Tén mén hoc: PONG CO POT TRONG

Ma mén hoc: DLC116

I. Vi tri, tinh chét ciia mén hoc:

- Vi tri: M6n hoc ndy dugc bé tri day sau khi hoc xong cac mén hoc k¥ thuat co sd.

- Tinh chat: La mén hoc chuyén mon nghé bét budc.

I1. Muyc tiéu mon hoc:

- Kién thirc: Nam vé cdu tao, cong dung va nguyén Iy 1am viéc cta dong co dét trong
dé 1am co s6 cho cac mon hoc “Thuc hanh dong co co ban, Thuc hanh dong co xang ™.

- K§ ning: doc va tim dugc cac kién thirc méi trén mang

- Nang luc ty chu va trach nhiém: cé y thirc tu hoc, trach nhi¢m, chu dong hoc tap.

II1. N¢i dung mon hoc:

Sau khi hoan tit sinh vién c6 kha ning: hiéu dugc ciu tao ciia dong co dét trong va hiéu
duogc nguyén ly lam viéc ctia dong co xang, dong co diesel

1. Ni dung téng quat va phan bé thoi gian:

Thoi gian hoc tap (gio)
Thuwe hanh /
. . ) thue tap/ thi ,
So Tén cac bai trong mon hoc Tong Ly Kiém
, . | nghiém/ bai
TT sO thuyet tra
tap/ thao
luén
. Chuong 1: M& dau 6 6 0 0
Chuong 2: Nhimg chi tiét c6 dinh trong
6 5 0 1
2 dong co
Chuong 3: Nhom piston - thanh truyén —
6 6 0 0
3 | truc khuyu - banh da
. Chuong 4: Hé thdng phan phdi khi 6 6 0 0
) 0
. Chuong 5: H¢ thong boi tron 6 6 0
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6 Chuong 6: Hé thong lam mat 6 6
Chuong 7: HE théng nhién li¢u dong co 5 6
7 | xang dung ché hoa khi
Chuong 8: Hé thong nhién liéu dong co 6 6
8 | phun xdng dién ti
9 Chuong 9: Hé thong danh lira 6 6
Chuong 10: Hé thong nhién liéu dong co ; :
10 | Diesel
Cong: 60 58
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Chuwong 1: M& dau

CHUONG 1: MO PAU

Giéi thiéu:

Trong chuong nay gidi thi¢u vé lich st phat trién 6 to, trinh bay nhi¢m vy, yéu cau,
phan loai va cAu tao cac bod phan, cac h¢ théng chinh cuta 6 t6. Nhan dang dugc mot s6 loai
010

Muc Tiéu:

- Sinh vién trinh bay duoc cac khai niém chung vé 6 6.

- Sinh vién trinh bay duogc cac phéan loai vé 6 to.

- Sinh vién thudt lai dugc céc thuat ngir thuong dung trong dong co.

- C6 thém cac kién thirc vé Nguyén 1y lam viéc ctia dong co xang 4 thi, dong co  Diesel
4 thi.

- Sinh vién trinh bay dwgc nguyén ly lam viéc cua dong co xang, Diesel 4 thi

- Hiéu thém v& wu, nhugc diém dong co xing, Diesel.

- Sinh vién 1ap duoc thir ty thi n6 cta dong co.

Noi dung chinh:
1.1. GIOI THIEU

e K& tir khi con ngudi phat minh duoc ky thuat bién doi ning luong tir dang nay sang
dang khac, chu yéu 1a bién thanh co ning (dong co) thi sirc lao dong ctia con ngudi giam di
dang ké, nang suit lao dong ting, gia thanh san pham giam.

e Cac phuong tién giao théng van tai cd xwa nhu: xe ngua, xe bo.... duge co gidi hoa
thanh xe tu chay nhu: 6t6, may kéo, tau hoa, tau thuy, may bay. Cho dén nay dong co ddt
trong van 1a ngudn dong luc chinh din dong ching. Trén duong bd 6t6 1a phuong tién di
chuyén co dong va nhanh, no gitp cho viéc luu thong hang hda va con nguoi tir noi nay sang
noi khac nhanh chong nham tiét kiém duogc thoi gian cling nhu ste lao dong ciia con ngudi.

e Dong co ddt trong con chiém mot vi tri quan trong trong qua trinh co gidi hoa san
xudt nhu: ¢dng, néng, 1am, ngu nghiép va cac nganh khai thac khac.

e Ngay nay da c6 nhiéu dong co khac nhu: dong co dién, dong co ga, tuabin khi....

nhung van khong thay thé hoan toan dugce dong co dot trong dung nhién liéu long (xing,

Gido trinh: Pong co dot trong 1



Chuwong 1: M& dau

dau). Pic biét 1a khong thay thé duoc dong co ddt trong cua 6t va may kéo, may xay dung,
dong co trong linh vuc khai thac khoang san vi: gia thanh ché tao cao, khong tién dung,

khong nhé gon.
1.2. CAC PINH NGHiA

1.2.1. Pong co nhiét: la thiét bi bién d6i hoa nang do dot chay nhién liéu thanh nhiét

nang va bién nhiét nang nay thanh co ning (cong kéo may cong tac hoat dong).

- So d6 nguyén 1y ctia dong co nhiét:

Chuyén hoé M0i chat tich Nhiét nang

A 4

ning thanh nhiét nang luong (T° va P bién thanh co nang

(@6t chay nhién liéu) ctia moi chét ting) (mdi chét gidn no

- Bong co nhiét [am viéc theo 2 qua trinh:

« D6t nhién lidu (dang dic, 1ong, khi) dé sinh nhiét.

e M6i chét cong tac thay doi trang thai dé sinh cong.

