ ) —

Hinh 6-74: Mach di¢n diéu khién ga tw dpng

e Tin hié¢u tir ECU hé thong kiém soit hyc kéo (TRC-Traction control)

Khi hé thong kiém sodt luc kéo clia xe dang hoat dong, ECU TRC gdi tin
hiéu vé ECU dong co d€ thyc hién mot s hiéu chinh nhu gidm géc dinh lta
s6m nhim gidm luc kéo.

Mach dién:

TRC ECU Engine ECU
- p )
% 5V
TR TR
VW NN—
\_ ) —
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Hinh 6-75: Mach di¢n kiém sodt luc kéo

e Tin hi¢u tt ECU hé¢ thong phanh chong him cing (ABS-Antilock
Brake System)

Hé thong chdng him citng clia xe dang hoat ddng, ECU ABS géi tin hiéu vé
ECU dong cd diéu khi€n ngirng phun nhién li¢u d€ gidm toc d6 dong co.

Mach dién:
ABS ECU Engine ECU

% 5V
AM EX ABS AN A

\__ — —

Hinh 6-76: Mach dién diéu khién hé thong phanh ABS

e Tin hiéu tir ECU diéu khién hé théng trg luc lii (Power steering)

Khi quay tay 14i, tdi trén bom trg Iyc 14i s& ting 1am gidm tdc dd cAm chirng
cia dong cd. ECU trd luc 14i s& géi tin hiéu vé ECU dong cd dé di€u khién van
ISCV ting toc do cam chirng.

Mach dién:

Power steering ECU Engine ECU

% 5V
ANV IDUP PS

\__— —

Hinh 6-77: Mach dié¢n hé thong tro luc ldi

e Tin hi¢u tr ECU diéu khi€én hgp s& tu dong (ETC-Electronically
Transmission Control)

Trén xe c6 trang bi hop s6 tu ddong diéu khién bing dién, khi sang s0, s& xuit
hién tin hiéu diéu khi€n & dau L1, L2 hay L3 trong ECU diéu khién hop so tu
dong. Tin hiéu géc nay dudc trao d6i véi ECU ddng cd d€ diéu khién lugng xing
phun phu hgp.

Mach dién:
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4 ) To other ECUs ( Engine ECU h
5V A A
L1 I L1
p
Y
( ‘JB o
L2 L2 A
54 VTA
o —
b
O+
L3 L3[ 9 5
| =
El
ETC ECU l
\_ J \ 4

Hinh 6-68: Mach dién diéu khién hop s6 tu dong

6.4 Bo diéu khién dién ti (ECU - Electronic Control Unit)
6.4.1 Tong quan

Hé thong diéu khién dong co theo chuong trinh bao gdm cdc cdm bi€n
ki€m so4t lién tuc tinh trang hoat dong clia dong cd, mot bd ECU ti€p nhan tin
hiéu tir cdm bi€n, x 1y tin hiéu va dua ra tin hiéu diéu khién dé&n cd cdu chip
hanh. Co cdu chdp hanh ludn bdo ddm thira 1énh ECU va dédp ng cdc tin hiéu
phdn hdi tif cic cdm bi€n. Hoat dong clia hé thong diéu khién dong co dem lai
st chinh xdc va thich Gng cin thi€t d€ gidm t5i da chit doc hai trong khi thai
ciing nhu lugng tiéu hao nhién liéu. ECU ciing ddm bdo cong sudt toi vu § cdc
ch& d6 hoat dong clia dong cd, gitip chin dodn dong co mot cadch hé thong khi cé
s ¢O x4y ra.

Diéu khi€n ddng co bao gdm hé thong diéu khién xing, 1tra, gbéc phdi cam,
ga tu dong (cruise control). Ngoai ra, trén cac dong cd diesel ngay nay thudng st
dung hé théng nhién liéu bing dién t& (EDC — electronic diesel control hodc unit
pump in line ).

Bo6 diéu khién, mdy tinh, ECU hay hdp den 13 nhifng tén goi khic nhau cia
mach diéu khi€n dién t&. Nhin chung, d6 1a bo t& hop vi mach va bd phan phu
diing d€ nhin bi€t tin hiéu, trit thong tin, tinh todn, quyét dinh chifc ning hoat
dong va gdi di cdc tin hi€u thich hgp.
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ECU dugc dit trong mot vd kim loai dé€ gidi nhiét tot va dudc b tri & ndi it bi
4nh hudng bdi nhiét do va do 4m.

C4c linh kién dién t& cia ECU dugc sip x€p trong mot mach in. Céc linh
kién cong suit clia tAng cudi — noi diéu khi€n cdc cd cdu chap hanh dugc gin
v6i khung kim loai cia ECU véi muc dich gidi nhiét. Sy t6 hop cdc chiic ning
trong IC (b0 tao xung, bd chia xung, bd dao ddng da hai diéu khién viéc chia tan
s0) gitip ECU dat dd tin cay cao.

Mot dau ghim da chdu dung ndi ECU véi hé thdng dién trén xe, vdi cdc
co cAu chdp hanh va cdc cdm bién.

C4'u triic ciia ECU ciing tuong ty nhu cdc mdy tinh bao gdm:

6.4.2 Cau tao

¢ B9 nho: BO nhé trong ECU chia ra lam 4 loai :

* ROM (Read Only Memory) Dung trit thong tin thudng tryc. BO nhd nay
chi doc thong tin tir d6 ra chit khong thé ghi vao duoc. Thong tin clia n di dugc
gai dit sin, ROM cung c4p thong tin cho bd vi xr 1y va dugc 1dp ¢d dinh trén
mach in.

* RAM (Random Access memory) Bd nhd truy xuat ngiu nhién diing d€
luu trit thong tin mdi dugc ghi trong bd nhé va xdc dinh bdi vi xtt 1y. RAM c6 thé
doc va ghi cédc sd liéu theo dia chi bat ky. Ram c6 hai loai:

Loai RAM x6a dudc: bd nhé sé mat khi mat dong dién cung cap

Loai RAM khong x6a dudc: van giit duy tri bd nhé cho du khi thdo
ngudn cung cAp 6t6 Ram luu trit nhitng thong tin vé hoat dong clia cdc cdm bién
diing cho hé thdng tu chuin dodn.

* PROM (Programmable Read Only Memory)

CAu triic cd bdn giong nhue ROM nhung cho phép lap trinh (nap dit liéu) &
ndi s& dung ch khong phai noi sin xuidt nhu ROM. PROM cho phép stta ddi
chuong trinh diéu khién theo nhitng doi héi khdc nhau.

* KAM ( Keep Alive Memory)

KAM dung d€ luu trif nhitng thdng tin mdi (nhitng thong tin tam thdi) cung
cap dén bo vi x&t 1y. KAM vin duy tri bd nhé cho du dong co ngung hoat dong
hoic tit cong tic mdy. Tuy nhién néu thdo ngudn cung cap tir accu dé€n may tinh
thi bd nhé KAM s& bj mat.

¢ B9 vi xut' ly (Microprocessor)

Bo vi xi Iy c6 chitc ning tinh todn va ra quyé&t dinh. N6 12 “bd ndo“ cla
ECU.

MICROPROCESSOR
PGS.TS Dé Vin Diing 3 4 Trang : 218
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Hinh 6-69: So doé khéi ciia cdc hé thong trong mdy tinh véi microprocessor

% Puong truyén - BUS: chuyén cdc 1énh va sd liéu trong mdy tinh theo 2
chiéu.

ECU véi nhitng thanh phin néu trén c6 thé tdn tai dusi dang mdt IC hoic
trén nhiéu IC. Ngoai ra ngudi ta thudng phin loai mdy tinh theo do dai tir cdc
RAM (tinh theo bit).

O nhitng thé hé diu tién, mdy tinh diéu khién dong cd ding loai 4, 8 hodc 16 bit
phd bi&n nhat 13 loai 4 va 8 bit. Mdy tinh 4 bit chita rat nhiéu 1énh vi n6 thuc
hién cdc 1&énh logic t6t hon. Tuy nhién, mdy tinh 8 bit lam viéc t6t hon véi cdc
phép dai s6 va chinh xdc hon 16 1an so véi loai 4 bit. Vi vay, hién nay d€ diéu
khién cdc hé thong khéc nhau trén 6t0 véi tdc do thuc hién nhanh va chinh xdc
cao, ngudi ta st dung may 8 bit, /6 bit hoac 32 bit.

6.4.3 Cau tric ECU

Ngay nay trén 0td hién dai c6 thé trang bi nhieéu ECU diéu khién cdc hé
thong khdc nhau. Ca'u tric cia ECU dugc trinh bay trén hinh 6-70

ROM < > CPU
RAM <—

BUS

S G—
OuUTPUT

Hinh 6-70 : Céu triic mdy tinh

Bd phian chi yé&u ciia n6 1a bd vi xt Iy (microprocessor) hay con goi 1a
CPU (Control Processing Unit), CPU lua chon cdc lIénh va xit Iy s6 liéu tir bo
nhé ROM va RAM chita cdc chuong trinh va dif liéu va ngd vao ra (I/0) diéu
khi€n nhanh s6 liéu tif cdc cdm bi€n va chuyén dif liéu da x{ 1y dén cdc co cdu
thuc hién.
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SO dd cau tric ctia CPU trén hinh 6-71. N6 bao gdm cd ciu dai sd logic dé
tinh to4n dif liéu, cdc bd ghi nhan luu trif tam thdi dir liéu va bo di€u khién céc
chitc niang khac nhau. O cdc CPU th€ hé méi, ngudi ta thudng ché tao CPU,
ROM, RAM trong mot IC.

Tinh hiéu

ﬁdiéu khién ﬁ Dit ligu
Bo diéu B0 ghi nhan
khi€n C,— —> lwu triv
1T L4l

> Tinh todn dai s&
va Logic

s

Hinh 6-71 : Cédu triic CPU

Bo6 diéu khi€én ECU hoat dong trén co sd tin hiéu sd nhi phan véi dién dp
cao bi€u hién cho s6 1, dién dp thap biéu hién cho s6 0.
Mbi mot s6 hang 0 hodic 1 goi 1a bit. Mdi ddy 8 bit sé tuong dwong 1 byte hoic 1
tu (word). Byte nay dugc dung dé€ bi€u hién cho mdt1énh hoic 1 miu thong tin.

1 0 1 1 0 1 0 O

6.4.4 Mach giao ti€p ngé vao

B chuyén ddi A/D ( Analog to Digital Converter) :
Dung dé€ chuyén cdc tin hiéu tuong tu tir ddu vao véi su thay ddi dién dp
trén cdc cdm bi€n nhiét do, bd do gi6é, cdm bién budm ga ..v.v.. thinh cédc tin
hiéu s& dé€ bd vi xit 1y hi€u dugc.

~— 5V Bo
DAy tin hiéu Bo6 chuyén LI T LT L Vi
~_ déi A/D Xt
Ly

J_ ECU
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Hinh 6-72: B$ chuyén doi A/D
Bo dém (Counter):

Dung dé d€m xung vi du nhu tit cdm bi€n vi tri piston rdi gdi lugng d&€m vé
bd vi xtr 1y.

Bo

— So ;

e AVAVAL BT —
Xt

ECU Ly

Hinh 6-73: Bo dém
B0 nhé trung gian (Buffer):
Chuyén tin hiéu xoay chiéu thanh tin hiéu séng vudng dang s6, né khong giit

lugng d€m nhu trong bd d€m. BO phan chinh 12 mot Transistor s& dong md theo
cyc tinh ctia tin hiéu xoay chiés-

B nhd Bo
rung gian Xt
ECU Ly

Hinh 6-74: By nhd trung gian
B khu&ch dai (Amplifier):

Mot s8 cdm bi€n c6 tin hiéu rdt nhd nén trong ECU thudng c6 cdc bd

khué&ch dai.
Tin hiéu
y€u Tin hi€éu manh Bo
A=
' X
bién dp ECU Ly
thay doi
Hinh 6-75: Bé khuéch dai
Bo on ap (Voltage regulator):
Thong thudng trong ECU ¢6 2bd ndp: 12V va 5 V.
B+ (12V)
X v 1% Bo on ap Bo
PGS.TS Do Vin Dung Vi Trang : 221
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Hinh 6-76: B§ 6n dp
Giao ti€p ngo ra:

Tin hiéu diéu khién tir bd vi xi¥ Iy s& dua dé€n cdc transistor cong suit diéu
khién relay, solenoid, motor..Cédc transistor nay c6 thé dugc bd tri bén trong
hodc bén ngoai ECU.

R TRANSISTOR
Bo
V: B+
Xu
Ly
ECU

SOLENOID
Hinh 6-77: Giao tiép ngo ra
6.5 DPiéu khién danh lia
6.5.1 Co ban vé danh lia theo chuong trinh
Trén cdc 0 t0 hién dai, ky thuat sd da dudc 4p dung vao trong HTDL tir
nhiéu nim nay. Viéc diéu khién géc ddnh Itra sém va géc ngdm dién (dwell
angle) sé dugc mdy tinh ddm nhan. Cdc thong sd nhu toc do dong cd, tai, nhiét
dd dugc cdc cdm bi€n ma héa tin hiéu dua vao ECU (Electronic control unit) x&
ly va tinh todn d€ dua ra géc ddnh lta sém tSi wu theo ting ché dd hoat dong
clia ddng co. Cdc bd phan nhu bo ddnh 1tta sém kiéu co khi (4p thap, ly tAim) da
dudc loai bd hoan toan. HTPL véi cd cdu diéu khién géc ddnh ltra sém bing
dién t&r (ESA-electronic spark advance)dudc chia lam 2 loai sau :
- HTBL st dung bd vi xtt Iy (Microprocessor ignition system).
- HTBL st dung bd vi xtt 1y k&€t hdp v6i hé thong phun xing (Motronic).
N&u phin loai theo ciu tao ta co:
- Hé thdng ddnh Itra theo chuong trinh ¢6 delco
- Hé thong ddnh lta theo chudng trinh khong c¢6 delco (ddnh Iira truc
ti€p).
So vé6i cdac hé thdng ddnh Ita trudc d6, HTPL véi cd cdu diéu khién
g6éc danh Itta s6m bing dién tir c6 nhitng wu di€m sau:
- Géc ddnh Itra sém dugc diéu chinh t8i wu cho tirng ch& do hoat ddng clia
dong co.
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- Gé6c ngdm dién ludn ludon dudc diéu chinh theo toc dd6 dong cd va theo
hiéu dién th€ accu, bdo ddm dién 4p thit cap c6 gid tri cao & moi thoi
di€m.

- Dbong co khdi dong dé dang, cAm chitng ém diu, ti€t kiém nhién liéu va
giam doc hai ctia khi thai.

- Cong suat va dic tinh dong hoc clia dong co dudc cai thién 16 rét.

- C6 kha ning diéu khién chong kich n6 cho dong co.

- Tt bi hu hdng, c¢6 tudi tho cao va khong can bio dudng.

Véi nhitng uu di€m ndi bat nhu vay, ngay nay HTPL véi cd cdu diéu
khién géc ddnh Itra s6m bing dién tir k&t hop v6i hé thong phun xidng da thay
th€ hoan toan HTPL bdn din thdong thudng, gidi quyé&t cdc yéu cdu ngay cang
cao vé dd ddc hai ctia khi thai.

D€ c6 thé xdc dinh chinh xdc thdi di€ém danh 1a cho ting xylanh clia dong
co theo thit tu thi nd, ECU cin phdi nhian dugc cdc tin hiéu can thi€t nhu tdc do
dong co, vi tri c6t mdy (vi tri piston), ludng gié nap, nhiét d6 dong co.. SO tin
hiéu vao cang nhiéu thi viéc xdc dinh géc ddnh Itta sém tdi wu cang chinh xdc.
Sd @6 HTPL véi co cau diéu khién gbc danh Itra sém biing dién tir c6 thé chia
thanh ba phan: tin hiéu vao (Input signals), ECU va tin hiéu tirt ECU ra diéu
khién ingiter (output signals).

Tin hiéu t6c¢ do dong cd (NE)

Tin hiéu vi tri ¢t may (G)

Tin hiéu ti

Tin hiéu tir cdm bié€n vi tri cdnh buém ga.
Tin hi€u nhiét d6 nuGc lam mat.

Tin hiéu dién dp accu

- ‘A s ~
Tin hiéu kich nd.

1 > >
Igniter
3 T __;

N kW=

A 4

1t 1t

S Bougie
4 M O IG/SW
R
5 > I
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Hinh 6-78: So do khoi HTDL védi co cdu diéu kién goc ddanh lita sém bang
dién ti
Ngoai ra con cé thé c6 cdc tin hiéu vio tif cdm bi€n nhiét do khi nap, cim
bién toc dd xe, cdm bi€n 6xy. Sau khi nhin tin hi€u tir cdc cAm bi€n ECU s& xtt
1y va dua ra xung dén igniter dé di€u khién d4nh Iira. Hinh 6-79 md ta vi tri cda
cdc cdm bi€n trén dong cd.

ignition
<oil

throttie
potentiometer

engine battery

Sensor

Hinh 6-79: Cdu tao ciia HTPL véi co cdu diéu khién géc ddnh lita
som bdng dién tir

Trong cédc loai tin hiéu ngd vao, tin hiéu tdc do dong co, vi tri piston (cot
mdy) va tin hiéu tdi 1a cdc tin hiéu quan trong nhat. P& xdc dinh tdc do dong co,
ngudi ta c¢6 thé dit cdm bi€n trén mdt vanh ring & diu cdt mdy, banh da, dau
c6t cam hoic delco. C6 thé st dung cdm bi€n Hall, cdm bi€n dién tir, cdm bién
quang. SO ridng trén cdc vanh ring khdc nhau tuy thudc loai cdm bi€n va tuy
thudc loai dong cd. Trong mot s& trudng hgp, chi st dung mot vong ring d€ ding
chung cho viéc xdc dinh toc d6 dong co va vi tri cot mdy.
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Pé€ xdc dinh t3i cda dong co, ECU dua vao tin hiéu 4p suit trén dudng ong
nap hoic tin hiéu lugng khi nap. Do su thay d6i vé 4p suat trén dudng 6ng nap
khi thay ddi tdi, tin hiéu dién 4p g&i vé ECU sé thay d6i va ECU nhan tin hiéu
nay dé x Iy va quy ra mifc tai tuong ¥ng d€ xdc dinh géc danh ltra sém.

A

A
4 040, Oa0)
1
1

-1
N(min) Pp thap)

[ »
> >

1. Ddc tinh ddnh lita sém bang dién tit
2. Ddc tinh ddnh lita sém hiéu chinh bing co khi
Hinh 6-80: So sdnh ddc tuyén diéu chinh géc ddnh lita sém kiéu co khi vadién tir

Trong cic HTPL tru6c diy, viéc hiéu chinh géc danh Ita sém dugc thuc
hién bing phuong phdp co khi v6i co ciu ly tim va 4p thap. Pudng dic tinh dinh
Itta s6m 61 uvu rat don gidn va khong chinh xdc. Trong khi d6, dudng dic tinh
ddnh Itra 1y twdng dugc xdc dinh bing thuc nghiém rat phifc tap va phu thudc vao
nhiéu thong s&. P thi hinh 6-80 mo t3 su sai léch giita 2 ki€u diéu khién goc
d4nh 1tta sém bing dién tir va co khi. P8i v6i HTPL vdi co cdu diéu khién géc
ddnh 1ta sém bing dién tl, géc danh lira sém dugc hiéu chinh gan st véi dic
tinh 1y twdng. K&t hgp hai dic tinh ddnh 1tta sém theo tdc do va theo tai c6 ban
dd géc danh lta sém 1y tudng (hinh 6-81) v6i khodng 1000 d€n 4000 diém dinh
Ita s6m dudge chon lya dua vao bd nhd.

Ignition angle

Hinh 6-81: Bdn do géc danh lita sém ly tudng
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| Dwail angie

= Sarery valtage 0, |

Hinh 6-82: Ban do géc ngdm dién

Mot chitc ning khic clia ECU trong viéc di€u ki€n ddnh 1ra 13 sy diéu
chinh géc ngdm dién (dwell angle control). G6¢ ngdm dién phu thudc vao hai
thong s6 14 hiéu dién th€ accu va toc dd dong co. Khi khdi dong ching han, hiéu
dién th€ accu bi gidm do sut 4p, vi vy, ECU s& diéu khién ting thdi gian ngdm
dién nhim muc dich ting dong dién trong cudn sd cdp. O toc do thap, do thdi
gian tich lu§ ndng lugng qua dai(géc ngdm di€n 16n) gdy lang phi ning lugng
nén ECU sé& di€u khi€n xén b6t xung dién 4p diéu khi€n d€ gidm thdi gian ngdm
dién nhim muc dinh ti€t kiém ning lugng va trdnh néng bdbin. Trong trudng
hdp dong so c4p van ting cao hon gid tri &n dinh, bd phan han ch€ dong s& lam
viéc va giit cho dong dién so cap khong thay ddi cho dén thdi diém danh Ii¥a.

Mot diém cdn luu ¥ 13 viéc diéu chinh géc ngdm dién cé thé dugc thuc
hién trong ECU hay & igniter. Vi vay, igniter ctia hai loai ¢6 va khong c6 b6 phian
diéu chinh géc ngdm dién khong thé 14p 1an.

G6c danh Iita sém thuc t€ khi dong cd hoat dong dudc xdc dinh bing cong
thirc sau:

0= G+ Op+ O
Trong d6: € - gbc ddnh Ita s6m thuc t€
0,4 - g6¢ ddnh 1tra s6m ban dau
6., - goc danh Ira sé6m co ban
6. - goc danh 1ta sé6m hiéu chinh
0

NN

ebCI ecb

Hinh 6-83 : Géc ddanh lita sém thuc té
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Géc ddnh Itta s6m ban dau (6,,) phu thudc vao vi tri ciia delco hoic cdm bién
vi tri ¢c6t mdy (tin hiéu G). Thong thudng, trén céc loai xe géc ddnh Iita s6m ban
dau dugc higu chinh trong khodng tir 5% d&n 15 trudc tir di€m thuong & tdc do
cam chirng. Pdi v6i HTPL véi cd cau diéu khién géc danh lra sém bing dién ti,
khi diéu chinh géc danh Itra sém, ta chi chinh dugc géc danh Ira sém ban dau.

Dya vao toc do (tin hiéu NE) va tdi clia dong co (tir tin hiéu 4p sult trén
dudng 6ng nap hodc luu lugng khi nap), ECU s& doc gid tri ciia goc danh Iitra s6m
cd ban (6.,) dugc luu trit trong bd nhd (hinh 6-83).

G6c danh Ita s6m hiéu chinh (6,.) 1a géc danh 1a sém dudc cdng thém hoidc
giam b6t khi ECU nhan dugc cdc tin hiéu khdc nhu nhiét d6 ddong cd, nhiét do khi
nap, tin hiéu kich nd, tin hiéu t8c do xe... Vi vdy géc ddnh Iira sém thuc t& dugc
tinh bing géc danh Iira sém ban dau cong vdi goc ddnh Iifa sém cd ban va géc
d4nh Itra sém hiéu chinh d€ dat dudc géc danh Itta sém 1y tudng theo tirng ché& do
hoat dong cta dong ca.

4+ ¥ Tt diém thuong

r-—--1---

1
IGT.__ | __
1

IGT _l B

Ocb + Ohe  Oba

bén Igniter

IGT - mm e N l}|

a) b)

Hinh 6-84: Xung diéu khién danh lita IGT

Sau khi xdc dinh dugc géc danh Ita sém, bo x& 1y trung tim (CPU- Central
Processing Unit) s& dua ra xung dién 4p dé diéu khién danh 1&a (IGT) (hinh 6-
84a). Hinh 6-84b mo t3 qua trinh dich chuyén xung IGT trong CPU vé phia trudc
cia tir di€ém thuong khi c6 su hiéu chinh vé géc ddnh Ira co ban (6.,) va goc
d4nh 1tta sém hiéu chinh (6,.) ngodi ra, xung IGT cé thé dudc xén trudc khi gdi
qua Igniter (hinh 6-84b).

Pé€ can Itra cho HTPL véi co cdu diéu khi€n géc ddnh 1ira sém bing dién ti,
trén da s6 cdc loai xe ta phdi bdo cho ECU biét. Vi du, trén Toyota, khi can lira
ta noi hai ddu TEI va EI cla check connector truSc liic cin Iira. Khi d6 ECU sé&
loai trir cdc y&u t& dnh hudng d&n goéc ddnh lra sém va viéc di€u chinh goc
ddnh ltra s6ém mdi chinh xdc.6.5.2 Hé thong ddnh Itra 1ap trinh c6 bd chia dién
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Igniter EFCU
N = 5V |
IGF o Ii]
Tin hiéu —T— > :
IG/SW o 1Al v 1 IGF i
phan hoi Do ECU !
T Pé&n bd Kiém sdat D ! |
Accui . L. 6c noAm |e——t |
——chia dién g g¢ i E IGT i
e Gl ¢l KNgp

Hinh 6-85: So' dé hé thong ddanh lita véi co cdu diéu khién géc ddanh liia sém
bang dién tit co si dung delco trén xe TOYOTA

Sau khi nhin tit cd céc tin hiéu tif cdc cdm bi€n, bd xit Iy trung tAm (CPU).
s€ xU ly céc tin hi€u va dua ra cdc xung tin hi€u phi hgp vdi goc danh Ira sém
t6i uu di nap sin trong bd nhé d& diéu khién transistor 7; tao ra cdc xung IGT
dua vao Igniter. Cac xung IGT di qua mach ki€m soat goc ngadm (dwell angle
control) va s& dudc xén trudc khi diéu khién dong ngit transistor cong sudt 7T..
Cuc E cta transistor cong sud't 7, mic ndi ti€p véi dién tr§ (c6 gid tri rat nhd)
cdm bi€n dong so cap k&t hdp véi bo ki€m sodt géc ngdm dién d€ han ché dong
sd cap trong trudng hgp dong so c4p ting cao hon quy dinh. Khi transistor 7, ngit
bd phdt xung hdi ti€p IGF dan va ngudc lai khi T, din bo phat xung IGF ngit,
qud trinh nay s€ tao ra xung IGF. Xung IGF s& dudc gui trG lai bo x{ 1y trung
tam trong ECU dé bdo ring HTPL dang hoat dong phuc vu cdng tic chdn ddan.
Ngoai ra, € ddm bdo an tdan, xung IGF con dugc ding d€ md mach phun xing.
Trong trudng hgp khong ¢6 xung IGF, cdc kim phun s& ngung phun sau thdi gian
vai giay.

Trén mot s6 loai dong cd, dién 4p tif cdm bi€n dién tir trong delco dugc dua
thang vao igniter. Tai ddy, sau khi chuyén thanh xung vudng sé& gii vé ECU.
ECU dva vao xung nay d€ xdc dinh dong thdi tdc do dong cd va vi tri piston dé
duwa vao d6 dua ra xung IGT diéu khién dinh lta sém (TOYOTA, VAN,
CADILAC, DAEWOO..).

6.5.3 Hé théong danh lia lap trinh khéng cé bd chia dién
Uu dié¢m ciia htdl truc tiép
Hé thdng ddnh Ita truc ti€p (DIS - Direct Ignition System) hay con goi 1a
HTDBL khong c6 bd chia dién (DLI - Distributorless ignition) dugc phat tri€n tir
gitta thap ky 80, trén cdc loai xe sang trong va ngay cang dugc dng dung rong
rai trén cdc loai xe khdc nhd ¢6 cdc vu diém sau:

PGS.TS Dé Vin Diing Trang : 228

cuubuongThancoh§vien DH SPKT TP. HCM - http://www. thigviensphkt.eeisxn


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

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

Hé théng dién va dién tit trén 6t6 hién dai - Hé théng dién déng co

- Day cao 4p ngin hodc khdng c¢6 diy cao 4p nén gidm sy mAt m4t ning
lugng, gidm dién dung ky sinh va gidm nhi€u vo tuyé&n trén mach th cap.

- Khong con mo quet nén khdng c6 khe hd gitra md quet va day cao ap.

- Bd dudc cdc chi ti€t co dé hu hdng va phai ché tao biing vit lidu cdch dién
t6t nhu md quet, chdi than, nip delco.

- Trong HTPL c6 delco, néu gbéc danh Ita qui s6m s& x4y ra trudng hop
ddnh 1ta & hai dau diy cao 4p ké nhau (thudng xdy ra & dong co c6 sd xilanh
Z>4).

- Loai bd dugc nhitng hu hong thudng gip do hién tugng phong dién trén
mach cao d4p va giam chi phi bao dudng.

Phén logi, cdu tao va hoat dong ciia HTDL truc tiép

Pa s8 cdc HTPL tryc ti€p thudc loai diéu khi€n géc géc dinh lta sém bing
dién tir nén viéc déong md transistor cong sudt trong igniter dugc thuc hién bdi
ECU.

HTDL tryc ti€p dudc chia lam ba loai chinh sau:
e Loqi I: Stt dung mbi bobin cho mot bougie

Nho tian s6 hoat ddong cla md bdbin nhd hon tru6c nén cdc cudn diy so cip
va tht cap it néng hon. Vi vay kich thu6c cda bobin rdt nhd va dudc gin dinh véi
nip chup bougie.

Trong sd @ (hinh 6-86), ECU sau khi khi x{ 1y tin hiéu tif cdc cdm bién sé&
gdi tin hiéu dén cyc B cla tirng transistor cdng suit trong igniter theo thi ty thi
nd va thdi di€m danh Iira.

Cudn sd cAp clia cdc bobin loai nay c6 dién trd radt nhd (< £2) va trén mach
so cap khong st dung dién trd phu vi xung diéu khién di dugc xén sin trong
ECU. Vi vay, khong dudc thit truc ti€p biang dién dp 12V.

ECU
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Hinh 6-86: HTPL truc tiép sit dung moi bobin cho titng bougie
e Loqi 2: sit dung mbi bobin cho tiing cdp bougie
So @ mach d4nh Itta loai nay dugc trinh bay trén hinh 6-87.

‘ 4
4_

3 ;
-

\{2
<+

Hinh 6-87: HTPL truc tiép st dung mdi bé bin cho tiing cdp bougie

<4—

ECU

Cdc bobine doi phdi dugc gdn vao bougie clia 2 xylanh song hanh. Vi du, d6i
v6i dong co 4 xylanh ¢ thit ty thi no: 1-3-4-2 ta st dung hai bobine. Bobine thit
nhit ¢6 hai dau clia cudn thit cAp dugc ndi truc ti€p vdi bougie sd 1 va s6 4 con
bdbine thit hai ndi véi bougie s 2 va s6 3. Phan phdi dién 4p cao dudc thuc hién
nhu sau: gid st dién 4p thit cAp xudt hién & bougie s6 1 va 4, ta c6:

UtC=U1+U2
R

Uu=U,—— (1)
R +R,

U, —u, R )
R +R,

Trong d6: U,. -hiéu dién th€ clia cudn thit c4p.
U, va Uy - hiéu dién th€ dit vao khe hd clia bougie s6 1 va s6 4
R;va R, - dién trd clia khe hS bougie s6 1 va so 4.

O thoi diém ddnh 1a, xy lanh s8 1 va s6 4 cing & vi trf gan ti diém thugng
nhung trong hai thi khdac nhau nén dién tr§ khe hG bougie cua cdc xylanh trén
ciing khic nhau: R; # R,. LAy vi du xylanh s& 1 dang & thi nén thi R; rit 16n con
& xylanh s6 4 dang & thi thodt nén R, rat nhé do sy xuat nhi€u ion nhd phin ¢ng
chdy va nhiét d0 cao. Do d6: R;>>R,, va tu (1), (2) ta c6 U; ~ Uy; Uy 0. CO
nghia 14 tia ltra chi xuat hién & bougie s6 1. Trong trudng hop ngudc lai R;<< Ry;
U, ~0; Uy~ U,, tia Ilrta s& xudt hién & bougie sd 4. Qué trinh twong tu ciing x4y ra
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doi v6i bougie sd 2 va s& 3. ECU dua ra xung diéu khién dé déng mé cic
transistor 7; va T, theo thit tu thi né 12 1-3-4-2 hodc 1-2-4-3.

DP&i v6i dong cd 6 xilanh, d& ddm bdo thit ty thi nd 1-5-3-6-2-4, HTPL truc
ti€p st dung ba bdbin: mdt cho xilanh sd 1 va s& 6. Mot cho xilanh s6 2 va s&
5va mot cho xilanh sé 3 va so 4.

o Loai 3: St dung mot bobin cho 4 xylanh

ECU

Hinh 6-88: HTDL truc tiép sit dung mot bobin cho 4 xylanh

Trong sd do trén, bobin ¢6 hai cudn so cAp va mot cudn thit cAp dudc ndi v6i
cdc bougie qua cdc diode cao d4p. Do hai cudn so cdp quin ngudc chiéu nhau nén
khi ECU diéu khién md 1an lugt transistor 7; va T, dién dp trén cudn thi cip sé
doi dau. Tuy theo ddu clia xung cao 4p, tia Itra s& xut hién & bougie tuong ng
qua cdc diode cao 4p theo chiéu thuan. Vi du: N&u cudn thit cAp c¢6 xung dudng,
tia 1fra s& xuat hién & so 1 hoic so 4.

Diode Ds va Dy ding dé ngin chin dnh huéng tir gitta hai cudn so (lic T,
hoic T, déng) nhung chiing lam ting cong suit tiéu hao trén igniter.

Nhudc diém cia HTPL tryc ti€p loai 2 va 3 1a chiéu d4nh Iira trén hai bougie
cung cdp ngudc nhau din d€n hiéu dién th& ddanh Ita chénh nhau khodng 7,5 dén
2kV.

S¢ d6 diéu khién goc danh hifa sém ciia HTPL tryc ti€p Toyota:

HTPL truc ti€p c6 sd dd géc ddnh 1ta sém néu trén dugc trinh bay trén hinh
6-89a bao gdm ECU, Igniter va ba bobin dinh Itta cho dong cd 6 xylanh.