- Tuy thudc 2 qua trinh trén xay ra & ddu ma dong co nhiét c6 2 loai:
e Dong co dbt trong.

e Dong co dbt ngoai.
1.2.2. Pong co ddt trong :

- Hai qua trinh néu trén xay ra & mot noi, trong dong co nay nhién liéu duoc dbt chay
ngay trong xy-lanh cta dong co kiéu piston. Nhiét ning tich trong moi chit cong tac 13 khi
da chay (san vat chay) co nhiét d6 va ap suét cao day piston di xudéng lam truc khuyu cua
dong co quay 16i truyén cong suit cho may cong tac hoat dong.

Pong co d6t trong gdom:

+ Pong co piston: dong co xing - dong co Diesel (dau) - dong co sir dung khi.

+ Pong co Walken (dong co quay).

+ Dong co phan lyc.

+ Dong co piston tu do.

+ Tua bin khi.

Gido trinh: Pong co dot trong 2



Chuwong 1: M& dau

- Cho dén nay PCPT kiéu piston dung nhién liéu c6 sin nhu dong co xiang (PCX),
dong co dau (PCD) vén la ngudn dong lyc chinh cho 6t vi ¢6 cac vu diém sau:

+ Hiéu suét st dung cao.

+ Tinh 6n dinh va d6 tin cay cao.

+ Dé sir dung va bdo tri.

- Tuy nhién ciing con nhiéu mat han ché can phai khic phyc la:

+ Gay 6 nhiém méi truong.

+ Ngudn nhién liéu ngay cang can kiét.

- Pay ciing chinh 14 nhiing 1y do bit budc chung ta mudn bao vé mdi truong sdng quy
bau thi nhi€ém vu dat ra cho cac nha khoa hoc cling nhu nha ché tao 6t6 1a phai nghién ctru

va phat trién cac ngudn ning luong méi, cac loai nhién liéu sach dan thay thé xing va dau.
1.3. PHAN LOAI PONG CO POT TRONG
1.3.1. Dwa vao cach thuc hién chu trinh cong tac: dong co 2 thi, dong co 4 thi.

1.3.2. Dya vao nhién li¢u dung cho ddng co: dong co xang, dong co Diesel va dong

Cco ga.
1.3.3. Dua vao phwong phap hinh thanh khi hén hop:

+ Hinh thanh khi hén hop bén ngoai nhu dong co xing.
+ Hinh thanh khi hdn hop bén trong nhu dong co dau.
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Chuwong 1: M& dau

1.3.4. Dwa vao phwong phap dét chay nhién liéu trong budng dét:
Dung tia ltra dién (BPCX), dong co tu chay (BDCD).

1.3.5. Theo sé xy-lanh:

DPong co mot xy-lanh, nhiéu xy-lanh ...

1.3.6. Dwa theo cach bé tri xy-lanh.

Hinh 1-1. Cdc kiéu dpng co

1.Dong co thang hang 2. Pong co hinh chit V 3. Pong co hinh d6i xtmg.
1.3.7. Theo téc dd caa piston: cao tdc, trung binh téc, thap toc.
1.3.8. Dua vao cong dung cuaa dong co:: xe tai, du lich...

1.3.9. Theo diéu kién nap: dong co ting ap va dong co khong tang ap.
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1.4. CAC THUAT NGU THUONG DUNG
1.4.1. Thi (ky): La mot phan cua chu trinh cdng tac, tng véi thoi gian d6 piston di tir
diém chét nay t6i diém chét kia.
N
L |

- =

LK

<

Hinh 1-2. Cdc théng sé co ban ciia dong co

1

1

3

1. Puong kinh xy-lanh. 2. Hanh trinh piston. 3. Diém chét trén. 4. Diém chét dudi.

1.4.2. Piém chét: 1a diém tot clng cua piston trong xy-lanh ma tai dé piston thay doi
huéng chuyén dong. Tai diém chét, luc tac dung Ién piston c6 Ion dén may di nira
thi piston ciing khéng di chuyén.

- Trong dong co ddt trong co6 hai diém chét:

v Piém chét trén (Top Dead Center = TDC).

v Diém chét dudi (Bottom Dead Center = BDC).

1.4.3. Khoang chay (hanh trinh):1a khoang cach giita hai diém chét. Ki hiéu 1a S
Duong kinh xy lanh: 1a kich thudc do dugc bén trong xy-lanh.

Ki hiéu la D

1.4.4. Thé tich budng a6t (V¢): La thé tich duoc gisi han bai thanh xy lanh, nip may

va dinh piston khi piston 6 BCT.

Hinh 1-3. Cdc théng sé vé thé tich trén xe

1. Puong kinh piston. 2.Hanh trinh piston. 3. Diém chét trén . 4. Diém chét dudi.
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Chuwong 1: M& dau

1.4.5. Thé tich 1am viéc (Vn): La thé tich dugc gidi han béi mat cit cua PCT, PCD
va thanh xy-lanh.

; Vh: Thé tich lam viéc
Vh = H'E xSxi (lit, cc)

D: Buong kinh xy-lanh

S: Khoang chay cua

1.4.6. Thé tich toan phan (Va): La tong cua thé tich budng d6t va thé tich  1am
Viéc.

Vh: Thé tich lam viéc (cm?)
Va=Vh+ Vc

< Va: Thé tich toan phan (cm?®
1.4.7. Ti s6 nén (¢): a: Thé tich toan phan (cm)

Ti s6 nén 1a mot thong s6 quan trong, n6 c6 mot ¥ nghia rat quan trong do1 voi qua

trinh 1am viéc cia dong co, n6 anh hudng rat nhiéu dén cac thong sé khac.

? <& nan - (V1+V2)
Ty so nén= =

Hinh 1-4. Cdch tinh ti s6 nén
V,(V.): Thé tich budng ddt. V, (V,): Thé tich toan phan (dung tich dong co)
1.4.8. Chu trinh cdng tac (chu ky): La sy thay doi cua méi chat cong tac trong xy-

lanh dong co chu ky cia chu trinh cong tac dic trung bang sb hanh trinh caa piston
can thiét dé thyc hién chu trinh d6 (sinh céng).
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1.5.NGUYEN LY LAM VIEC CUA PONG CO POT TRONG (KIEU
PISTON)

1.5.1. Nguyén ly lam viéc cia dong co xing 4 ky

Nap Nén Chay Thoat

/-\ /-\ Van xa mé

Van xa doén Ca haivandoéng  Ca haivandéng vannap
. g g a hai g d6ng .