Sau khi nhin dudc cdc tin hiéu can thi€t, bd x& 1y trung tAm s& dya vao cdc
tin hiéu ngd vao, tinh todn thdi diém ddnh lira va dua d&n igniter ba xung IGT,
IGDA, IGDB (hinh 6-89b). Xung IGT 1a xung quyét dinh goc ddnh Iira sém dudc
dua vao bo hiéu chinh géc ngdm dién dé xén xung va sau d6 di qua mach xdc
dinh xylanh (Cylinder identification circuit). Xung IGDA va xung IGDB c6 dang
nhu trén hinh 6-89b, dugc dwa vao ngd vao (Input circuit) ctia igniter. Tai ddy
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tiy thudc vao trang thdi cla hai xung (mdc cao hay thdp) ma igniter s& xac dinh
xylanh cin danh Iita theo ddng tht tu thi nd.

_________ ECU .

Igniter E v !

- | IGF :IGFilj f] f] )

| Hbi ti€p LN |
il n |

— . IGDB__A l
28 vio | GDA ;

D : Mach | E ' CPU i

[ S 11 : j;l_ chon E i |

Ed 3 g_ i 1 xylanh : ! !
i e ew || | PRI
T 4 ! j;l— | {chinh gbcl = IGTE !
| et Gl G,NE|

L-_Jil ___________________________ R S !

Hinh 6-89a: So do diéu khién géc ddanh lita sém ciia HTPL truc tiép xe Toyota

360°CA
720°CA ,

/
-

No.1 BTDC 10°

/

7

Gi1

&/

\/

No.1 ignition No.5 ignition No.3 ignition 0.6 ignition

RVAVATAVAVAVAS ONMAW\/V\ N
o | : T |

Hinh 6-89b: Dang xung diéu khién danh lita truc tiép

Pé& d@dm bio danh Iira theo ding th ty thind 1 -5-3 - 6-2-4, mach vao sé
x4c dinh xylanh cin d4nh Ira theo bing ma sau:

Xung IGDA | Xung IGDB Xylanh
0 1 1va6
0 0 2vas
1 0 3va4
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Trong trudng hop xung IGDA & mitc thdp (0), xung IGDB & mic cao (1),
mach x4c dinh xylanh s& phan phdi xung IGT d€n déng ngit transistor 7;. Khi
transistor 7; ngit, stfic dién dong cim Ung trén cudn thit ciAp s& tao tia Iira cho
bougie s& 1 hoic s6 6. Hoat dong tuong ty nhu vay cho xylanh s§ 2 va s6 5, s8 3
va s0 4, xung IGF 1a xung hdi ti€p, bdo cho ECU biét HTPL dang hoat dong.

6.5.4 DPiéu khién chéng kich nd

Khi st dung xing c6 chi s6 octane qud thdp hodc vi nguyén nhin nao d6
dong cd qua néng, sé& x3y ra hién tuong kich nd trong xylanh. Hién tuong kich nd
x4y ra thudng xuyén s& rat nguy hiém, gy hu hdng va 1am gidm tudi tho dong
cd. Khi c6 hién tugng kich nd x4y ra, ECU s& diéu khién gidm géc ddnh Iira som
dé tranh hién twgng kich no.

Tin hiéu kich nd dugc ECU nhin bi€t bing cdm bi€n kich nd (knock or
detonation sensor) gin § thin dong cd hoic nip may(hinh 6-90a). Cim bié&n kich
nd dudc ché tao tir thach anh, 13 loai vat liéu d4p dién. Kich thuSc ctia cdm bi€n
dugc tinh todn d€ x3y ra hién tugng & cong hudng & tin s6 5 + 7 kHz, 13 tin s&
rung ctia dong co khi x4y ra hién tugng kich nd (hinh 6-90b).

fpiczoeiectric crysta
!
| |seismic mass

/wr1rlcctu'

g

pressure oscillations
due o combustion
knock

; TR
2 T3
2 34
% ©d
% —
4
; lde. time
7
(b}
signal from knock senser
whan enging is knocking
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Ix A

Y

7kHz f
a. Cdm bién kich né
b, ¢, d. Tinh hiéu tir cdm bién kich né
Hinh 6-90: Cam bién kich nd va dang tin hiéu

Hinh 6-90c bi€u dién cdc xung dién 4p tir cdm bi€n kich nd tuong Gng vdi
qud trinh chdy binh thudng trong xilanh véi bién d6 dao dong clia xung rat nhd.
Khi c6 hi€n tugng kich nd xay ra, cac xung tin hiéu s& dao dong manh véi bién
do rat cao (hinh 6-90d) khi€n ECU nhin biét tin hiéu nay dé gidm géc ddnh lta
sém.

Mach dénh lira »| Pong co »| Cam bié&n kich n8

Mach didu khién | Machnhan |
biét kich no |

wl =t
AL

. N o 2 . . [N A . A
Loai diéu khién gidm nhanh Loai dieu khién gidm chdm

Hinh 6-92: Hai phuong phdp diéu khién chong kich né

Qu4 trinh ki€m sodt kich nd dugc thuc hién theo chu trinh kin dugc trinh bay
trén hinh 6-91. Kich n6 thudng chi xdy ra § mot vai xilanh. Vi vdy, dya vao thdi
diém kich nS (qud trinh chdy) va vi tri ¢t mdy ma ECU c6 thé nhan biét dugc
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chinh x4c cdc xilanh dd x4y ra hién tugng kich nd. Viéc hiéu chinh géc ddnh Ita
s6m chi dugc thuc hién & xilanh nay dé it Anh huéng dén cdng suit dong co.
Viéc giam géc danh Ita sém dudgce thyc hién tiing gdc nhd theo tirng chu ky cua
tirng xilanh cho dé&n khi hién tugng kich nd chadm ddt. Khi hién tugng kich nd
cham dat, ECU sé& titng budc ting dan géc danh 1ta sém. N&u khong cé hién
tuong kich nd x3y ra nita, goc ddnh Itra sém sé tr§ vé géc danh Itra sém t6i wu
(hinh 6-92).

Dé tranh kich nd x3y ra, khi ta sit dung loai xing thudng, mot s6 loai dong co
c6 nic di€u chinh: mot cho loai xing thudng, mdt cho loai xing dit tién (c6 chi
s6 octane cao). Trong trudng hop nay, bé nhé trong ECU c6 2 bdn do dit lieu vé
géc danh Itra tuong &ng v6i mdi loai xdng. Tai x& sé& diéu chinh cong tic theo
loai xing ma ho st dung dé dat hiéu suit dong co cao.

Trén mot s loai dong co xing c6 ting 4p, qua trinh diéu khién kich nd duogc
k&t hop gitta gidm gbc ddnh ltta sém va gidm 4p sud't khi nap. Khi goc danh Iira
sém gidm t6i da (10%) ma hién tugng kich nd van xdy ra, ECU s& diéu khién van
md dudng thdi(wastegate) gidm bdt Iugng khi thdi di qua turbine 1am t6c do
turbine chdm lai va 4p sudt khi nap sé gidm xu6ng. Lic ddu ECU s& diéu khién
cho van md 16n d€ 4p suit ting 4p gidm xudng nhanh chéng, sau d6 van s& dugc
diéu khién déng tir tir.

Ngoaira, géc ddnh Itra sém con dugc hiéu chinh theo cdc di€u kién lam viéc
khdc nhu k&t hdp v6i hé thong diéu khién ga tu dong (cruise control), hé thdng
cat nhién liéu khi vugt toc, hé thong kiém soat luc kéo, hiéu chinh theo ch& do
luu hdi khi thai...

6.5.5 Hi¢u chinh géc danh hia theo ciac ch& do 1am vi¢éc cua dong co

DPong co trén 6td c6 khd ning thich ng rat cao. Tir lic khdi dong va trong
sudt qud trinh 1am viéc, ch€ do 1am viéc clia dong co lién tuc thay d6i. Tiry titng
ch&€ @6 lam viéc cia dong cd ma ECU thuc hién viéc diéu chinh géc danh lira
s6m ding v4i ban d6 géc ddnh Ita sém 1y tudng & ché& dd khdi dong, ch& dd cam
chirng, ch&€ @6 hAm néng sau khdi dong ... ddm bdo hiéu suit dong cd cao nhat
ciing nhu gidm & nhi€m va tiéu hao nhién liéu.

Ché dj khoi dong:

Géc danh ltra s6m dugc dit & mot gid tri nhat dinh, khong thay ddi trong sudt
qud trinh khéi dong, gid tri cia géc danh lIda sém phu thuéc vao Back—up IC
trong ECU da luu trit cdc s6 liéu vé€ géc ddnh Itta (hinh 6-93 ).

e ECU
G
—_
i Back — up CPU
NE ! IC ST After ST
| A

Trang : 235
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Hinh 6-93: Diéu khién géc danh lita sém & ché dp khéi dong

Thong thudng, gbc ddnh lira sém dugc chon nhd hon 10°. Vi géc ddnh lia
ndy, dong co dugc khdi dong dé dang ngay cd khi nguodi, ddng thsi tranh sy nd
ddi. Viéc hiéu chinh theo nhiét dd géc ddanh Iita sém khi khdi dong khong cin
thi€t vi thoi gian khéi dong ra't ngin.

Khi c6 tin hiéu khéi dong, mach chuyén ddi trang thai (co thé nim trong
hoidc ngoai ECU) s& ndi dudng IGT sang vi tri ST. Khi d6, xung IGT dugc dicu
khi€n bdi Back — up IC thong qua hai tin hiéu G vd NE. N&u dong co di nd,
dudng IGT s& dudc ndi sang vi tri After ST(sau khdi dong) va viéc hiéu chinh
gbc danh lra s6m sé& dudc thuc hién bsi ECU.

Ché dj sau khéi dong:

Khi d6 co da khdi ddong xong, géc danh Iita sém sé dugc hiéu chinh theo cong

thic:
0= de + ch + 6}10

Trong d6, géc danh 1ta hiéu chinh (0, ) 12 tdng clia tit cd cdc géc danh 1ta
theo cdc diéu kién 1am viéc ctia dong co:

- Hiéu chinh theo nhiét d6 nuGc lam mdt cia ddong co.

- Hiéu chinh theo sy 8n dinh ctia dong cd trong ch& d6 caAm chirng.

- Hiéu chinh theo sy kich ng.

- Hiéu chinh theo nhiét @6 cua khi nap.

- Hiéu chinh theo cdc diéu kién khic (nhu diéu kién khi thdi, ch& do ga tu
dong, ch€ dd vudt toc, qud trinh thay ddi Iyc kéo cla dong co khi xe c6
hi€én tugng trugt...).

Tuy loai dong cd ma mdt sd chitc ning hiéu chinh ctia ECU c6 hoic khong.
Vi du chifc ning hiéu chinh géc danh 1ita theo su kich nd, theo sy trudt ciia xe
cling chi ¢6 G cac loai xe sang.

Pé€ ngin ngita cdc trudng hgp xadu 4nh hudng d&n hoat dong va tudi tho cia
dong co do ddnh ltra qui sém hoidc qué tré, ECU chi thyc hién viéc chinh géc
danh l&a s6m (bao gdbm 6, + 6,.) trong gidi han tir 10° d€n 45° trude tir diém
thugng.

Hi¢u chinh géc ddanh lita sdm theo nhiét dp cia dong co:
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Tuy thudc vao nhiét do clia dong co dudc nhan biét tir cdm bién nhiét do
nudc lam mdt ma géc danh I¥a sém dugc hiéu chinh ting hodc gidm cho thich
hop véi diéu kién chdy clia hoa khi trong budng dot. Khi nhiét do cida dong co
nim trong khodng —20° d&€n 60°C thi géc danh Ira sém dugc thuc hiéu chinh sém
hon tir 0° d@&n 15°. N&u nhiét do dong cd nhé hon —20° thi géc dénh lira s6m
ciing chi dugc cong thém 75° (hinh 6-94). S& di phai ting géc ddnh loa sém khi
dong cd ngudi 12 vi § nhiét do thap tdc do chdy cham, nén phai kéo dai thdi gian
dé nhién liéu chdy hét nhim ting hiéu sui't dong cd .

Khi nhiét 46 dong cd niim trong khodng tit 60° d&€n 7110°C , ECU khéng thuc
hién sy hiéu chinh géc danh lia sém theo nhiét do .

R
tang

20 60 110 4 (°C)

Hinh 6-94: Hi¢u chinh géc ddanh lita s6m theo nhiét do dong co

Trong trudng hdp dong co qud néng (over temperature) (> 110°C) s& d& gay
ra hién tugng kich nd va ting ham lugng NOXx trong khi th3i, vi viy ECU s& diéu
khién gidm géc danh 1ta xudng mot gc toi da 1a 5°.

Higu chinh géc ddanh lita sém theo su on dinh ciia dong co & ché dp cam
ching:

O ché& d6 cAm chirng toc dong cd bi dao dong do tai cha dong co thay ddi,
viéc hiéu chinh géc ddnh 1tra s6m c6 tic dung l1am &n dinh toc dd dong cd.
6hc
A

A

»
»

n(min™)

Hinh 6-95: Hiéu chinh goéc ddanh lita sém theo su én dinh cia dong co
& ché€ dj cdn chiing

Khi cdnh buém ga dong hoan toan, tin hi€u tir cong tic cdnh buém ga (hoic
cdm bién vi tri buém ga) bdo vé ECU cho bi&t dong co dang 1am viéc & ché cAm
chirng, k&t hop véi tin hiéu tdc dd dong co (NE) va tdc do xe, ECU sé& diéu khién
gidm géc danh Iita sém va ngugc lai. Goc hiéu chinh t8i da trong trudng hdp nay
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1a + 5°. Khi t6c do ting cao, ECU s& khong hiéu chinh. Trén mot s6 loai dong cd
viéc hiéu chinh géc ddnh Ita s6ém nay phu thudc vao di€u kién sit dung mdy
lanh hoic chi hiéu chinh géc d4dnh Itra sém khi t6c do cAm chirng bi gidm xudng
dudi muc quy dinh.

o

6.6 Diéu khién nhién liéu

6.6.1 Diéu khién nhién liéu trong hé théng nhién liéu
ché hoa khi

So lugc vé diéu khién hé thong nhién liéu v6i bd ché hoa khi:

L ~ Mach cao toc thir cap
Hé théng tang e |

RO e E —~  H&é théng toan tai

e

Mach cao tdc so cip

-

tH
o o A M : g e e o e
Mach tdc d§ thap thrcap e 0L ' H& thdng phao

L,
o AR Y
S —

Hé théng thi cép

Hinh 6-96 : So' d6 mé td by ché hoa khi hai hong hiit xuéng (PC 4A-F)

Trong bd ché hoa khi, xing cung cip cho dong co dugc hit ra tir voi phun nhd
luc hit chan khong tao ra b&i dong khi khi di qua hong khuyé&ch tin. N&u sy
chénh l&ch do cao (h) giita miéng voi phun va mic nhién liéu trong budng phao
thay ddi thi lugng xidng cung cAp tir voi phun ciing thay ddi va ty 1& khi_nhién
liéu ciing thay d8i. Do vdy, mifc xidng trong budng phao phai giit c& dinh. Piéu
nay thuc hién bdi hé théng phao.

Lugng xidng dugc cung cAp qua voi phun chinh dudc x4c dinh bdi sy chénh
léch 4p suit khong khi (chdn khong) & hong khuyét tdn va 4p sudt khi quyén
trong budng phao.

Khi xidng tif bom nhién liéu di qua van kim vao budng phao, phao ndi 1én
déng van kim lai va dirng viéc cdp xing. Khi xidng trong budng phao bi tiéu thu,
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mic xing s& gidm va van kim md, v xing chdy vao budng phao. Bing cich
nay xing & budng phao dudc giit mifc cd dinh.

Do mifc xidng trong budng phao thay ddi, phao ning 1&én hoic ha xudng,
chuyén dong nay dugc truyén d&én van kim qua can ddy. Lo xo ngin khong cho
van kim ty dong md va déng bdi chuyén ddng 1én xudng clia phao khi c6 su di
chuyén cda xe va giit cho mifc nhién liéu khong ddi.

Trén hé thong diéu khién nhién liéu bing bo ché& hoa khi thi viéc diéu
khi€n nhién liéu cht y&€u dya vao cdc co ciau diéu khién bing 4p thdp va co khi,
chi c6 mot vai bd phian duge diéu khién bing dién nhu: van tir chdng dieseling
(hién tugng dong cd ti€p tuc nd khi tit mdy), hé thong md buém gi6é tu dong,
cong tic vi tri buém ga. Trong phan gido trinh niy ching ta chi xem xét vé diéu
khién bing dién.

* Van tu

Né&u dong cod ti€p tuc chay sau khi khéa dién ngit goi 12 hién tugng
“dieseling”. Chdng lai hién tugng nay bing hai cach: ngirng cung cap nhién liéu
cho bd CHK hoic cdp nhiéu khi cho hé thdng nap. Cdch dau tién dudc st dung
phd bién hon va dudc thyc hién bdi van tir.