Van nap mg

Tryc khuyu

Hinh 1-5. So' dé hoat déng ciia déng co bon ky — hai vong quay truc khuyu
1.5.1.1. Thi hat

Piston di tir PCT xudng diém DCD, xapap hut mé. Khi piston di xudng tao ra mot ap
thap bén trong xy-lanh (thap hon 4p suat khi troi khoang 0,1- 0,2 kg/cm?) do d6 hdn hop hoa
khi (gom xing va khong khi di dugc hoa tron) duge hit vao trong xy-lanh qua dudng xapap
hat (van nap). Goc quay truc khuyu tir 0-180 do.

1.5.1.2. Thi nén

Piston di tir DPCD 1én DCT, ca hai xtipap dong kin hdn hgp hoa khi bi nén lai. O cudi
thi nén ap suat khoang P=10-15 kg/cm?, t= 300 - 400°C (cac nguyén tir chuyén dong hdn
loan, ma sat 1an nhau sinh ra nhiét do va ap suét cao). Truc khuyu s€ hoan thanh mot vong
quay (360°) khi piston t¢i DCT.

1.5.1.3. Thi chay va gian né (sinh céng)

O cudi thi nén bu-gi net tia lira dién d6t chay khoi hoa khi dang bi nén, chay rat nhanh,
man ltra lan tran khip budng ddt véi te d6 khoang 20m/s. Khi chay c6 ap suit cao s& day

piston di xudng, luc nay s& lam cho piston chuyén dong. Nhiét d6 lac nay khoang 2.000 —

2.500°C, P= 40-60kg/cm?. Goc quay truc khuyu 360- 540 do.
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1.5.1.4. Thi x4

Xupap xa (van xa) mé ra, piston di tit DCD 1én DCT day san vat chay ra ngoai qua
duong xapap xa (do sy chénh léch ap suat giita trong Xy-lanh va ap suat khi troi).

Tom lai

Trong dong co 4 thi, chi c6 thi chdy va gian nd 1a thi sinh cong, con 3 thi con lai (hut,
nén, xa) la cac thi can dugc thuc hién nho dong nang cua banh da hodc nho cong cua cac xy-
lanh khac (dong co nhiéu xy-lanh).

1.5.2. Nguyén ly 1am viéc ciia dong co Diesel (diu) 4 ky

1.5.2.1. Cau tao

Mot dong co Diesel bon thi c6 ciu tao co ban gibng nhu dong co xiang bdn thi, chi
khac 14 & dong co Diesel khong c6 hé théng danh ltra va bd ché hoa khi ma hai hé théng nay
dugc thay thé bang bom cao 4p va kim phun.

O dong co Diesel con c¢6 dang budng dbt dic biét duoc bd tri ¢ dinh piston hay nip
may két hop v6i kim phun dé tu dot chay nhién li€u va ti s nén cao hon dong co xang,
thuong khoang tir 17- 24:1.

1.5.2.2. Nguyén ly lam viéc

Pé hoan thanh mot chu trinh cong tac dong co Diesel bon thi phai trai qua bon giai

doan.

=
5t )

Hinh 1-6. Nguyén ly lam viéc dong co Diesel 4 thi
1-Hut 2-Nén 3 - Phun nhién liéu (N6) 4 - Xa
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e Thi hit: piston di tir DPCT xubéng PCD tao ra mdt ap thap, xapap hit mo, khong khi
loc sach duoc hut vao 10ng xy-lanh. Khi piston xudng t6i DCD xtipap hut ding lai.

e Thi nén: piston di tor DCD lén DCT, hai xtupdp dong kin, thanh khi bi nén lai. Khi
piston téi DCT thi ap suat trong xy-lanh 1én toi 25 - 35kg/cm2, t =500 — 600 do C

e Thi nd (gidn ng, sinh cong): khi piston tGi DCT, nhién liéu tir kim phun phun dau
vao budng dbt dudi dang toi swong, gip phai moi truong nhiét do cao, nhién liéu ty bdc chay
gidn nd va day piston di xudng lam quay truc khuyu.

e Thi xa: piston di tt PCD 1én DCT (nho lyc quén tinh cia banh da) xtpap mé ra, san
vat chay bi day ra ngoai, khi piston téi DCT xupép xa dong lai, xupap hit mé ra bt ddu mot

chu trinh méi.
1.5.3. So sanh dgng co xéing va dong co Diesel

1.5.3.1. V& cdu tao: Co ban giong nhau, chi khac la dong co Diesel khong cé bu-gi,
bo ché hoa khi va dugc thay bing bom cao ap va kim phun. Ti s6 nén dgng co

Diesel cao hon DCX.

1.5.3.2. V& qua trinh 1am viéc

Thi Pong co Diesel Pong co xang
1. Hut hoa khi vao xy-
Hit Hut thanh khi vao xy- | lanh. A
lanh. 2. Ot6 doi médi hut
thanh khi vao xy-lanh
1. Nén hoa khi, cudi
Nén thanh khi, cudi thi [ thi nén ap sudt tr 10 -
Nén nén ap suét tir 25 - 35kg/cm?, | 15kg/cm?, t = 300 - 400° C.
t =500 - 600°C 2. Nén thanh khi.
No (sinh Nhién liéu phun vao Hoa khi bdc chay nho
cong) budng ddt, tu bdc chay. tia Itra dién & bu-gi.
Xa Khi chay thoét ra ngoai Khi chay thoat ra
ngoai
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1.5.3.3. Uu khuyét diém ciia dong co Diesel so véi dong co xiing

e Uu diém

- Hiéu suit thuc dong co Diesel = 1,5 dong co xang.