! o ECU ditu khién NEu van tir héng khéng ma, budm gié cé thé
| 1 Céng tacvi u mong do kit | ] | khéi d6ng BC nhung BC khéng thé chay &
EE e ch& 48 khdng i

|}-——!L'Jl--—~—ﬁﬁo—-L-ﬂ—'
96
2

VAN TU BONG VAN TU MO

Hinh 6-97: Van tit chéng hién tugng Dieseling
Khi tit cong tic ddnh Ita, van tir dong, ngirng cung cAp nhién liéu cho
mach tdc @0 thap. Tuy thudc vao ki€u xe, van dién nay con dugc didu khién bdi
ECU ki€m sodt ch€ d6 cAm chirng cudng bic, gidp gidm néng dd khi thdi khi
gidm tdc (phanh dong co) va ti€t kiém nhién liéu.

* Hé thong mé buém gi6 ty dong

Khi dong cd lanh, xing khé bdc hoi, hdn hgp khi nhién liéu s& bi ngheo,
din dé&n khé khdi dong. Ngoai ra, cang lanh sy cdn quay cang I6n lam toc do
kh&i dong dong co thdp, dd chan khong trong dudng dng nap yéu, lugng xing
cung cip qua 16 khong tdi gidm.
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Hé thong buém gi6é tw dong dudc trang bi cho phép hdn hgp khi — nhién liéu
dam hon dudc cung c4p cho cdc xi lanh khi dong cd lanh. Ki€u buém gi6 st dung
hién nay 12 buém gi6é tu dong dién tif hoic budm gié diéu khié€n bing tay.

Khi dong co da duoc khdi djong:

Budm gié dugc dong hoan toan bdi day ludng kim cho dén khi nhiét do moi
trudng dat toi 30°C (86°F). Khi dong cd quay véi buém gié déng, do chan khong
dudc tao ra & dudi buém gié 16n hon nén mot lugng xing 16n duge cung cip qua
cdc mach cao va thdp tdc so cAp nhiéu hon va hdn hgp khi — nhién liéu ddm hon.

Bubm gi6

Cudn day nhién dién

Day ludng kim

P May phét dién
(cd b ti&t ché dung IC)

Nhiét dién trd
PTC

Hinh 6-98: So dé hé thong mé buém gio tu dong

Sau khi khoi dong:

Khi dong cd di nd, cuc L clia mdy phat dién bit diu c6 dién 4p, tao dong
dién cAp cho cudn diy nhiét dién. Khi ludng kim nhiét néng 1&én, né bit dau gidn
nd va md budm gi6. PE gidi han dong dién di vio cudn diy nhiét sau khi buém
gi6 d3 m& hét (phia trong budng 10 xo dat khodng 100°C tic 212°F), ngudi ta
dung dién trd nhiét c6 hé s6 nhiét duong (PTC).

* Cong tac vi tri buém ga (chi cé trén vai kiéu xe)

Cong tic nay bdao cho ECU ki€m sodt ndng do khi thdi va ti€t kiém nhién
liéu & ch& dd cAm chirng cudng bitc. Khi gidm tdc, budm ga déng hoan toan,
ECU duya vao tin hiéu nay va tin hiéu tdc do dong co d€ diéu khién bat tit van tir
sd cap.
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oAt Liad thai
Kiém soat khi thai

Cong tac vi tri

buém ga Lt e

Hinh 6-99: Cong tdc vi tri buém ga
6.6.2 Piéu khién phun xing
6.6.2.1 Piéu kchién bom xdng va diéu ap

Cédu tao bom xdng
Tuy theo nha ché€ tao va nim sdn xudt ma bom xdng dudc dit trong hoic ngoai
thiing xing. Hién nay, bom xing st dung cho cdc hé th6ng phun xing c6 hai loai: Loai
cdanh quat va loai con ldn
Hai loai ndy con goi 13 bom ki€u u6t vi motor va bo phin bom dugc dit
trong vo boc, vé boc nay 1udon ludn chira day xing, nhim muc dich 1am m4t khi
bom xdng hoat dong.
e Loai bom cdnh quat
Loai bom nay thuong dudc dat trong thung xang. So véi loai con lan thi loai
nay cé uu di€m la it gay ti€ng 6n va khdng tao ra dao dong trong mach nhién
li€u nén dudc dung rong rai.
Bom nay dugc ciu tao bdi cac thanh phan sau:
Motor dién
B phdn cong tdc ciia bom
Van kiém tra (van mot chiéu)

Van gidam dp va loc.
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Van 1 chigy —————— |

Van an toan T

Chéi than

Rito

T C—— B

MG to

s l V3 bom
Ludi lpc g
o Nap bom
(
Cla vao %,
Clara l oy
/'J,r'h'r

o

Cénh hom

Hinh 6-100: Bom cdanh quat

Motor: 12 dong cd dién mot chiéu.

Bdnh cong tdac: ¢6 tuv 1 + 2 cdnh, quay nhd motor di€én. Khi motor quay
banh cong tic s& kéo xing tif cra vao dua dén ctta ra. Sau khi di qua ctta vao
xing s& di quanh motor dién va d€n van mot chiéu.

Van m{t chiéu: van mot chiéu sé déng khi bom ngirng 1am viéc. Tdc dung
cta n6 la giit cho 4p sult trong dudng 6ng & mot gia tri nhat dinh, gitp cho viéc
kh&i dong lai d€ dang. Né&u 4p suét trong mach khong dugc giit, do nhién liéu
bdc hdi hodc quay vé thuing thi viéc khdi dong lai s& rat kho khin.
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Van an toan: van lam viéc khi 4p sudt ra vugt qua gid tri quy dinh. Van
nay cé tic dung bido vé mach nhién liéu khi 4p sudt vudt qud gidi han cho phép
(trong trudng hgp nghet dudng dng chinh).

Loc xdng: Dung d€ loc cin ban trong nhién liéu dudc gin trudc bom.

o Loai bom con lan:

Loai nay dugc dit bén ngoai thiing xing va ludn gin gan thing d€ hiéu
suat cia bom dugc cao hon.

C4'u tao bom nay gdm céc thanh phan sau:

Motor dién mot chiéu.

Bé phdn cong tdc ciia bom.

Van gidm dp va van mot chiéu.

Hoat dong clia motor dién, van gidm 4p va van mot chiéu giéng nhu bom

cdnh quat.
siarter solenoid
switch
to A ]
SlAMEl — & @ Il-_ : J-
rmotar
fusib'e ) I
fue' pump link ignition
Ilprea:-‘.ure relief valve ballasl resislor Switch 6
e— e S ¢—ignition
rroller lype pumpy ]
;J / e 10 i coli
! [}
R » o
i /% AL HDREPHUMTTYA Ve nerlia swilch
fuel < E | - fuel fuel purmp
in = | e Bl out relay
A i £

\ ECU
‘armature

rol'er type pump

Hinh 6-101: Bom con lan

Riéng bd phan bom 12 mot budng rdng hinh tru, trong d6 c6 mdt dia quay
sai tdm dudc bo tri cdc con ldn trong cdc ranh va bit dinh vao rotor. Khi c6 dong
dién chay qua, rotor quay s€ kéo theo dia sai tim quay. DuGi tac dung cda luc ly
tAm, cdc con lin bi ép ra ngodi tao mot dém xoay vong lién tuc 1am ting thé tich
& clra vio va gidm thé tich cita ra.
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Hinh 6-102 : Nguyén ly hoat dong ciia bom con lin

So do mach dién diéu khién bom xdng
Bom xing c6 thé dudc diéu khién theo 3 c4ch:

- Khéng qua hop ECU mdy nhu & hé thong phun xing véi bo do gi ki€u
trugt TOYOTA.

- Qua hop ECU mdy nhung hoat dong theo nguyén ly ON — OFF .

- Qua hop ECU mdy dé€ thay ddi toc d6 quay ctia bom xing (hai cap do :
cao va thap).

Mach diéu khién bom xdng khong qua hop ECU

Gidc kidm tra mu Fp Ro le mé mach
]

Bom nhién liéu

Ruo le chinh - Fpr——E
Fp
Céng tic bom nhién lidu

-'-':'] +B
+

G
— g, .L/l[ 5%

Cam tién luu lugng khi

Khéa dién

L

Giic kiém tra bom
nhién ligu 2P

... M6t vai ddng co co

Lo 1 v

Hinh 6-103: Mach di¢n diéu khién bom xdng khéong qua ECU

Bom xing diing cho hé thdng phun xing st dung bd do gi6é ki€u trugt trén
xe Toyota chi lam viéc khi dong co hoat dong. P6 1a mot dic di€m an toan cho
hé thong.

Khi kh&i dong dong co, dong dién tir accu di qua khoa dién dén cudn day L,
clia relay bom xidng dén mass, tao luc hit ti€p di€m cla relay bom xing lam
bom xing quay. Pdng thdi, khi khdi dong cdnh gi6 clia cdm bi€n do gi6 ciing di
chuyén khdi vi tri ban diu ( nhd dong khi hiit vio dong cd ) va dong ti€p diém
bom xidng & cdm bién do gié.

PGS.TS Dé Vin Diing Trang : 244

cuubuongThancoh§vien DH SPKT TP. HCM - http://www. thigviensphkt.eeisxn


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

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

Hé théng dién va dién tit trén 6t6 hién dai - Hé théng dién déng co

Vi th€ § cudn diay L, clia relay bom xing ciing c6 dong dién chay qua tao
thém luc hit d€ déng ti€p diém cila relay bom xing. Khi mdy da nd, khod dién
trd vé€ vi tri IG ( vi tri ON ) thi cudn diy L, cla bom xiing bi ngit dién chi con
cuon L, giit cho ti€p di€m van d6ng va bom xing ti€p tuc hoat dong.

Mach diéu khién bom xdng qua hop ECU mdy hoat dong theo nguyén Iy ON

— OFF.
Check
+B Fuel pump
connector
Main relay T L,
- 0= —
— N
N FAM— | Fe [

To
— distributor

L,
): SI: JT_ STAKGK%}‘E % =

Ignition switch

11| —

Hinh 6-104: Mach dién diéu khién bom xdng cé ECU diéu khién

Nguyén 1y hoat dong tuong ty nhu loai & trén, chi khiac nhau & tin hiéu
diéu khi€n bom xiing. Khi khdi dong dong co, ECU nhan tin hiéu t6c do dong cd
(NE) dé€ diéu khién transitor md cho dong dién qua cudn L, cia relay bom xidng
qua transistor vé mass tao luc hit d€ déng ti€p di€m relay bom xing. Khi khod
dién trd vé& vi tri /G dong ti€p tuc qua cudn L; va bom xing ti€p tuc hoat dong.
Khi bat cong tic mdy tir vi trf OFF sang vi tri ON, ECU s& diéu khién bom xing
hoat dong trong khodng 2s d€ giit cho 4p luc xing trén dudng 6ng 6n dinh trudc
khi khdi dong. Trén coc chin dodn con dugc bo tri ddu +B va FP gitip ndi mach
bom xing va khong can nd mdy.

Mach diéu khién bom xdng qua hép ECU mdy dé thay doi toc do quay cia
motor bom xdng.

o O 16c do thap:

Khi dong cd dang chay & tdc @6 cAm chirng hodc & di€u kién tdi nhe, ECU
diéu khién transistor mg, c6 dong: tir accu - relay chinh - relay m@ mach - cuon
day ctia relay diéu khi€n bom - transitor — mass, tao luc hit 1am déng ti€p di€m
B, cung cAp dién cho motor bom xiing hoat dong qua dién trd R. liic nay bom
xidng quay & toc dd thap, chi cung cdp luong xing can thiét & tdc do chay cim
chirng ctia dong co.
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Relay m3 mach kh'IielEtﬁ; dlel}
Relay chinh ~n OO xang
— &8 J— — P R A Ae
“COO H B
Cong tic may J_ T e : bién tr
/_—&6 - * : Cong tic diéu
IG < L : L R o
. v 3 — khién bom xidng
ST (7TM-GE H d ! Bom
1 TMGET, | ! Fel™T T - xiing
— M-REL) ! . .
E R Fp —~
ECU lj_

Hinh 6-105a: Sodé diéu khién bom xdng qua ECU
vdi mach diéu khién toc dp

o U t6c db cao:

Khi dong cd dang chay & téc do cao hodc tai ning , ECU s& diéu khién
transitor déng lai, ngit dong qua cudn diy cia relay diéu khién bom. Ti€p diém
dudc trd vé vi tri A, cung c4p dong truc ti€p d€n bom. Nhd vdy bom quay vdi van
toc nhanh d€ cung cdp lugng xing can thiét cho ché dd 1am viéc nay clia dong
CO. Relay diéu

khién bom xing
Relay chinh N

] _— At [ —< — -~ o—c _ /
o0 Lo B* ’W\"*’l
Cong tic may J_

Relay m3 mach

i

Dbién trg

e
:

/_—&5 * Cong tic diéu
IG i ‘ o ¢
“IST »; ¥ { khi€n bom xing Bd“@
(TM-GE, ! : ,
-1 TMGT) | ! Fol™ """ J_ xang
= —
ECU E

Hinh 6-105b: Mach dié¢n diéu khién bom xdng qua ECU
diéu khién toc do bom
B0 giam rung dong
Ap sudt nhién liéu dugc duy tri § 2,55 - 2,9 kgf/em’ tiy theo dd chan khong
trén dudng 6ng nap bing di€u d4p. Tuy nhién, vin cé sy dao dong trén dudng ong
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do qué trinh phun nhién liéu khong lién tuc. B6 gidm rung dong c6 tdc dung hap
thu cdc dao dong nay bing mot 16p mang.

Nip

d Ti hoim nhién lién

i
Ong phéan phéi
Hinh 6-106: B¢ giam dao dong

B on dinh dp sudt (diéu dp)

Bo 6n dinh 4p sudt 1am 6n dinh 4p suit nhién liéu d&€n cdc kim phun. Lugng
phun nhién liéu dugc diéu khi€n bing thdi gian clia tin hiéu cung cadp dé€n cdc
kim phun. Mic di vay, do su thay ddi do chin khdng trong dudng 6ng nap,
lugng nhién liéu phun ra sé thay ddi va phu thudc vao luc hit & ddy kim néu 4p
sudt nhién liéu trén dau kim khong d6i. Do d6, dé dat dugc lugng phun nhién
liéu chinh x4c, tdng 4p suit nhién liéu A va d6 chan khong dudng 6ng nap B hay
dd chénh 4p giita ddu kim va ddy kim phai dudc giit khdng ddi.

Hoat dong

Nhién lidu c6 4p sudt tir 6ng phan phdi sé tdc dong vao mang cla diéu 4p
lam md van. Mot phian nhién liéu s& chdy trd lai binh chita qua dudng &ng hdi.
Luong nhién liéu trd vé phu thudc vao do cing clia 10 xo mang. Ap sudt nhién
liéu ciing thay d6i theo lugng nhién liéu hoi.

Ap thip trén dudng dng nap dugc din viao budng phia 10 xo mang, lam gidm
stic cing 10 xo va ting lugng nhién liéu hdi khi€n dp sudt gidm. N6i tém lai, khi
dd chan khong clia dudng nap ting Ién (gidm 4p), 4p sudt nhién liéu chi gidm
tuiong @ng vSi su gidm dp sudt d6. Vi vay tdng 4p suit cia nhién liéu A va do
chan khong dudng nap B dugc duy tri khdng doi.
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T Manifold
|| pressurse
~ e
*

g =
I P
};i
|

\] Fus! outlet

i

=

| Fuel inlet

A+ B=255-29 kgf/en’®

_ Ap sudt nhién liéu

Ap sudt khi quyén

Do chdn khong duong
ong nap

Hinh 6-107: B¢ diéu dp va ddc tinh hoat dong
Van ty dong déng lai nhd 10 xo khi bom nhién liéu ngirng hoat dong. K&t
quéd 12 van mdt chiéu bén trong bom nhién liéu va van bén trong diu 4p duy tri
4p sudt du trong dudng dng nhién liéu.
6.6.2.2 Piéu khién kim phun

Nguyén ly két cdu kim phun
So db tong qudt clia hé thong diéu khi€n kim phun dugc trinh bay trén

hinh 6-108.
)
ECU

Nhién liéu tw
bom dén

B

Accu

UV T Voo

)

1

1

1

r 1

Toc do

dong co

Vi tri
budm ga

Lugng khi
nap

Nhiét do
dong co

Nhiét do
khi nap

Vi tri
piston

Hinh 6-108: So do tong qudt hé thong phun nhién li¢u
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K&t cAu mot kim phun

Hinh 6-109: Két cdu kim phun

Theo hinh 6-109 c4u tao clia kim gdm: /- Bé loc: Bdo ddm nhién liéu di vao kim
phun phai thit sach;2- Gidc cdm: N&i v6i mach dién diéu khién; 3- Cudn dady:
Tao ra tif trudng khi c6 dong dién; 4- Ti kim: Tdc dong dén sy dong md cda van
kim; 5- Van kim: Péng kin voi phun, khi c6 dong dién s& bi nhic 1&n cho nhién
liéu phun ra; 6- Voi phun: Pinh géc phun va xé tdi nhién li¢u; 7- Vo kim.