- Dau ré hon xing va ning suit toa nhiét ctia dau cling 16n hon xing.

- Ciing mot cong suét thi may dau it hao nhién liéu hon may xing.

- Dau khé bdc chay nén it nguy hiém hon xang.

o Khuyét diém

- Cuing mot cong suat, may dau 16n va ning hon may xang.

- Céc chi tiét nhu bom cao ap, kim phun cin phai ché tao chinh xéac, gia thanh cao.

- Toc d0 may dau khong cao bang may xang.

1.5.4. Bang thir tw thi no trén dong co 4 ky, 4 xy-lanh, c6 TTTN 14 1-3-4-2

180x7

» GOc cong tac o, =

1.5.4.1. Trong do:
+ 1 (t0): s6 thi
+1: s6 xy-lanh

Vay goc léch khuyu la =180 °

Xy-lanh1 | Xy-lanh 2 | Xy-lanh 3 | Xy-lanh 4

0-180° Hut Nén Xa No
180 - 3600 Nén No Hut Xa
360 - 5400 No Xa Nén Hat
540 - 7200 Xa Hat NoO Nén
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Goc léch khuyu

Hinh vé khai trién

L L 1 '
180 360 540  720°

! Il I I il ]
T 1 T T T 1
120 240 360 480 600 720°

L i

1 L L I
T T T T T 1
120 240 360 480 600 720°

& 2
Qo —t—t—ttr—t+t++
n q s 0O 90 180 270 360 450 540 630 720°

Hinh 1-7. M¢t sé géc léch khuyu
1. Géc 1éch khuyu 180°; 2. Goc 1éch khuyu 120°;
3. Goc léch khuyu 120°; 4. Goc 1éch khuyu 90°.

Gido trinh: Pong co dot trong
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Chuwong 1: M& dau

CAU HOI ON TAP

1 Céc thuat ngit thuong dung trong dong co dét trong
2 Nguyén 1y Iam viéc cuia dong co xang 4 ky

3. Nguyén 1y 1am viéc ctia dong co Diesel (dau) 4 ky
4 So sanh dong co xang va dong co Diesel

PHAN TU HQC O NHA

Nguyén 1y 1am viéc ciia ddng co ddt trong c4c gi4o trinh sau:

1.

Chuong 1, tai liéu Gido trinh  PONG CO POT TRONG, Khoa Dong luc

Truong Cao déng K¥ thuat Ly Ty Trong TP Hd Chi Minh, nam 2012,

2.

Chuong 1, tai liéu Gi4o trinh BPONG CO BDOT TRONG 1, Nguyén Vin Trang,

Trudng Pai Hoc Su Pham K§ Thuat TP H6 Chi Minh, nam 2009.

3.
4.

So sanh déng co xang va dong co Diesel

Bang thtr ty thi nd trén dong co 4 ky, 4 xy-lanh, ¢c6 TTTN la 1-3-4-2

Gido trinh: Pong co dot trong 12



Chwong 2: Nhirng chi tiét cb dinh trong dong co dét trong

CHUONG 2: NHUNG CHI TIET CO PINH TRONG PONG CO

Gidi thiéu:
Trong bai nay giéi thiéu vé nhimg chi tiét c¢6 dinh trong dong co . Gitip ngudi hoc nim

dugc cong dung , cAu tao , diéu kién lam viéc cua céc chi tiét ¢ dinh trong co.
Muc tiéu:
- Sinh vién trinh bay duoc ciu tao chung vé than mdy.
- Sinh vién trinh bay duogc cu tao vé nip may, dém niap mdy, so-mi xy-lanh.
- Sinh vién md ta dugc céu tao, cong dung cua cac-te, vit céy.

Noi dung chinh:

Hinh 2-1. Nhiing chi tiét cé dinh trén dong co

1. Nap may (nap quy-lat); 2. Joint ndp may; 3. Than may
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Chwong 2: Nhirng chi tiét cb dinh trong dong co dét trong

2.1. THAN MAY
2.1.1. Nhiém vu

e Than may la noi ga dat va bd tri hau hét cac cum cac chi tiét cua dong co. Cu thé
trén than mdy bd tri xy-lanh, bé truc khuyu va cac bo phan truyén dong dé dan dong cc hé
théng khac ctia dong co nhu truc cam, bom nhién li¢u, bom nhat (déu dong co), bom nudc,

quat gio...

e Hinh thanh budng d6t. Trong khéng gian nay piston thuc hién cac qua trinh: hit,
nén, chéy - gian ng (nd), xa.

e Truyén nhiét lam mat dong co.

2.1.2. Piéu kién cong tac

e Than may vira c6 tai trong co va tai trong nhiét. Do d6 d& bi bién dang va rung dong.

e Chiju su mai mon cua céc chi tiét khac phu thudc vao than may.

2.1.3. Vit liéu ché tao

e Gang xam.

e Gang hop kim: pha thém Ni, Cr, Mn.

e Ngay nay nguodi ta 1am than mdy bang hop kim nhom, 16 xy-lanh ma Crém hodc
Niken. Than may bang nhém cho phép dong co lam viéc qua tai dai hon so v6i gang (vi giai
nhiét t6t hon, nhiét do giam tir 15 - 23°C. Do d6 dam bao van dé boi tron xy-lanh duoc tbt

hon. Trong lugng dong co cling nhe hon so véi gang.

e Than may bang thép: Dung ¢ dong co tau thiy, c6 do cling vimg cao hon so voi
gang.

2.1.4. Pic diém két cau

Than may rét phuc tap, kho ché tao; co kich thudc va khéi lugng tuong ddi 16n chiém
khoang 30% — 60% khdi luong cua dong co. Dic diém két cdu phu thudc vao nhidu van dé:

kiéu lam mat, Kiéu bo tri xtpap va dan dong truc cam.
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Chwong 2: Nhirng chi tiét cb dinh trong dong co dét trong

2.1.4.1. Kiéu lam mat

Voo g |
NN

a) b) c)

a) Xy-lanh khé b) Xy-lanh u6t
Hinh 2-2. Thén mdy kiéu than xy-lanh-hp truc khuyu
e Lam mét bang nudc: con goi than may 1a khéi xy-lanh (block may).

e Khi 16t xy-lanh 1am riéng r6i dong vao 16 xy-lanh cia block may ma khong tiép xtc

V&1 nude lam mat thi goi 1a so-mi kho.

e Khi I6t xy-lanh 1am riéng rdi dong vao 16 xy-lanh cua block may ma tiép xuc véi

nudc lam mat thi goi 1a so-mi udt.

a) b) c)
Hinh 2-3. Thén mdy dgng co lam mdt bang gié

1. Hop truc khuyu; 2. Than xy-lanh; 3. Nap xy-lanh; 4. Vit cdy; 5. Lot xy-lanh.

e Lam mat bang khong khi: thAn may 1am mat bang gi6 thudng 1a than méy roi. Xy-

lanh c6 thé 1am lién véi than hay rdi & dang so-mi r6i lap vao than.
2.1.4.2. Kiéu bo tri xiipap va din dong truc cam

C6 2 kiéu: kiéu dat xUpap va truc cam ¢ nap mdy thi than may don gian. Con kiéu dat

XUpép va truc cam ¢ than may thi thdn may phirc tap hon.
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Chwong 2: Nhirng chi tiét cb dinh trong dong co dét trong

2.2. NAP MAY
2.2.1. Nhiém vu

Cung dinh piston va xy-lanh tao thanh budng dét. Nap xy-lanh I noi gan: bu-gi, kim
phun, cum xUpap, truc cam... Ngoai ra, trén nap xy-lanh con bd tri cac duong nap, dudng

thai, duong nudc 1lam mat, duong dau boi tron...
2.2.2. Piéu kién cong tac

e Chiu tai trong nhiét rat 16n, nhiét d6 khong déu, ving noéng nhét 1a & gitta 2 X(Upap

va hay bi nit & phan giita 2 XUpap.

e Chiu 4ap suat khi thé rat 16n va bi an mon hda hoc béi cac chat an mon ¢ trong san

pham chay.
2.2.3. Pic diém két clu

e Niép may la chi tiét c6 hinh dang rat phirc tap. Mit dudi duge mai phing dé 1ap vao

than may. Mit nay c6 khoét 15 budng dbt.

e Nip may dong co xing co két cau phy thudc vao kiéu budng chay, sd xUpap, cach
b tri xUpap va bu-gi, kiéu bd tri duong nap va dudng thai. Kiéu 1am mat (bang nudc hay
bang gi6) do d6 nip xy-lanh dong co xing thudng dic bang hop kim nhom vi nhe, tan nhiét

va chong kich no tot.

e Nip may dong co Diesel c6 két cdu phtic tap hon so v6i dong co xang. Trén nip Xy-
lanh phai bé tri cac duong nap, dudng thai, cum XUpap cua co cau phdi khi x(pap treo. Ngoai
ra con rat nhiéu chi tiét nhu kim phun, budng chay phu, van giam ap, bu-gi say (bu-gi xong

may). Do thuong 1am mat nap xy-lanh bang nudc nén duoc dic bang gang hop kim.

e Nip may c6 thé dac lién hay roi timg cum. Pong co chit V thi mdi bén c6 mdt nip
xy-lanh. Con dong co KDM-46, KDM-100 thi c&t 2 xy-lanh c6 1 nap xy-lanh va c6 thé dbi

1an cho nhau duoc.
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Chwong 2: Nhirng chi tiét cb dinh trong dong co dét trong

Hinh 2-4. Cdc kiéu ndp mdy

» Uu diém khi c6 sw xody loc

e M6i chat hoa tron déu do d6 su chdy manh liét hon.

e Tranh hi¢n tuong tu chay cua moi chét.

2.2.4. Vat liéu ché tao

e Thuong bang gang cung loai v6i than may.

e Thuong bang nhém vi truyén nhiét tot do d6 ti s6 nén duoc nang cao ma khong so
kich nd.

2.2.5. Y&u cau d6i véi nap may

e Phai tao mot budng chay tot

e Du bén va do cimg vimg: Khi chiu tai trong co va nhiét khong gay anh hudong dén

qua trinh 1am viéc cua dong co. Bé mit lap ghép vai than may phai phang.
e  Thiét ké ché tao bé day nap xy-lanh phan bd déu va goc phai bo tron.

e DPugc lam mat tot bang nudc hodc khong khi.
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Chwong 2: Nhirng chi tiét cb dinh trong dong co dét trong

2.3. PEM NAP MAY
2.3.1. Yéu cau

Phai dan hoi t6t khi siét nhu vy méi dam bao kin khit, dam bao 1am kin mach dau béi

tron va nudc 1lam mat.
2.3.2. Cac loai dém

e Bing a-mi-ing dong hay nhém. Cau tric gdm maot 16p thép mong dat & giira, hai
bé mat ctia tim thép duoc phit mot 16p a-mi-ang, dong thoi dé ngin can sy dinh gitra joint

v6i khéi xy-lanh va nip xy-lanh thi hai bé mat con duoc phi mét 16p méong chi.
e Bang thép

+ Mot 14: nd 1a mot tAm thép mong duoc dap cac gan dé 1am kin va 2 mit dau phu mot

16p nhya chiu nhiét.
+ Nhiéu 14: thuong 14 5 14 xép chong 1én nhau.
2.4. LOT XY-LANH (so-mi)
2.4.1. Nhiém vu

Nham muc dich kéo dai tudi tho cho than may, dé khi piston— xéc-ming hét kich thudc
stra chita (hét cdt) ta thay 16t xy-lanh khac ma khong bo ca than may. Khi sir dung dng 16t co

thé ché tao than may bang hop kim nhe.
2.4.2. Piéu kién lam vigc
Chiu luc khi thé, lyc siét bulong, chiu ma sat, an mon hoa hoc, tng suét nhiét 16n.
2.4.3. Két cau chung

Xy-lanh c6 thé duc lién mot khéi voi than may, nhung thuong dugc 1am roi voi than

may. N6 12 mot 6ng bang gang hay thép duoc ché tao chinh xac va lip vao than may.
» Uu diém
- DUng vat liéu tét 1am so-mi xy-lanh, do d6 tang tudi tho ctia dong co.
- Thay thé stra chita dé dang.