Hoat dong cua kim phun

Trong qua trinh hoat dong ctia dong c¢d, ECU lién tuc nhian dugc nhitng tin
hiéu diu vao tr cic cdm bi€n. Qua d6, ECU sé& tinh ra thdi gian md kim phun.
Qu4 trinh m& va déng clia kim phun dién ra ngit quing. ECU gdi tin hiéu dén
kim phun trong bao 1au phu thudc vao do rong xung. Hinh 6-110 cho thdy do
rong xung thay ddi tuy theo ch& d6 1am viéc clia dong co. Gia s canh buém ga
mé 16n khi ting tdc thi cAn nhiéu nhién liéu hon. Do d6 ECU sé& ting chiéu dai
xung. Piéu nay c6 nghia 12 ti kim s& giif 1du hon trong mdi 1an phun d€ cung cip
thém mot lyong nhién li€u.

Khaoi dong lanh J |_| |_

Chay vdi diéu kién lanh

| L L
Chay véi diéu kién dm | | ] L
Chay sau hanh trinh dai [ ] [ 1]
Tdng toc J |_|

Cdnh buom ga dong kin

1

Cdm chitng néng

Hinh 6-110: Xung diéu khién kim phun iing véi titng ché do lam viéc
ciia dong co
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Khi dong dién di qua cudn day ctia kim phun s& tao mot luc tir dd manh
dé thing stic cang 10 xo, thing luc trong trudng cia ty kim va thing 4p luc cda
nhién li€u d¢ 1&én kim, kim s€& dudc nhich khoi bé khoang 0.1 mm nén nhién liéu
dugc phun ra khéi kim phun.

Néu ta goi:
Q: Luong nhién liéu phun ra khoi kim.
T: chu ki xung.
70 do dai xung.

Thi Q s€ dugc tinh bdi cong thic:

0=[gr  —l |

Quad trinh hoat dong:

Trén hinh 6-111 trinh bay dd thi bi€u dién dién 4p, cudng d6 dong dién va
thdi gian mé kim thuc t&€ theo thdi gian. Cén ¢ vao do thi nay ta c6 thé chia qua
trinh hoat ddng cda kim phun chia 1am 3 giai doan cu thé nhu sau:

Au,i

Ddc tinh U, I trong
cudn day kim phun

Y

P¢ dich ¢huyén ty
kim

t

b

T2 3

5! <>

T 3

Hinh 6-111: Ddc tinh u,i,d = f(t) trong cudn ddy kim phun

Nhu ta da bi€t cudng do dong dién qua kim tuin theo qui luat:
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Trong do:
R: tong tr§ kim
L: @6 ty cdm cua kim phun

U: dién 4p ddt vao mach

* Giai doan I: Trong thdi gian 7; (i Idc ti kim dudc ning Ién hét cd).

-Giai doan 1,: Thdi gian 7;, mdc du c6 hiéu th€ dit vao nhung ti kim vin
chua nhac 1én duge. Khi dong dién dat gid tri 1,, d& Fe 1 >
F_;,ti bdt ddu di chuyén. K&t thiic giai doan I,

-Giai dogn I,: Thoi gian 7;: dO dich chuyén kim dat gia tri cuc dai, cuOng
d6 dong qua kim giam dot ngdt do sic dién dong tu cam
tdng do L tang.

* Giai doan II: P m§ clia kim van gilt nguyén, stic dién dong ty cdm gidm
dong tang 1€n nhu hinh ve.

Trirong hgp kim bi ket s& khong c6 dich chuyén, 1am p, khong ting din tdi
stic dién dong tw caim khong ting nhung dong van ting nhu nét chAm gach.

* Giai doan III: Transistor di¢u khi€n déng nhung do cudn diy cé siic dién
dong ty cdm nén khi ngit dién dot ngdt tao thanh mach dao dong. Do d6, trong
thdi gian 73 vAn gilt mifc md nao d6 do sic dién dong tw cdm. Sau do sic cing
10 xo lam doéng ti kim lai.

Két lugn: tr qua trinh hoat dong cda kim phun ching ta nhan thdy thdi gian 1,
va 7312 khong thé diéu chinh, thdi gian nay c6 tén goi 12 thdi gian chét (dead
time), con 7 thi c¢6 thé thay d6i. Do d6 d€ ddm bdo d6 chinh xdc vé thdi di€m va
thdi gian phun cla qud trinh phun nhién li€u, chiing ta phdi tim cdch giam z; va
73 d€n mitc thap nhA't ¢6 nghia 12 phdi ting d6 nhay kim.

Cdc bign phdp tdng dj nhay ctia kim phun:

Néu ta gdi d€n cudn day kim phun mot xung dién trong thdi gian #;, ti kim
dudi tdc dong cla luc dién tr, thing stic cing 10 xo va dp luc nhién lieu d&n, kim
s& dugc nhic 1én va nhién liéu s& dudc phun vao xipap nap. Nhd dd chénh 1éch
ap sudt trong hé thdng dugc giit khong d6i nén lugng nhién liéu trong qud trinh
phun qua ti€t dién 16 phun s& phu thudc vao thsi gian kim md #. Trong trudng
hop 1y tudng 1, = ¢; .

Trong qué trinh thi€t k&€ kim phun dd xut hién nhitng khé khin. Khi bé
dai xung diéu khién khodng 7-10 ms thi quan tinh cd hoc va quén tinh dién tir bit
dau 4nh hudng 1&n hoat dong cla kim phun (phu thudc vao dd tu cdm clia cudn
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day, khdi lugng ctia ti kim va cdc y€u to khiac nhau nhu dp lyc nhién liéu, ma
sdt). K&t qud 1a trén thyc t€ ti kim md& va déng khong dong thdi véi sy bit dau
va két thiic xung diéu khi€n. Ngoai ra, trong cdc ki€u phun gidn doan cé thé
xuat hién xung chin dong trong dudng 6ng ciing 12 nguyén nhin tdc dong nén
luong nhién liéu qua kim phun. R0 rang la cdc hién tugng trén ciing anh hudng
dén lugng xing phun. D€ ting do chinh xdc cda kim phun, ngoii cdc bién phdp
nhu ché tao ty kim bing hgp kim nhe din tlr, mic dién trd phu kiém sodt bing
dong, con c¢6 nhitng bién phdp ting dd nhay nhu sau:

-Dung vat liéu 4dp dién

-Dung nam chdm vinh ciru.

Nhién li¢u di vao 16 diu di vao khoang A cta kim, 4p luc trén mang cin
bing va ti kim chi ti vao ddy bing mdt Ivc nhd do luc dian hdi cda mang va su
chénh léch bén trén va bén dudi do sy khac bi€t dién tich khi tic dong 1én cudn
diy mot xung thuin (tir trudng do cudn diy sinh ra ngudc chiéu véi nam chim
vinh citu) cudn day bi hiit 1én va ti kim mé ra. Khi ngit xung diéu khi€n c6 thé
dung thi€t bi ddi chiéu tu dong dé luc tic dung ngudc lai.

Nam chim

\

/4 Cubn diy

/ ang

/ Than

Ld nhién liéu

D
N

A7V

Ti kim

Hinh 6-112: Bién phdp ting doé chinh xdc trong hoat djong ciia kim phun
Phuong phap diéu khién kim phun:
Phuong phdp diéu khién kim phun bang dién dp cho loai kim phun dién tré cao:

bién 4p accu cung cip truyc ti€p dén kim phun qua céng tic mdy. Khi
transistor 7Tr trong ECU md& s€ c6 dong chay qua kim phun, qua chan Ny10, Ny20
dén E,; E,, vé mass. Trong khi Tr m&, dong dién chay qua kim phun 1am nhéc ti
kim va nhién liéu dugc phun vao trudc supap nap.
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P K¢

@

Cong tic may

| - TN
[2‘2 [_§ [2‘2 [_§ Engine ECU
1
B No.10 |
- Kim phun No.20 | | <}’\N\/—
EO1
E02
4 \ /

Hinh 6-113: Mach dién diéu khién kim phun bang dp
Mach dién hinh 6-113 minh hoa phuong phdp diéu khién nay véi ki€u phun
dong loat.
Phuong phdp diéu khién kim phun bing dp cho loai kim phun dié¢n tré thdp:

1<

é é bién tr§ phu

R

(4

Cong tic may

[_| [_| [_| [_| Engine ECU
INIEHENENE
T ] No. 10 A Tr
'? Kim phun No. 20 T w
EO1
E02
4\ J

Hinh 6-114: Mach dién kim phun cé dién tré thap

Mach dién lam viéc tuong tu nhu loai trén nhung vi s dung kim phun c6
dién trG thdp nén mot dién trd phu Ry duge mdc gitta cong tic mdy va kim phun
dé han dong.

Luu ¥: C6 nhiéu cdch mic dién tr§ phu nhu hinh 6-115.
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AN
1 I_ﬂ
N ITfI Lrnnn |

Kim phun T,

Rs NN
L I::rxrx N

T

Hinh 6-115a:
NNNN
NNNN
+ NNN

Rt
NNN
Kim phun
P T
Hinh 6-115b:
— }—Nnnnn
] NNNN

RS

Hinh 6-115c:

a). Mot dién tré phu cho hai cudn dday kim
b). Mét dién trd phu cho ba cudn ddy kim
c¢). Mot dién tré phu cho tieng cudn day kim
Hinh 6-115: Cdc cdch mdc dién tré phu cho kim phun cé dién tré thap

Phuiong phdp diéu khién bang dong:

Trong phuong phdp nay, mot kim phun c6 dién trd thip dudc gin truc ti€p
véi ngudn dong dudc diéu khi€n truc ti€p bing cdch dong md transistor trong
ECU.

Khi c6 xung dua d&€n cudn diy clia kim phun, mot dong 8A chay qua, gy
nén su ting dong dot ngdt. Pi€u nay 1am cho van kim md nhanh nhd d6 cdi thién
dugc su ddp tng qué trinh phun va gidm thdi gian phun khong diéu khién dugc.

Trong khi ti kim dugc giit, dong dugc gidm xudng con 2A gidm sy tiéu hao
cong sudt do sinh nhiét.
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Injection  Off

signal

Amperage
waveform

Injector

Close

ineffective

injection duration

Hinh 6-116: Phuong phdp diéu khién kim phun bang dong

Mach dién diéu khién hoat dong nay dugc mi€u td nhu hinh sau day:

T
L
|

Khi cong tic mdy bat & vi tri ON, relay an toan chinh m§ nhd ndi mass &
mach diéu khi€n kim phun thong qua diu ndi FS ctia ECU. Piéu nay lam Tr,
trong ECU mé& cho dong chay dén cudn diy kim phun.

Dong dién chay qua kim cho d&n khi dién th€ tai di€ém A ti€n dé&n gid tri ndo
d6 thi Tr; s& déng. Su déng mG Tr; dudc 1ap di 1ap lai v6i tan s6 khodng 20 kHz
trong sudt thdi gian phun. Bing cdch ndy, dong d&n cudn kim phun dugc ki€ém

Cong tic mdy

—1

Relay an toan chinh

Engine ECU

Trl

Kim phun dién T{aFuse BF
trd thap -
ERERERIE
No. 10
No. 20
EO1, E02 A

|

.

Mach diéu
khién kim

phun

Hinh 6-117: Mach dién diéu khién kim phun bang dong
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soat (khi dién d4p diu +B 1a 14V, dong trong kim 13 8A, khi ti kim bi giit dong
trong kim khodng 2A). Tr, hdp thu stc dién dong tw cAm xuat hién trén kim phun
khi Tr; dang déng mé vi vy ngin ngtra dugc sy giam dong d6t ngot.

Gidi thich viéc mdc dién tré phu

L thap
L cao
1A L./ ___
bt ]

Hinh 6-118: Do thi biéu thi su dnh hudng ciia dp tw cdm L

Tir dd thi chiing ta nhin thiy cudn diy cé dd tu cdm L s& tao ra stic dién
dong tw cdm chdong lai dong dién cho nén khi L cao thi c6 sy cdn dong nhiéu,
lam dudng cong L(t) thodi hon din dén thdi di€ém md kim tré hon, vi viy thdi
gian phun ngin lai, khong dd nhién liéu cung cap cho dong co & tdc do cao.

Vi vay, d€ khic phuc hién tugng nay, ngudi ta dung cudn diy kim phun cé6
sO vong day it hon (vi L = . 419 @) @€ L gidm va dudng kinh ddy 16n hon d€ ting
dd nhay ctia kim phun. Ma ta biét: R = 'Dé' Do d6 R gidm. Vi vdy, dé han ché
dong qua cudn diy ngudi ta mic thém mot dién trd phu.

Chifc ning ctia ECU trong vi¢c diéu khién kim phun

Phuong phdp phun va thoi diém phun:

Phuong phdp phun bao gdm cdc phuong phdp phun dong thdi, nhém 2
xilanh, nhém 3 xilanh hay phun ddc 1ap cho tirng kim. Phuong phdp va thdi diém
phun dugc md ta nhu cdc sd d6 dusi day:

Phun doc lap:

Intake stroke Ignition Fuel injection

/ L/

1 Z i — A
3 %’/ﬂ & %%{,7,:1
4 — 4 e
2] 4 | = A | oo
0° 360° 720° 1080°
Crankshaft angle
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Phun nhom: :
Vs A
3 T 7 %
6 " I‘C’r);{;’ /. ?/’Ga . .f
2 7 v ;s
4 7 U %
n° 360° 720°
Phun dong loat:
i alake . Igni}ion Fuel injection
1 b )
5 177
CRR— 7/}
6. i
2 P
4 b P4
0° 360° 720°

Hinh 6-119: Cdc phuong phdp phun va thoi diém phun

Diéu khién thoi gian phun nhién ligu:
Thoi gian phun nhién liéu thyc th€ dudc xdc dinh bdi hai dai lugng:
- 1,: Thoi gian phun cd ban ( dya chd y€u vao lugng khi nap va tdc do dong
cd)
- t.: Thdi gian di€u chinh (dua vao cdc cdm bi€n con lai)
t+t, =t
Tuy nhién trong qud trinh khéi dong dong cd thdi gian phun nhién liéu
dugc xdc dinh theo cach khdc, bdi vi lugng khi nap khong dn dinh.

/ e
IDL of TPS Cédt nhién licu
- A
Lam giau khi ting toc lic «—
ham néng ] ty Cdm bi€n luu
W lugng gié

Lam gidu khdi ddng

ST Lam giau sau khdi dong Mot 4‘\— TA
bién dp B+
Lam giau lic hAm néng [— \
t
3 S e 12 14 || | kim phun
PSWof TPS — ] Lam giau luc tai I16n

Hinh 6-120: Piéu khién thoi gian phun nhién liéu
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Diéu khién kim phun khi khéi dong

Trong qué trinh kh&i dong, rat khé xdc dinh chinh x4c lugng khi nap vao, do
c6 sur thay ddi 16n vé t6c do dong cd. Vi li do nay, ECU 14y tir trong bo nhé thdi
gian phun co ban cho phii hgp vdi nhiét d6 dong co khong tinh d€n lugng khi nap
vao. Sau d6 cong thém thdi gian hiéu chinh theo nhiét d6 khi nap va dién dp
accu d¢€ tao ra thdi gian phun thyc t& ¢,.

th e Lugng phun cd ban theo nhiét do nudc

ey

i 7/

Iel 12
ty / /k\\‘i Lugng phun hiéu chinh theo dién dp accu

Lugng phun hi€u chinh theo nhiét @6 khi nap

Hinh 6-121: Diéu khién kim phun khi khdi dong

Diéu khién sau khdi dong:

Sau thdi gian kh&i dong dong co, ECU s€ xdc dinh thdi gian phun bing
cdch:

L=1Ip+ 1.+ 1 gecu
Trong d6 7. chiu dnh hudng bgi: nhiét d6 nuée lam mat, nhiét do khi nap, cim
bi€n budm ga....

t,: chiu 4nh hudng bdi tin hiéu lugng gié va toc dd clia dong co.

Thoi gian phun co bdn:
e Loai D-jetronic dung MAP sensor.