- Tiét kiém nguyén vt liéu hop 1y.
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Chwong 2: Nhirng chi tiét cb dinh trong dong co dét trong

e LOt xy-lanh ludn chiu tai trong co hoc, tai trong nhiét va an mon hoa hoc; boi vay

16t Xy-lanh phai dam bao yéu ciu sau:
+ Chiu va dap tt.
+ Pu bén chiu ap suit khi thé
+ Chiu ma sat 16n.
+ Chéng an mon hoa hoc ¢ nhiét do cao.
+ Khong lot khi vao nude lam mat.
+ Pam bao d6 gidn nd tu do khi chiu nhiét.

e Mit trong 16t Xy-lanh duoc mai bong cp chinh xac 8-9, do con va do 6 van cho

phép tir 0,01 - 0,06 mm d6i voi dong co co dudng kinh xy-lanh tir 80 - 450 mm.

e Dé nang cao d6 chiu mon cua 16t xy-lanh , nguoi ta ma 1 16p Crom day tir 0,05 -0,25

mm (tinh chiu mon ting 1én 5-6 1an).

—n T qT
AL T

C)

< -
a 0

Hinh 2-5. Cdc logi lot xy-lanh
a. Than xy-lanh; b, c. L6t xy-lanh khé; d. L6t xy-lanh uét.

» Lot xy-lanh c6 2 loai:
2.4.4. Xy-lanh kho

- La 6ng thép hay gang duoc gia cong chinh {(éc ca trong va ngoai thanh dng dé lap vao
than may. bé tang thém tinh chiu mon, khi duc bang gang thuong pha thém Ni, Cr.

» Uu diém

- C6 do cting cao.

- Khong lot khi va ro nude vao budng dot.

- Tiét kiém duogc kim loai qui vi ltic ndy than mdy c6 thé 1am bang gang thuong.
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Chwong 2: Nhirng chi tiét cb dinh trong dong co dét trong

2.4.5. Xy-lanh wét
Puoc dung phd bién, xy-lanh tiép xtc truc tiép véi nude nén hidu qua 1am mat cao.
» Dic diém cia xy-lanh wét

e Khi lam viéc khong duoc xoay nhung c6 thé gidn nd theo chiéu dai. Boi vay xy-
lanh ¢6 vai tua va mat vai lap cao hon than may khoang (0,05 - 0,15 mm) dé khi lap joint,
nap may va than may ép chit joint khong cho lot khi.

e Dé chong lot khi xubng cac-te thi giita mit ngoai cua xy-lanh va than may thuong
ding vong joint cao su dé lam kin.

e Chiéu day xy-lanh thép (4-7 mm), bang gang (5-9 mm). Phan cubi cua xy-lanh
thudng khoét khuyét dé tranh va dap.

» Uu diém: Lam mat t6t, ché tao than may dé dang, dé sira chita va thay thé.

» Nhuwoc diém

- D& rd nude xudng cac-te 1am hong nhét boi tron.

- Bo cling viing kém hon 16t xy-lanh kho.

» Van dé chong mon cho 16t xy-lanh

- Gia cong d6 bong V8 -09.

- Nhiét do nudc lam mat tot nhat tir 80 - 85°C. Néu t°= 30°C thi d6 mon ting 1én 6 lan
so vai t nude = 80°C.

- Tang do cung bé mit xy-lanh bang cach ma thém 1 16p Crom hoic Niken.

- Khong nén khéi dong lanh lau.

- Dau nhét boi tron va khong khi phai loc sach.
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Chwong 2: Nhirng chi tiét cb dinh trong dong co dét trong

2.5. CAC-TE

Hinh 2-6. Cac-te

1. Than may; 2. Cac-te dau
A. Cac-te dau khong c6 tAm ngan;  B. Cac-te diu c6 tAm ngan.

e (Cac-te dugc két ndi véi phan dudi cua hdp truc khuyu qua trung gian cua joint lam
kin. Cac-te dung dé chira dau lam mat va boi tron khi dong co lam vi€c, ngoai ra nd con co

tac dung che kin cac chi tiét bén trong hop truc khuyu.

e Cac-te ciia dong co 6t6 thuong lam bang thép can, mot s6 khac thuong dung hop
kim gang hozc hop kim nhom. Bén duéi c6 bd tri ndp x4 nhét, bén trong c¢6 bd tri 1 vach
ngin va bén dudi vach ngan bo tri loc ctia hé thong bdi tron. Vach ngan dung dé giam dao
dong, dong thoi dam bao duoc nhét ludn ngap loc thd khi xe chuyén dong ¢ mit dudng

nghiéng, khi phanh xe hoic khi tang toc.
2.6. VIT CAY

Vit cdy 14 chi tiét may dung dé lién két xy-lanh, than may véi dé may. Cac vit cdy nay
c6 chiéu dai kha 16n, khi 1am viéc ching ciing chiu luc kéo do ap suat khi thé trong xy-lanh

tao ra.
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Chwong 2: Nhirng chi tiét cb dinh trong dong co dét trong

CAU HOI ON TAP

1. Trinh bay ciu tao chung vé than may.

2. Trinh bay cdu tao vé& nip may, dém nip may, so-mi xy-lanh.
3. Néu cAu tao, cong dung cua cac-te, vit céy.

PHAN TU HQC O NHA
Poc thém nfi dung sau trong cac gido trinh sau:

1. Phén 2.5 Cac-te, 2.6 Vit cdy trong Chuong 2, tai liéu Giéo trinh PONG CO
DOT TRONG, Khoa Pong luc Truong Cao diang K§ thuat Ly Tu Trong TP H6 Chi Minh,
nam 2012.

2. Chuong 2, tai liéu Gi4o trinh PONG CO BDOT TRONG 1, Nguyén Vin Trang,
Trudng Pai Hoc Su Pham K§ Thuat TP H6 Chi Minh, nim 2009.
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Chwong 3: Nhém Piston — Thanh truyén — Truc khuyu — Banh da

CHUONG 3: NHOM PISTON - THANH TRUYEN
TRUC KHUYU - BANH PA

Giéi thiéu:

Trong chuong nay gidi thiéu vé nhém piston — thanh truyén — tryc khuyu — thanh truyén
— béanh da . Giap nguoi hoc nhan dang dugc chi tiét nam duoc cong dung, cAu tao, nguyén
Iy 1am viéc, diéu kién 1am viéc va cic hu hong xay thudong xay ra.

Muc tiéu:

- Sinh vién trinh bay duogc ciu tao, diéu kién lam viéc cua piston.

- Sinh vién trinh bay duogc cAu tao, diéu kién 1am viéc ctia nhom truc khuyu.

- Sinh vién trinh bay dugc ciu tao, nguyén Iy lam viéc, ciu tao cta thanh truyén, banh
da.

Noi dung chinh:

Hinh 3-1. Nhém piston-thanh truyén-truc khupu-banh da
1. Piston; 2. Chét piston; 3. Thanh truyén; 4. Truc khuyu; 5. Banh da.
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Chwong 3: Nhém Piston — Thanh truyén — Truc khuyu — Banh da

3.1. NHOM PISTON
3.1.1. PISTON
3.1.1.1. Nhiém vu

e Cung v6i nap may va xy-lanh tao thanh budng chay.

e Truyén luc cta khi thé cho thanh truyén ciing nhu nhén lyc cta thanh truyén dé nén
khi.

Thu nhiét cta khi chay truyén qua xy-lanh.

e Dbi voi dong co 2 ky khong 6 xupap thi piston c¢o tac dung nhu 1 van trugt lam
nhiém vu phdi khi (d6ng mo cira nap va ctra thai).

(g 2)“ xécmang khi
thud nhat
P g

xécmang -
khi thd 2 A
4 B xecmang

/ diu
/

/ Piston

Hinh 3-2. Nhém piston
3.1.1.2. Piéu kién 1am viéc
Chiu céc tai trong sau:
e Tai trong co hoc

+ Luec khi thé: O qu4 trinh chay ap suét khi chay 16n nhit Pzsex = 30 - 65 kg/cm?; PZaed
= 50 — 120 kg/cm?. Trong qua trinh cong tac ctia dong co thi Pz thay d6i rat 16n va c6 chu

ky, ddn dén luc khi thé c6 tinh va dap 16n.

+ Luc quan tinh chuyén dong tinh tién ¢ nhiing dong co cao tdc ¢6 sO vong quay cao

thi Pj rat 16n, Pj tac dung 1én piston thay doi vé tri s6 va chiéu tac dung do d6 c6 tinh va dép.
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Chwong 3: Nhém Piston — Thanh truyén — Truc khuyu — Banh da

e Tai trong nhiét

Trong qué trinh chay piston tiép xtic véi khi chay c6 nhiét do cao Tz = 1.800 - 2.500°C

dan dén nhiét d6 cua piston trong qué trinh 1am viéc tang cao giy ra nhiing tac hai:
+ Gay mg suat nhiét 1on 1am ran nut piston.

+ Gay bién dang 16n 1am cho piston bi b6 ket trong Xy-lanh, ting ma sat giita piston va

xy-lanh.
+ Giam strc bén cia piston dan dén giam tudi tho.
+ Lam cho nhét mau bi phan hiy 1am mét tinh nhon do d6 béi tron kém.
+ Giam hiéu suat d& gay hién tuong kich nd anh hudng dén cong suit dong co.
e Masatlon do
+ Thiéu nhét bdi tron.
+ Do lyc ngang N ép piston vao xy-lanh.
+ Do nhiét d6 lam bién dang piston.
e An mon hoa hoc
- Do piston tiép xuc tryc tiép voi san vat chdy va bi san vat chay dn mon.
- Do céc diéu kién 1am viéc néu trén nén piston phai dam bao cac yéu cau sau:
+ Phai tao budng chay t6t va kin khit.
+ Tan nhiét tot dé tranh kich nd va giam Gmg suét nhiét.
+ Trong luong nhé dé giam luc quéan tinh Pj nhung phai di bén, d6 climg viing.
+ T6n that ma sét it, chiu mon tt.
3.1.1.3. Vat liéu ché tao
Vit liéu ché tao piston phai dam bao cac yéu cau sau:
+ C6 strc bén 16n & nhiét d6 cao va khi tai trong tac dung thay doi.

+ Trong lugng riéng nhd, h¢ s6 dan nhiét 16n (mau giai nhiét, hé ) gian no nho).
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Chwong 3: Nhém Piston — Thanh truyén — Truc khuyu — Banh da

+ Chéng duoc su an mon hoa hoc cua khi chdy do do vat liéu ché tao piston thuong

dung 1a: gang, hop kim nhe, thép, gom, st....

e Gang hop kim: C6 cac dic diém sau:

+ C6 strc bén co hoc cao, stc bén khong giam nhiéu & nhiét d6 cao.

+ Hé s6 gidin né chiéu dai bé.

+ Puc va gia cong co tot.

+ Ré tién.