Thoi gian phun cd bdn dugc x4c dinh bdi 4p sudt dudng 6ng nap va toc do
dong co. Bd nhé bén trong clia ECU chia dit liéu vé thdi gian phun c¢o bdn khic
nhau.

e Loai L-jetronic: dung cdm bi€n do Ivu lugng gi6é (air flow meter): thdi
gian phun co bin dudc x4dc dinh bdi thé tich cla lugng khi di vao va tdc
do dong ca:

oG

Trong d6: Gk: luong khi nap,
Ne: Téc do dong co,
K: H¢ sé diéu chinh.
Su hiéu chinh thoi gian phun:
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ECU ludn dugc thong bdo vé diéu kién van hanh clia dong cd moi lic
biang nhitng tin hi€u tf cdm bi€n va hinh thanh xung hiéu chinh khic nhau trong
thdi gian phun thyc t€ ctia dong co.

a. Su hi¢u chinh theo nhiét do khi nap:

Hé s6 hiéu chinh

K
1.0 \
Thap 20° Cao

t* nudc 1am
Hinh 6-122: Bdc tinh hi¢u chinh bdi nhiét do khi nap
Mat dd khi nap thay ddi theo nhiét d6. Vi 1y do ndy, ECU phdi bi€t that chinh
x4dc vé nhiét dd khi nap d€ c6 thé diéu chinh thdi gian phun nhim duy tri ti &
hoa khi ma dong cé yéu cdu. ECU xem 20°C 1a nhiét do chuén va ting gidm
lugng nhién li€u phu thudc vao thay ddi nhiét o khi nap so véinhiét do nay.
Su hiéu chinh din dén su ting hoic gidm lugng phun nhién liéu t&i da vao
khodng 10% (P&i véi loai do gi6 ki€u Karman ¢6 thé tdi 20%).

b. Su lam giau nhién liéu khi khoi dong:

Hé so hiéu chinh

o . - 60"  Cao
t nuGc lam

Hinh 6-123: Su hiéu chinh lam giau sau khi khoi dong
Ngay sau khi khéi dong, ECU di€u khién phun thém mdt lugng nhién liéu
phu trong mot giai doan xdc dinh trudc, dé hd trg viéc 6n dinh sv van hanh cla
dong co. Su hiéu chinh Iam gidu sau khdi dong ban dau nay dugc xdc dinh bdi
nhiét 6 nudc 1am mat. Khi nhiét do thap su 1am gidu vé cd ban sé& ting gdp doi
s6 lugng nhién liéu phun vao.

c. Su lam giau hdm nong:

Y

Thap , .. . 60° Cao
t nuéc lam

Hinh 6-124: Sw lam giau ham nong
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Khi sy bdc hoi nhién liéu khong t6t lic trdi lanh, dong co sé hoat dong
khong &n dinh n&€u khong duge cung cAp mot hdn hdp gidu xing. Vi 1y do nay,
khi nhiét d6 nudc 1am mat thap, cAm bi€n nhiét d6 gdi tin hiéu d&€n ECU d€ hiéu
chinh ting lugng nhién liéu phun, cho d&n khi nhiét do dat d€n nhiét do da dudc
xdc dinh truge (60°C).

d. Su lam giau ddy tdi:

Khi dong cd hoat dong & ché& do diy tdi, luong nhién liéu phun vao ting lén
tuy theo tai @& ddm bio sy van hanh cta ddng co. Tuy theo loai dong cd ma tin
hiéu diy tai dugc 14y tir géc md clia budm ga (loai tuyé&n tinh) hay thé tich khi
nap. Su 1am gidu nay c6 thé ting 10-30% tong lugng nhién liéu.

e. Su higu chinh ti 1¢ hoa khi trong qud trinh thay doi toc do:

Qud trinh thay d6i toc d6 & day c6 nghia la lic dong cd ting hoic gidm toc.
Trong sudt qud trinh thay ddi, lugng nhién liéu phun vao phai dudc ting hay
gidm d€ ddm bio sy van hanh chinh xdc clia dong co.

f. Su hiéu chinh lic ting toc:
Khi ECU nhin ra sy ting toc ctia dong ¢d dua tin hiéu tir cdm bi€n budm
ga, lugng nhién liéu phun dudc ting lén d€ cdi thién sy hoat dong ting téc clia
dong co.

g. Su hiéu chinh lic giam toc:
Khi ECU nhén ra sy gidm tdc, n6é gidm lugng nhién liéu phun vao khi cin
thi€t d€ ngin ngira hdn hop qud dim trong sudt qua trinh gidm tdc.

h. Su cdt nhién li¢u:

Cdt nhién liéu khi gidm tdc: Trong qud trinh gidm toc d6 néu buém ga
doéng hoan toan, ECU ngit kim phun d€ c3i thién tinh kinh t& nhién liéu va gidm
ddng k& lugng khi thai. Khi toc do dong co gidm xudng dudi mot toc do 4n dinh
hoiic cdnh bu6m ga m3, nhién liéu dugc phun trd lai. Toc do dong co ngdt nhién
liéu va tdc dd dong co khi phun nhién liéu trd lai s& cao hon khi nhiét do nudc
lam mat thdp nhu trén dd thi.

A D

C4t nhién licu

2000|_  Phun trd lai

.
-

Thap t° nu6c 1am mat Cao

Hinh 6-125: Do thi biéu dién su cdt nhién li¢u
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Cdt nhién liéu tai téc dj dong co cao:

Pé€ ngin ngira dong co vudt tdc, kim phun sé ngirng phun néu téc dd dong
co ting 1én trén mifc gidi han. Sy phun nhién liéu dudc phuc hoi khi tdc do dong
co gidm xudng dudi gidi han.

Su hi¢u chinh theo dién dp accu:

A K

1.0

Y

Thap 14V Cao
Pién 4p ECU

Hinh 6-126: Hi¢u chinh lugng phun theo di¢n dp

C6 mot sy tri hodn giita thdi gian ma ECU gdi tin hiéu d€n kim phun va
thdi gian phun thyc t€. Sy tri hodn cang dai thi thdi gian m& cua kim phun cang
ngin so véi lugng da tinh todn trong ECU va luong nhién liéu phun bi gidm di
mdt it, khong di ddp ng ch& dd tdi clia dong cd. Do d6, cian phdi c¢6 su hiéu
chinh thdi gian nhac kim theo dién 4p.

Trong khi hiéu chinh theo dién 4p, ECU bu trit cho sy tri hodn nay bing cdch
kéo dai thdi gian tin hi€éu mG kim phun thém mo6t doan tuy theo do dai cia doan
tri hoan.

Diéu khién kim phun khéi dong lanh

Khi dong co khdi dong, do nhiét do dong co con thap nén cin c6 mot
luong xidng dé gidp cho dong cho khdi dong. Lugng xing nay dugc phun trong
mot khodng thoi gian gidi han phu thudc vao nhiét do dong co. Qua trinh nay
dugc xem nhu 1am giau xdng va hé s6 du lugng khong khi A<1.

Viéc 1am giau xing khi kh&i ddong dugc thyc hién binh hai phudng phap:

+ Phuong phdp 1: Dung cong tic nhiét thdi gian va kim phun kh&i dong
lanh.

+ Phuiong phdp 2: Piéu khién khdi dong nhd ECU va cdm bién nhiét do
dong co.
e Phuong phdp I:
Cdu tao cong tdc nhigt thoi gian :
Cong tic nhiét thdi gian dung d€ gidi han thdi gian phun ctia khim phun
khdi dong lanh theo nhiét do.
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. £
Giac cam

. s ol
— (Ao cuon say

Thanh
ludng kim

Cac cong tac

Hinh 6-127: Céng tdc nhiét thoi gian

Cong tic nhiét thdi gian 12 mot cong tic ki€u ludng kim nhiét dién sé
déng hodc md ti€p diém theo nhiét do ctia ban than né.

N6 gébm cong tic ludng kim dit trong tru ren rdng dude 14p & noi ma nhiét
do dong co dnh hudng nhiéu nhat. Khi dong co con ngudi, thanh ludng kim co
lai vd dong cong tic. Khi ddong cd néng, thanh ludng kim gidn ra va ngit cong
tic.

Cong tic nhiét thdi gian quyét dinh khodng thdi gian md& clia kim phun
khéi dong lanh. Khoang thdi gian nay phu thudc nhiét do dong cd va nhiét do
moi trudng.

Viéc tu nung néng bing diy nhiét can thi€t d€ gi6i han thdi gian kim
phun khdi dong md, d€ tranh tinh trang dong co bi qua du xing. Vi du: § 20°C
cong tic s& dong trong S8s.

Khi dong co di néng, cong tic ludn bi ngit. Vi vay, khi khdi dong lic
dong cd néng kim phun khéi dong lanh khong lam viéc.

Mach dién:

Khi dong co con lanh, ti€p diém déng, bat cong tic mdy sang vi tri ST
dong dién di nhu hinh v&. Khi d6 kim phun khdi dong dudc ndi mass qua ti€p
di€ém nén né md cho xing phun vio dudng dng nap. Ngay sau d6, thanh ludng
kim bi nung néng va tdch ra, ngit kim phun.

Vily do nao d6 dong cd khdi dong qud 1au thi hai dién trd sudi néng s 1
va 2 sé& nung néng thanh ludng kim 1am ti€p diém md ra, gidi han thdi gian md
kim phun khégi dong.
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f’r"?’ = ﬁ@
ST
: STA STJ ST STA
Khaa dian s d I %
Cudn -
say (1) é Cudn sy (2)
+—
T Céng tic ]
dinh thai voi :
i hun khdi
T o o |
= ndidong Jon9titiofl ==

Ecuc}n say (2)

Cong tac {}
e /ﬂ\ dinh thisi vai

__L Voi phun pi)uniggfl e -
= _ ihdidsng 9ong b -

for]

Hinh 6-128: Mach dié¢n cong tdc nhiét thoi gian

Duong ddc tuyén :

A
S /4
2
o)
g 64 Off
=
<
‘B 4
bS] On
=
= 9

0 T T ] >

1 ]
-20 0 20 40 60

(-4) (32) (63) (104) (140)
Nhiét 6 nude °C (°F)

Hinh 6-129: Puong ddc tuyén
e Phuong phdp 2:

0] loai nay, viéc diéu khién kim phun khéi dong lanh dugc thuc hién theo
cong tic nhiét thoi gian va ECU.
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Engine ECU
g oy
Water temp. THW S
ST terminal sensor STA ﬁ
< 1 sw g
i o
e
o
=
\ y
Cold start L
injector Start injector
time switch OHP 51

Hinh 6-130: Mach dié¢n kim phun khdi dong lanh

Sau khi kh&i dong, day nhiét bi nung néng, lam md ti€p diém ngit mass &
cong tic nhiét thdi gian. Liic ndy, néu nhiét do dong cd van con thip, ECU lay
tin hiéu tir cdm bi€n nhiét d6 nudc va cong tic khdi dong diéu khién md
transistor cong suit trén dudng STJ. Khi d6 kim phun khéi dong dugc ndi mass
qua transistor md& kim cho xdng phun vao dudng dng nap.

Puong ddc tuyén:

8_
5
@
k2]
c 6
k=]
=
e
5 4
=
S
2 21
£
o] =

30 20 40 60
-4} (32} {68} (104) {140}
Coolant temperature °C (°F}

A: diéu khién béi cong tdc
B: diéu khién béi ECU
A,B: dieu khién béi cong tdc va ECU
Hinh 6-131: Duong ddc tuyén lam viéc ciia phuong phdp 2

6.6.3 Piéu khién ch& d6 khong tai (cAm chiing) va kiém
soat khi thai

D€ diéu khién tdc dd cAm chirng, ngudi ta cho thém mot lugng gié di tit
qua cdnh buém ga vao ddng cd nhim ting lugng hdn hgp dé giir téc dd cAim
chirng khi dong co hoat dong & cdc ché do tdi khdc nhau. Lugng gi6 di tit nay
dugc kiém sodt bdi mot van dién goi 12 van diéu khién caAm chirng. Poi khi bién
phdp md thém cdch buém ga cling dugc st dung.
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e Ché& do khdi dong
Khi dong cd ngung hoat ddong, titc khong c6 tin hiéu tdc do dong co gdi
dén ECU thi van di¢u khién md hoan toan, gitp dong cd khdi dong lai d& dang.

e Ché dd sau khéi dong
Nho thi€t 1ap trang thai khdi dong ban dau, viéc khdi dong dé dang va
lugng gi6 phu vao nhiéu hon. Tuy nhién khi dong co di nd (tdc do ting) néu van
van md 16n hoan toan thi toc do ddong co s& ting qud cao. Vi vay, khi dong co
dat dugc mot tdc do nhat dinh (phu thudc vao nhiét dd nude lam m4t), ECU géi
tin hiéu d&€n van diéu khi€n caAm chirng dé déng tir vi tri m& hoan toan dén vi tri
dudc an dinh theo nhiét do nudc 1am mat.

% d6 md
100% 4 A

t° nudc

»
»

20°
Hinh 6-132: Diéu khién cam chiing & ché dj sau khéi dong
Vi du dong co khdi dong khi nhiét d6 nuéc lam mdt § 20°C thi van diéu khién
s& déng dan tir vi tri m& hoan toan A d&€n diém B d€ dat toc dd 4n dinh.
e Ch¢& do ham néng
Khi nhiét @6 dong cd ting 1én van diéu khién ti€p tuc déng tir B = C cho dén
khi nhiét do nudc 1am mét dat 80°C.

% 30 md
100% 4 A

Hinh 6-133: Diéu khién cam chitng é ché¢ dp ham néng

e Ché& do may lanh
Khi dong cd dang hoat dong, néu ta bat di€u hoa nhiét do, do tdi cda mdy
nén 16n sé 1lam téc do cam chirng dong co tut xudng. N&u su chénh 1&ch toc do
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that sy cia dong cd va tdc do dn dinh clia bd nhé 16n hon 20 v/p thi ECU s& gdi
tin hiéu d&€n van diéu khién d€ ting lugng khi thém vao qua dudng bypass nhim
muc dich ting toc d0 dong cd khodng 100 v/p. 0] nhitng xe c6 trang bi ly hgp
mdy lanh diéu khién bing ECU, khi bat cong tic mdy lanh ECU s& géi tin hiéu
t6i van diéu khién trudc dé ting toc dd cAm chirng sau dé dén ly hdp mdy nén
dé tranh tinh trang dong cd dang chay bi khung dot ngot.

ISCV
Tin hiéu A/C
ECU | A/C Clutch .
4 > :
E | T6c do dong co i 100%
Cong tic A/C i

% a0 md

¥ —

Hinh 6-134: Ché dj mdy lanh

e Theo tai may phat
Khi bat cdc phu tdi dién cong suat 16n trén xe, tdi dong co s& ting do luc
cdn clia mdy phat 16n. D€ tdc d6 cAm ching 6n dinh trong trudng hop nay, ECU
s& bu thém néu thay tdi cila mdy phat ting. P nhan biét tinh trang tdi clia mdy
phét ¢6 hai cdch: 14y tin hiéu tir cong tic den, xong kinh (TOYOTA) hoic 1ay tin
hiéu tir coc FR clia mdy phat (HonDa).

F
NN I/]I ECU “[7 Tail light relay
Cudnkich  .|-.---.. é_l :
Ti€tché } o i / ECU
=z 0
g 2\ ® Tail light
@) e et

Hinh 6-135: Diéu khién cdm chiing theo tdi mdy phdt

e Tin hiéu ti hop sé tu dong
Khi tay s6 & vi tri “R”, “P” hoic “D”, mot tin hiéu dién 4p dugc gl vé
ECU @€ diéu khi€n mé& van cho mot lugng khi phu vao lam ting t6c d6 cAm
churng.
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& & v

N A/T

ECU

P A/T

AT

Hinh 6-136: Tin hié¢u tit hop so tu dong
e (Cau tao van di¢u khién toc do caAm chirng
Kiéu motor budc (Stepper motor)

* Cautao:

1-Rotor
2-Stator
3-Van
4-Bé van

5-Truc van
6-Dia chdn

From air flow meter

Hinh 6-137: Cdu tao ciia motor buéc

Van diéu khién trén hinh 6-137 14 loai motor budc. Motor nay cé thé quay
ciing chiéu hoic ngudc chiéu kim ddng hd d€ van di chuyén theo huéng déng
hoic m&. Motor dudce diéu khi€n bdi ECU. Mdi 1an dich chuyén 13 mot budc, tir
vi tri déng hoan toan d&€n md hoan toan c¢é 125 budc (s& budc c6 thé thay d6i).
Viéc di chuyé&n s& 1am ting gidm tiét dién cho gié qua. Luu lugng gi6 di qua van
rat 16n nén ta khong cin ding van gié phu trdi ciing nhu vit chinh t6c do cAm
chung cling dudgc van kin hoan toan.

Rotor: gdm mot nam chim vinh cifu 16 cuc. S& cuc phu thudc vao ting loai
dong cao.

Stator: Gom hai bo 15i, 16 cuc xen k& nhau. Mbi 16i dugc quan hai cudn day
ngugc chiéu nhau.
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* Hoat dong:

ECU diéu khién cdc transistor 1an lugt n6i mass cho cudn stator. Dua vio
nguyén Iy: cdc cuc ciing tén ddy nhau, cdc cuc khdc tén hiit nhau s& tao ra mot
lyc tir 1Am xoay rotor mdt budc. Chiéu quay ciia rotor sé& thay d6i nhd su thay doi
thit tu dong dién di vao bdn cudn stator. Vi loai rotor va stator 16 cuc, cf mdi
1an dong dién di qua cdc cudn day thi rotor quay dugc 1/32 vong.

~ < A 2y* A . . 2 <
Vi truc van gan li€n véi rotor nén khi rotor quay, truc van di chuyén ra vao

lam gidm hodc ting khe h§ giita van v6i bé van.

* Mach dién:

Caila Sidiui
TR T \7
B iy

$3 § et

s——3

i
2 1]
Pole pemiern — !
of stator T

i

Stator N 5 N I

i N
Rptor W 5 —I N
N L%
S|_jn s

-ﬁ- 1/32 revolution
Rotoer K/i/ 5 N 5

Ti7s ndy

> it

S1ator N

Hinh 6-138: Hoat djng ctia motor budc

T6c @ cam chirng quy dinh da dugc luu trit trong bd nhd theo trang thdi
hoat dong clia mdy diéu hoa va gid tri clia nhiét do nudc lam mdt. Khi ECU
nhin tin hiéu tir cong tic cdnh buém ga va tdc do dong cd bdo cho bi€t1a dang &
ch& @6 cAm chirng thi n6 s& md theo thit ty tir transistor 7r; d&€n Tr, cho dong
dién qua stator diéu khi€n md hoidc déng van cho dén khi dat tdc do an dinh.
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ISC valve

EFI main relay-—4—-—- Microprocessor
|

Main relay
control circuit

EQ1 or EQ2

Battery

iit

Hinh 6-139: Mach dién ciia kiéu motor buéc

Kiéu Solenoid:
e C4u tao nhu hinh 6-140

From air cleaner

Solenoid coil Plf

To air intake chamber

Hinh 6-140: Cdu tao ciia kiéu solenoid

Cudn solenoid dugc ECU diéu khién theo do hf;ng xung. Khi ¢6 tin hi€u
solenoid s& hoat dong 1am thay do6i khe hd giita van solenoid va bé van cho gié
vao nhiéu hay it. Ct khodng 7120ms cudn ddy ctia van dudc nhadn mot xung dién
(ON-OFF). Vi tin s6 d6ng md khd 16n nén c6 thé coi nhu cdc cudn day dugc cap
dién lién tuc, song gid tri trung binh ctia dong dién dugc tinh bing ti s6 giita thoi
gian cAp dién (ON) va thoi gian ngit dién (OFF). Ti s6 nay goi 1a chi s& 1am
viéc W dudc tinh theo cong thic:

W= 4 .100%
A+ B
A
1 (On)
0 (Off)
B
1 cycle

Hinh 6-141: Dang xung ciia kiéu Solenoid
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Trong do : A: Co dong ( ON)  B: Khong cé dong (OFF)
N&u muén van md it thi xung diéu khién cé chi s6 1am viéc W nhd va

ngugc lai. o
a. Chi so lam viéc thdp.

e
0
Off
b. Chi s6 lam viéc cao
inininimh
0
Off

Hinh 6-42: Xung lam viéc cao-thdp cia solenoid

o Mach dién

@

Ignition swiigh

C
Engina ECU

j T Sensors

processor

‘R intake
chamber

e
/
Throttle valve

Hinh 6-143: Mach dién ciia van diéu khién c@m chiing kiéu solenoid

Micro-

Kiéu van xoay :

Cau tao
Permanent Coil T4 BRIt Rl
magnet :1 1SC1
Bypass port < ISC2
Valve

Sensors

+ B

Fixed (&= Valve shaft
Bimetal strip

Hinh 6-144: Cdu tao van xoay cam chiing kiéu van xoay
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Nguyén tic lam viéc ciing gidng nhu loai motor budc tifc cho mot lugng
khi tit qua cdnh buém ga theo su diéu khién tir ECU. Pay la loai k&t hgp giita
dong cd budc va solenoid.

Ca'u tao nhu hinh 6-144:

-Nam chédm vinh citu : Pit 3 dau truc van c6 hinh tru. N6 sé quay dudi tic
dung lvc d4y hoic kéo ctia haicuon T, va T, .

-Van : Pit treo & ti€t dién giita cla truc van. N6 sé& di€u khién lugng gi6
di qua mach ré€. Van xoay cung vdi truc cia nam cham.

-Cupn T; va T, : Dit ddi dién nhau, & giita 12 nam chim vinh cttu. ECU
ndi mass mot trong hai cudn diy dé diéu khi€n déng md van.

-Cudn lo xo luong kim : dung d€ di€u khi€n d6ng md van theo nhiét do
nu6c khi mach di€u khién dién khong 1am viéc. Mot dau cudn 10 xo ludng kim
dugc bit vao chot ¢6 dinh, con di€m kia bdt vao chdu bio vé. Trén chiu bido vé
c6 mot ranh, modt chdt xoay lién véi truc van sé di vao rinh nay.

Chdt xoay s& khong kich hoat sy hoat dong ctia 10 xo ludng kim khi hé
thong di€u khi€n cAm chirng hoat dong tot cling nhu lic 10 xo ludng kim khong
ti€p xtc v6i mit cdt c6 vat ranh trén chiau bao vé. Co cAu nay la thi€t bi an toan
khong cho t&c dd cam chitng qud cao hay qué thAp do mach dién bi hu hdng.

Mach dién:
) ) Engine ECU
Ignition switch ISC valve
I1SC1
5 a
EFl main relay 2
LB g ISC21.N.r
| L S {RSO}

o 4 g
e +B _g

Bty BATT = l—— Sensors

E1

ik
I

Hinh 6-145: Mach dié¢n kiéu van xoay
6.6.5 Hé thong tu chian doan

Vi he thdng diéu khi€n phun phic tap va tinh vi, khi x3y ra su c6 k¥
thuat (mdy khong nd dugc, khong chay chim dudc, khong kéo tii dugc, toc do
ting dugc...) khong d& phdt hién dugc su cd ky thuat xdy ra. D€ gidp ngudi si
dung xe, thg slra chita nhanh chéng phdt hién hu hdng trong hé thong phun
xidng, ECU dugc trang bi hé thong tu chian doan. N¢ sé& ghi lai toan bd nhitng sy
c6 § da s6 cdc bdo phian quan trong trong hé thdng va 1am sing dén kiém tra

PGS.TS Dé Vin Diing Trang : 271

cuubuongThancoh§vien DH SPKT TP. HCM - http://www. thigviensphkt.eeisxn


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

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

Hé théng dién va dién tit trén 6t6 hién dai - Hé théng dién déng co

(check engine lamp), thong bio cho 14i xe bi€t hé thong c6 sy c6. Khi thdy den
bdo hiéu sy cd siang tai x& sé& ngirng xe d€ chin doan. Cdch chin dodn clia mdi
hiang khdc nhau, & day chi gidi thiéu hé théng chdn doén trén loai xe TOYOTA.

Trong mang dién cta xe c6 bd tri nhitng giic hd (dugc day nidp bio vé)
dugc goi 1a gidc ki€m tra (check conector). P&i v6i hidu hét cic xe TOYOTA,
cach thao tdc gdm 2 budc:

- Normal mode: d€ tim chdn do4dn hu hdng & cdc bd phin xe.

- Test mode: Dung dé€ xo4 bd nhd cii (code cii) va nap lai tir ddu (code m&i)
sau khi da stra chira hu hdng.

* Normal mode: Phai ddp ing cdc di€u kién sau:

- Hiéu dién th€ accu biing hoidc 16n hon 11V.

- Cdnh buém ga déng hoan toan (cong tic & cAm bién vi tri budm ga déng).
- Tay s6 & vi tri N.

- Ngit tat ca cdc cong tic tdi dién khéc.

- Bt cong tic vé vi tri ON (khong nd miy)

Dung doan diy dién ndi tit 2 dau clia gidc ki€ém tra: 16 E1 va TEI. Khi d6
den check engine chdp theo nhitng nhip phu thudc vao tinh trang ctia hé thong.
Né&u tinh trang binh thudng thi d&n chép déu din 2 1an/gidy (v6i loai xe diing
cdm bi€n do gi6 cdnh trugt, khodng cdch gifta nhitng 1an dén sdng va deén tit
khac nhau).

N€&u xe ¢6 su ¢ & bd phian nao clia hé thdng phun xdng thi bdo sy c6 s&
chép theo nhitng chudi khdc nhau, méi chudi chp wng véi mot ma s§ hu hdng.
Vi du: D61 véi loai phun xidng ¢ cdm bi€n do gié cdnh trudt, den sdng trong
0,5s, nghi 1,5s va chdp sdng ti€p 2 1an vdi khodng sdng 0,5s, khodng nghi 0,5s sé
12 ma s& /2. N&u nhdy sdng 3 1an lién, nghi 7,5s va chdp sang 7 1an sé& 1a ma 31.

0.5 sez 1.5 306
Stai

f
« - —»;-‘{(-H < !(—4—5-—;;?‘

4.5 g0 |
e

ol nartmnnq

S PR T
I 0.5 s2¢ TR

- e —

]
: Todel2 Cadesl

[ —————— o ———_ e

One cycle
Hinh 6-146: Dang ma l6i trong hé thong tu chdn dodn

N&u trong hé thong chi c6 mdt sy c6 thi cdic ma nay sé& lip lai sau khodng
nghi 4,5s. N&u c6 nhiéu sy ¢ thi hé thong chan dodn sé& phat 1an ludt cic ma s6
st ¢ tir thap d€n cao. Khodng nghi giita su ¢ nay vdi sy ¢6 kia 12 2,5s. Sau khi
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phat hé&t 1an lugt cdc ma su cd den sé& tit 4,55 va lai 1An lugt phdt lai cdc ma sd
cho d&n khi nao ta rit gidy ndi tit 16 E1 va TEI & gidc ki€m tra ra. D€ khong bi
nham 14n t6t nhat nén ghi lai chudi ma sy ¢ vailan.

Bang ma chin doan :

S& M Nhip Pén Béo Thupc Hé
O AT Binh thung
12 Tin hiéu (G va NE)

13 Tin hiéu NE
14
_JUIuIL Pénh Itra (IGT)

15
_JHInE Tin hi¢u (IGF)

17

Tin hiéu (G)

21 Cam bi€n Oxy
22 HH HH C4m bién nhiét dd nudc

lam mat
24 Cdm bién nhiét dd khi

e nap

25

Hoa khi ngheo
26

Hoa khi giau
27

C4m bién Oxy thit hai

31
C4m bién do gi6é
41
Cdm bién vi trf buém ga
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42 o

C4dm bién tdc dd xe
43

Tin hiéu khdi dong
51

Piéu hoa nhiét do
52 Cim bi€n kich nd so

mot
HHHHH HHHHH C4m bi€n kich nd s6 hai

55

71

_ﬂJmﬂﬂﬂML C4dm bi€n van EGR

- 2 N ~ ~ N ~ 2 RN <
Cédn c vao ma su c¢6 va bang ma ta ¢ thé tim pan khac phuc.

Tir nim 1995 tr& lai day, d€ thong nhit héa cdc hé thdng cdc tiéu chuin, hé
thong OBD-II (On — Board — Diagnosis) da ra ddi. Viéc chan dodn c6 thé khdng
thong qua dén check engine ma qua mdy quét ma 1di (code scanner). Cling véi
ma 16i, cac dif liéu vé thong s& lam viéc clia ddng cd nhu nhiét dd nudc 1am mat,
toc do dong cd, géc danh lta sém ... cling dugc doc qua dudng TE 2. Khi thuc
hién thao tidc chidn dodn thi trén man man hinh mdy quét s& bdo ludn cdc mi su
cO bing nhu & hinh veé.

CHE%K/k

cr}%nﬁ ENGINEK‘

ENG ~32 |

PP e | i~ 653 0 0 |

SELECT YT XET
‘ LIPER MO TOR

Hinh 6-147: H¢ thong tu chdn dodn bang mdy quét
* Test mode: ph3i thoa man cdc di€u kién sau:
- Hiéu dién th&€ accu biang 77V hoic 16n hon.

- Cong tic cdm bi€n vi tri buém ga dong.
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- Tay s6 & vi tri N.
- TAatcd cdc cong tic phu tdi khdc phai tit.

- Dung doan diy dién ndi tit chan E; va TE, cia TDCL (Toyota Diagnostic
Communication Line) hodc check connector. Sau d6, bat cong tic sang
ON, quan sat dén check engine chép, tit cho biét dang hoat dong & ché& do
test mode.

Khégi dong dong co lic nay bdo nhé RAM sé& x6a hét cac ma chin dodn va
ghi vio b nhd cdc mi chin doin mGi. NEu hé thdng chin doin nhin bi€t dong
co van con bi hu hdong thi dén check engine van sdng. Mudn tim lai ma sy c&
ching ta thyc hién lai cdc budc & Normal mode va sau khi khic phuc su ¢6, phdi
x6a bd nhé. N€u khdng x6a, né sé gilt nguyén cdc ma cii va khi c6 su c6 mdéi ta
s& nhan dudc thong tin sai. C6 thé ti€n hanh x6a bd nhd bing cach don gidn sau:
thdo cdu chi chinh ctia hé thdng phun xing ra it nhat 13 10s, sau d6 lip lai. N&u
khong biét cAu chi d6 & dau thi c6 thé thdo coc accu ra khodng 15s.

Chiic ndng fail-safe:

Khi ¢6 su c6 ky thuat trong hé thong phun xidng khi xe dang hoat dong
(mAt tin hiéu tr cdm bi€n) viéc diéu khi€n 6n dinh xe trd nén khé khin hon. Vi
th€, chitc ning fail-safe dugc thiét k&€ dé ECU 14y cdc dir liéu tiéu chuén trong
bd nhd ti€p tuc diéu khi€n dong cd hoat ddng hoic ngitng ddong co néu cic su co
nguy hi€m dugc nhin biét.

http://www.hcmute.edu.vn

Tin hiéu mat

Hién tuong

Chiic ndng fail-safe

cia (IGF)

Tin hiéu ddnh Ia

Hu héng & hé thdng ddnh Iita va viéc danh Ita
khong thé xdy ra (tin hiéu IGF khong gdi dén
ECU)

Ngting phun nhién liéu

ong  nap
sensor)

Tin hiéu t¥ cdm
bi€n 4p sudt dudng
(MAP

Né&u mait tin hiéu tir cAm bién nay, lugng xing
phun cd bédn khong dugc tinh va k&t qud 1a dong
co bi chét mdy hoidc khé khéi dong.

Néu noi tit cuc T va E,
ECU sé& Ay gid tri tiéu
chuin (30 kPa) dé thay th&
cho tin hi¢u nay.

Tin hiéu do gié

Né&u mat tin hiéu nay ECU khong thé nhin biét
luong gi6 nap dé tinh lugng xing phun co béan,
k&t qua 1a dong co bi chét mdy hay khé khdi
dong.

Gi4 tri chuidn dudc 13y tir tin
hiéu cAm chirng cho viéc tin
lugng xdng phun va thdi
diém ddnh Itta

budm ga

Tin hiéu vi tri canh

Né&u mat tin hiéu nay ECU khong thé nhan biét
vi tri buém ga m& hay déng hoan toan. Piéu nay
s€ 1am dong cd ché€t mdy hay chay khong ém.

ECU s& ldy gid tri tiéu
chuin trong bo nhé d€ thay
th€ cho tin hi¢u nay

khi nap

Tin hiéu cdm bién
nhiét dd nuéc va
cdm bién nhiét do

M4t tin hiéu nay ECU sé& hi€u ring nhiét do
nudc < - 50°C hay >139°C. Piéu nay s& lam ti 1&
hoa khi tré nén qud giau hay qud nghéo. K&t
qua 1a dong co bi ché€t mdy hodc chay khong
ém.

ECU sé& ldy gid tri chudn
trong bo nhd tuy thudc vao
loai dong co vdi nhiét do
nudc: 89°C va nhiét do khi
nap 1220°C
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bié&n kich nd

khi dong co bi kich nd vi th& né s& khong diéu
chinh gidm géc ddnh 1ta sém

Tin hiéu tr cdm | Néu vd boc ngoai clia cdm bi€n oxy bi déng | Khong thuc hién viéc hiéu
bi€n oxy bdn. ECU khdng thé nhin bi€t ham lugng oxy | chinh hdi ti€p ti 1& hoa khi
tap trung & khi thdi vi th€ né khong thé duy tri t
1& hoa khi & mifc t8i uu.
Tin hiéu tr cdm | Néu mat tin hiéu nay, ECU khong thé nhin biét | Piéu chinh thi diém ddnh

1tra tré toi da

Cdm bi€n dp sult
khi trGi

N&u ma't tin hiéu tir cdm bi€n nay, ECU sé& hiéu
ring 4p suat khi trdi luén & gid tri toi da hay toi
thi€u. Piéu nay 1am hoa khi qua ngheéo hay qué
giau

LAy gi4 tri 4p sudt khi troi &
mic tiéu chudn 1a 101 kPa
(60mmHg) thay th& cho tin
hi¢u nay

Tin hiéu diéu khién
hop s6 tu dong

Néu ¢6 hu héng trong ECU diéu khién hop s6,
hogp sd hoat dong khong tot

Khong hi€u chinh géc danh
Itra theo stric kéo

Tin hiéu tr 4p suat
tdng dp dong cd

N&u c6 sy tang bat thudng trong 4p suit 4p dong
cd hoic lugng gié nap. Piéu nay c6 thé 1am hu
hdng dong co

Ngirng cung cAp nhién liéu
cho dong co.

Chiic ndng

Back-up:

Chitc ning Back-up dugc thiét k& d€ khi c6 su ¢d k¥ thuat & ECU, Back-
up IC trong ECU sé& 1dy toan bo dir liéu luu trit d&€ duy tri hoat dong dong co
trong thdi gian ngdn.

Engine ECU
_5TA ) [
1ok . Back-up 1T s
) - =g il
| Mallunction moniiorj ~cy signat Back-up
é_ ~10" function
=Injection [~
signal
. PIM AT Micrnprocescor

1 :nnvo:ter]“" i

Hinh 6-148: Chiic nang back-up

ECU sé& hoat dong § chitc ning Back-up trong cdc diéu kién sau:

ECU khong gdi tin hiéu diéu khién ddnh 1tta (IGT).

MaA't tin hiéu tif cdm bi€n 4p sudt dudng 6ng nap (PIM).

Lic nay Back-up IC s& 14y tin hiéu du trit d€ diéu khi€n thdi di€ém danh 1ta
va thdi di€m phun nhién liéu duy tri hoat ddng dong cd. Dit liéu luu trit nay phi
hop v6i tin hiéu khdi dong va tin hiéu tir cdng tic cAm chirng, ddong thdi dén
Check-engine s& bdo sdng thong bdo cho tai x&.
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Cluosng 7: HE THONG PIEU KHIEN QUAT LAM MAT PONG CO

7.1 Gidi thiéu chung va phan loai

Hé thong 1am m4t trén dong c¢d ¢ nhiém vu giit cho dong cd luén ludn
lam viéc & ch& do nhiét dd tdi wu khi tii trong thay ddi. Piéu nay nhim tranh
cho cdc chi ti€t bén trong cia dong co khong bi néng thdi qua dé din dén tinh
trang bé ket, ddng thdi lam mAt m4t cong suit clia dong co.

Nhu vay lam mdt cho dong co chinh 1am gidm bét phan nhiét lugng do
hoa khi chdy truyén lai cho cum piston, xilanh. N&u cum piston — xilanh khdng
dugc 1am ma4t thi diu bdi tron gitta piston va xi lanh khong con tdc dung bdi tron,
din dé&n b6 ket piston, ddong thdi néu xilanh qud néng thi khdi hdn hgp hoa khi
hiit vao bén trong budng d6t bi gidn nd ra lam trong lugng hit bi gidm, cong suat
clia dong cd vi thé cling gidm theo.

Nhung khi dong cd qud ngudi nhat 1a lic mdy mdi khdi dong thi né s& lam
cho hdn hgp hoa khi khé bay hdi nén tdc dd bdc hoi va khuyéch tidn s& kém di,
din dé&n hoa khi s& chdy khong hé&t khién ting tiéu hao nhién liéu, gidm di cong
sudt dong cd.

Hé thdng lam mat bao gdm cdc bd phin: 40 nudc (bao xung quanh xi lanh
va bén trong nip qui ldc), két nudc (radiator), bom nudc (water pump), quat lam
mdt (fan), van hiing nhiét, cic dudng 6ng va cdc bd phan khac. Nudc néng bén
trong 40 nugc dugc bom tdi két nudc, luong gié thdi ra tir quat gié sé& 14y di mot
phan nhiét lugng clia nuc néng, nhiét dd nudc dugc gidm xudng rdi bom sé& day
nudc 1lam mdt trd lai dong co. Nhd vay, nhiét dd dong cd s& gidm xudng. Ko
nudc 12 mot hé thdng cdc rinh xung quanh xi lanh va bén trong nidp qui ldc, né
dugc thi€t k&€ bdo ddm dd luu lugng nude d€ gidi nhiét cho dong co.

Phan Loai

Hé thong lam madt trén dong co 6td6 dudc chia 1am 2 loai: hé thong lam
mdt bing gi6 va hé thong lam mdt bing nudc.
* H¢ thong lam mdt bang khong khi:

Nguyén 1y ctia hé thong lam m4dt bing khong khi 1a tao ra xung quanh
xilanh mot ludng khong khi d€ thu nhiét cda ddong co. Mudn tidn nhiét tdt mat
ngoai clia dong co ngudi ta 1am cdc phi€n tdn nhiét d€ ting bé mit ti€p xic
truyén nhiét va cdc badn huéng gié, quat gi6. P&i v§i dong cd nhd (xe gin mdy)
thi 1¢i dung t6c d6 chuyén dong clia xe thay cho quat gi6. Pay 1a ki€u 1am m4t
don gidn dudc st nhiéu & cdc dong co nhé nhu xe gin mdy. Trong 6td cling ¢
dung nhung it.
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* He thong lam mdt bang nudc:

e Kiéu bdc hoi:
- Loai don gidn nhat khdng can bom nudc va quat gid.

- Loai thu nhiét va boc hoi: nuSc sdi c6 ty trong bé sé& ndi 1én mit
thiing chita dé boc hoi. NuGc ngudi ¢ ty trong 16n s& chim xudng dién
d4y phan nuSc néng da ndi 1én goi 1a hién tugng ddi lvu ty nhién.

e Kiéu d6i luu: hoat dong dugc nhd su chénh 1éch nhiét do cua 2 cdt nude
nong va nudc lanh.

e Kiéu cudng biic:

Pé€ ting toc do luu dong cla nudc ta dung stc diy cda cot nuSc do bom
nudc tao ra (thudng dung trén 6t0).

e Kiéu kin: thudng thiy trong 6td. Nudc tudn hoan kin sau khi qua két 1am
m4t tr§ vé dong cd (khong thdi nudc ra ngoai).

e Kiéu hd: nudc lam mdt thdi ra ngodi. Nhude di€m cda loai nay 13 nhiét do
nudc 1am mat phai giit & 50° + 60° C. Do d6, s 1am mét khong déu din
dén tng suat § cdc chi tiét ting 1én. Mit khiac do 4nh hudng clia nhiét do
nudc & ngoai ma nhiét dd nudc trong hé thong hd ciing dao dong 16n vi
vay khong c6 1gi cho ch€ dd lam mat.

7.2 Motor quat lam mat

Két nuéc dude 1am mdt bang khong khi. Nhung n6 1am mdt khong khi khi
xe khong chuyén dong. Quat 1am mat dudc st dung d€ tao siic hiit khong khi qua
két nudc.

Quat lam m4t dugc truyén dong tir truc khuyu qua day dai, hoic dugc din
dong bing dong dong co dién.

Quat 1am m4dt qua diy dai dugc din dong tir truc khuyu. Tdc do quat thay
ddi theo tdc dd dong cd, nén tdc dd ctia quat khong dd 16n khi dong cd chay &
toc do thip va & toc do cao, toc dd quat qua 16n 1am gia ting ton th't cong suat
va ting ti€ng 6n. PE khic phuc, ngdy nay ngudi ta diing mot khép silicon diéu
khi€n bing nhiét d6 b tri gifta bom nudc va quat.

Mot cdch khdc 1a dung mot dong cd dién dé kéo quat. Cdch nay dudc st
dung phé bién trén cdc dong co hién dai.
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Condenser .

i ™
/ i
High pressure ~
servicing point
Duel pressure - -

switch I
Condenser e

Hinh 7-1: Quat két nudc lam mdt

ECU nhin dudc tin hiéu nhiét dd dong co tif cdm bié€n nhiét do nudc lam
m4dt dit & nip mdy. Khi nhiét d6 nuSc 1am madt gia ting d€n mic qui dinh, cdm
bi€n sé& diéu khién relay déng va cap dong dién d&€n motor quat d€ din dong cho
quat quay.

Quat lam mat chi dudc din dong khi cin thiét, di€u nay 1am nhiét 46 dong
co gia ting dat d&€n nhiét do tdi uu nhanh chéng, dong thdi gidm dudgc suit tiéu

hao nhién liéu cling nhu gidm dudgc ti€ng on.

Motor quat

1 Relay quat

_ITI_ Cam bién'—U-'

Hinh 7-2: S0 dé co bdn mach diéu khién quat lam mdt
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7.3 Diéu khién lam mat déc lap

7.3.1 Hé thong diéu khién quat két nuéc biang cong tic
nhiét thudong dong
Hé thong diéu khi€n quat 1am mdt dong co 1ip dit trén xe TOYOTA diing
cong nhiét loai thudng dé6ng. C4u tao clia mach dién bao gdm: Accu, cdc cau chi,
cong tit may, relay chinh , relay diéu khi€n quat mat, quat gié, cong tit nhiét do
nude (chi 1am viéc khi nhiét 16n hon 84°C).

B G 7.5A

*

[ )
ST

[
a Relay motor

L L
\W Relay / quat lam mat
L ] ® méy L

- motor quat |
Jam mét \

Hinh 7-3: Mach dién quat lam mdt loai thuong dong trén xe TOYOTA

Nguyén ly hoat dong:

Khi bat cong tit may (IG/SW) sé& c¢6 dong dién qua cau chi 7,5A cung cip cho
cudn day ctlia relay quat Iam mat (cooling fan motor relay) qua cong tic nhiét do
nudc(water temprature switch) vé mass hit cong tic ngit dong d&€n motor.

Pdéng thdi dong dién ciing d€n cung cip cho cudn diy cida relay chinh (main
relay) di xuéng mass hit cong tic W sang vi tri C.

Khi ddong cd lam viéc & nhiét do dudi 84°C do cong tit nhiét do nuéc van
dong nén quat lam mat dong co chua lam viéc. Khi nhi€t nudc lam mét dong cd
vugt qui 84°C thi cong tit nhiét do nudc (water temperatute switch) s& ngit
dong qua cudn day cta relay quat giai nhi€t két nudc (cooling fan relay) lam cho
cong tic trd vé vi tri cii ndi duong cho motor 1am quat quay.
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7.3.2 Hé thong diéu khién quat két nuéc biang cong tic
nhiét thuéng mdé
Hé thong dién diéu khi€n quat nudc 1am mdt dong co loai nay dudc 1dp dit
trén xe HONDA ACCORD model 90-94, khong dung chung véi mach dién diéu
khi€n hé thong lanh. C4u tao clia hé thong bao gom: accu, ciu chi, cong tic
mdy, relay dicu khién quat, quat 1am m4dt dong cd, cong tic nhiét dd nudc (1am
viéc khi nhiét d6 nudc vugt qua 90°C ).

50A B 1G

15A
ST
A\
80A
[ ]
|- --- % Relay quat
p— . lam mat
Motor quat ¢ Congtic
lam mat | nhiét
L

Hinh 7-4: Mach dién quat lam mdt logi thuong ma trén xe HONDA - ACCORD

Nguyén ly hoat dong:

Khi bat cong tic mdy (IG/SW) s& c6 dong tir (+) Accu qua ciu chi dén
cung cAp cho cudn diy clia relay quat lam m4dt két nudc.

DPong thdi c6 dong tir +Accu qua ciu chi 15A dén chd & cdng tic cia relay
quat lam mat dong co (radiator fan relay).

Khi dong co lam viéc & nhiét 3o dudi 90°C do cau tao cta cong tic nhiét
dd nuéc (coolant temperature switch) vin chuwa déong nén motor quat 1am mat két
nudc chua lam viéc.

Khi nhiét d6 nuéc lam mdt vugt qua 90°C, cong tic nhiét dd nudc s&€ dong
ti€p mass cho cudn day ctlia relay quat (radiator fan relay) d€ déng cong tic cung
cap duong cho quat lam viéc.

7.3.2 Hé thong diéu khién quat lam mat két hop véi hé
théng diéu hoa nhiét do

Hé thong diéu khi€n quat 1am mdt ding chung véi mach dién diéu khién

hé théng lanh dudi day dugc 1ip trén xe TOYOTA COROLLA. Ciu tao ctia hé
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thong bao gdm cdc bd phin: accu, cdc ciu chi, cong tic mdy, relay diéu khién
quat 1am mdt va quat gian lanh, cong tic nhiét do nuSc lam m4dt (lam viéc khi
nhiét d¢ nuéc lam mat dong cd > 9OOC).

©,

BAT IG/SW
15A 15
1 3
Relay
ly hg 1 >
Yy hop Quat
may '/ glan
lanh néng Relay b 4
2 4 chinh j / -
1 3
Relay 2 3
A/C | . quat
SW / / gian
? 1 néng
3 1
2 4 3 1 Relay
| Relay s/ quat
/ Yy Jam
4] Q}lat .
7 9 gian mat
néng
5T 12 4
Quat Cong tic
lam nhiét do
mat nudc 1ldm
dong co mat

Hinh 7-5: So dé mach dién diéu khién quat lam mdt
khi hé thong diéu hoa nhiét do hoat dong
Nguyén ly hoat dong:
Khi bat cong tic mdy s& c6 dong dién tir: (+)Accu = IG = ciu chi 15A >

- qua cudn day cia relay chinh - mdt. = qua cudn diy cda relay quat két
nuéc 1am mdt = cong tic nhiét do nuéc = mat. = qua cudn diy cua relay quat
giin néng = cong tic nhiét dd nudc 1am mdt = mat. =» Lam hiit ti€p diém cdc
relay. Khi bat cong tic mdy lanh, cong tic nhiét dd nudc 1am mdt déng (nuSc
lam mat con thap) ,c6 dong dién nhu sau:

(+)Accu = cudn day cta ly hgp dién tir (A/C Magnetic clutch relay) =
mass lam déng relay ly hdp dién tir, va dong thdi qua relay 4 chan clia quat gian
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néng dong ti€p di€m relay. Xui't hién dong di tir relay chinh = motor quat gian
néng - relay 4 chin cia quat gian néng - relay 5 chan clia quat gian néng =
motor quat két nu6c 1am mdt dong cd = mdt. Lam cd hai quat déu quay, nhung
v6i tdc dd chAm do médc ndi ti€p v6i nhau.

Khi nhiét do nudc lam mdt dong co > 90°C, cong tic nhiét do nudc lam
madt hg lam relay quat gian néng va relay quat két nudc lam madt dong cd cling
hé theo, phat sinh mot dong dién méi di tir: IG - relay chinh = chén s6 5 clia
relay quat 1am mdt dong c = motor quat = mat. Quat quay véi tdc do cao
nhit. IG - relay chinh & motor quat gian néng = relay 4 chin cia quat gian
néng > chin 3 va chan 4 cta relay 5 chian quat gian néng - mat. Motor quay &
tdc dd cao nhat.

7.4 DPiéu khién quat 1am mat qua hop diéu khién
7.4.1 HT diéu khién quat véi hoép diéu khién doc lap

Mach dién diéu khi€n quat lam mdt trén xe Lexus ES —-300 dugc diéu
khién tir hop ECU, quat 1am mat két nuéc hoat ddong nhd dp sud't dau trd luc l4i.
Mach dién diéu khién quat 1am mdt nuSc dong co 1ip trén xe Lexus —ES 300
gdm nhitng bd phan sau: Accu, ciu chi, hop diéu khi€n quat (Cooling Fan Ecu ),
cdam bién vi tri buém ga (Throttle position sensor ), van solenoid, cong tit 4p
sud't bom (A/C singlepressure swith ), cdm bi&€n nhiét d6 nuéc lam mat dong co
(Engine Coolant temperrature Sensor), cdm bi€n d4dnh Ira (Ignition sensors),
quat lam mat két nudc.

THROTTLE SOLENOID ECU - IG
POSITION — VALVE ° | FUSE 15A
SENSOR
m
5 3 2 2
. > ) ey
m —
= A
.............. 1 S
............... — O
j m
7 p4
5 <
—
2
[8a]
Z & m 3 3
a4 = ~
M m - 10 @)
— = o
a = 3 O
g =
® 3 3
1/ M M
IGNITIONSEN ENGINE COOLANT
SORS TEMPERATURE
G131 G100 SENSOR
Hinh 7-6: So do quat lam mdt véi hop diéu khién doc lip
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Nguyén ly hoat dong:

Quat 1am mat dong co trén xe Lexus ES 300 12 loai dung 4p sudt dau dé€ diéu
khién t6c do quat. Khi bat cong tic mdy s& c6 ngudn (+) qua cau chi 15A cung
cap cho hop diéu khién quat & chan 1 va hdop dudgc ndi mass & chan 4. Cdc tin
hiéu vi tri bu6m ga bdo vé hop chin s6 5, cdm bi€n nhiét dd nudc bdo vé hop
chan 9 va chin 10, cong tic 4p sui't cao ndi vé hop & chan 8, cdm bién ddnh Iira
g&i vé hop & chan 6.

Khi téng hgp céc tin hiéu trén hop sé diéu khién valve solenoid & chan 2 va 3
dé diéu khién 4p suadt dau lam quat quay & tdc dd Gng vdi cdc tin hiéu gdi vé
hop.

7.4.2 Hé thong diéu khién quat véi ECU déng co

S¢ dd mach dién diéu khién quat lam dong co trén xe Nissan 1dp dong cd GA
16DE & SR model cho xit néng, dugc diéu khién tir hop ECU dong cd. Cau tao
clia hé thdng gdm nhitng bd phidn sau: Accu, cau chi, cong tic mdy, relay dicu
khi€n quat (radiator fan relay ), cdm bi€n nhiét d6 (themo switch ), hop diéu
khién (ECCS control unit), hai quat 13%? mat nudc (radiator fan).

10A,

.\/\¢
30A S ¢
—/>—¢ ”f

Radiator
Fan Relay

ECCS CONTROL

Radiator
Fan 1
Radiator
Fan 2

613107108116

| Themistor -

Hinh 7-7: So dé mach dién diéu khién quat lam mdt véi ECU dong co
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