+ Trong lugng riéng 16n

+ Hé s dan nhiét bé 1am cho dinh piston c6 nhiét do cao nén dong co cao tdc va dong
co tang ap déu khong dung gang hop kim dé ché tao piston.

e Gang déo

Loai nay co strc bén cao, chiu nhiét cao va chiu mon tot nhung tinh cong nghé gia cong

va cong nghé dic rat kém (dung trong dong co toc do thap).
e Thép

+ Stic bén cao, trong lugng nho, chidu day dinh piston 2 — 3 mm; chiéu day than piston

0,9 — 1 mm. Piston bang thép nhe, chiu mon tét hon piston bang gang.

+ Khuyét diém co ban 1a dan nhiét kém dan dén nhiét do coa piston cao do d6 dé bi

kich nd, kho dac, gia thanh ché tao cao. Do d6 ngay nay hau nhu khong st dung nira.

e Hop kim nhém: Pugc dung nhiéu

» Uu diém

+ Nhe, trong luong riéng bé hon gang rat nhiéu, trong luong riéng ciia nhom bang nén
luc quén tinh sinh ra nho, vi vdy dong co cao toc rat hay sir dung piston nhom. Ding hop
kim nhém dé duc piston trong luong c6 thé giam 50% so véi piston gang cé ciing d6 bén.

+ Hop kim nhém c6 tinh dan nhiét Ién (nhiét do dinh piston nhom nho hon nhiét do

dinh piston gang nén khoé xay ra kich nd).

+ Hé s6 truyén nhiét vao piston thap.
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Chwong 3: Nhém Piston — Thanh truyén — Truc khuyu — Banh da

+ Hé s6 ma sat nho dan dén ton that ma sat thap.

+ Dé duc, gia cong co dé dang.

» Khuyét diém

+ Chiu mon kém hon gang, thép.

+ O nhiét d6 cao strc bén giam nhiéu.

+ Dit tién.

+ Heé s6 gidn dai 16n nén khi thiét ké phai dé ho giita piston va xy-lanh do d6 khi khoi
dong lanh dé bj lot khi va c6 tiéng 20. Khéc phuc b@fmg cach nhiét luyén piston dat do cling
khoang 120 — 140 HB.

3.1.1.4. Két cAu piston

- Gom : Pau; than va chan piston.

Hinh 3-3. Két céu piston
e Dinh piston
C6 nhiéu dang khac nhau: Pinh bang, dinh 16i, dinh 16m, dinh chtra budng chay.

+ Pinh bang (3.4a): Dién tich chiu nhiét nho, két ciu don gian. Két cdu nay duogc sir

dung trong dong co Diesel budng chay du bi va budng chay xoay lbc.
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+ Dinh 16i (3.4b): Loai dinh nay thuong duoc dung trong dong co xing 4 ky xupap
treo. Hinh (3.4c) thé hién két cdu dinh piston dong co 2 ky quét vong qua cira thai, phia dbc
dung dugc 1ap vé phia cira quét dé hudng dong khi quét 1én sat nap xy-lanh rdi vong xubng

ra ctra thai, nham muc dich quét sach san vat chay trong budng chay.
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Hinh 3-4. Cdc dang két céu dinh piston

+ DPinh I6m (3.4d): C6 thé tao xody 16¢ nhe, tao diéu kién cho viéc hinh thanh khi hon
hop va chay. Tuy nhién strc bén kém va dién tich chiu nhiét 16n hon so véi dinh bang. Loai

dinh nay dugc dung trong ca dong co xang va dong co Diesel.

+ Pinh chira buéng chday: Thuong gip trong dong co Diesel. D6i voi dong co Diesel
c6 budng chay trén dinh piston két ciu budng chay phai thoa man cac yéu cau sau day tiy

ting trudng hop cu thé:

e  Phai phu hop voi hinh dang budng chay va huéng ciia chum tia phun nhién liéu dé

t6 chtrc tao thanh hdn hop t6t nhat (hinh 3.4e).

e Phai tan dung xoay l6c ctia khong khi trong qué trinh nén hinh (2f): Budng chay
omega; hinh (3.49): budng chay delta; hinh (3.4h): budng chdy MAN.

» Yéu cau doi v6i dinh piston

- Hinh dang thich hop dé tao hdn hop khi tét nhat.

- Phai c¢6 goc luon dé tan nhiét tot.

- Dinh piston c6 hinh dang hop 1y tranh dung kim phun
e Pau piston

Chiu ung suit nhiét, ung suét kéo, ung suat nén. Khi ché tao dau piston can chu v 3

van deé:
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» Vian d@ tan nhiét : Phai b tri cac gan tan nhiét, 16 phun nhét ¢ dudi dinh piston.
Dé tan nhiét tot thuong dung cac két cAu dau piston sau:

+ Phan chuyén tiép giita dinh va dau c6 ban kinh R 16n (hinh 3.5a).

+ Dung géan tan nhiét & dudi dinh piston (hinh 3.5b).

+ Dung ranh ngan nhiét dé giam luong nhiét truyén cho xéc-mang th nhét (hinh 3.5¢).
+ Lam mat dinh piston (hinh 3.5d) nhu ¢ dong co [IFA-W50.

LLL
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Hinh 3-5. Két cdu dau piston

» Vian dé bao kin

+ Bién phap duy nhét la diing Xxéc-ming cang nhiéu cang kin. Nhung cang nhiéu ranh
xéc-mang thi dau piston cang dai va ning lam ma sat ting.

+ Thong thuong Pz cang cao, tdc do cang thap, dudng kinh xy-lanh cang 16n thi phai
chon s6 xéc-ming cang nhiéu.

S6 ranh théng thuong trén piston nhu sau:

e Pong co xing : (3 — 4) xéc-ming khi; (1 — 2) xéc-mang dau.

e  Dong co diesel: Cao tdc : (3-6) xéc-mang khi; (1-3) xéc-ming dau.

Thép toc : (5-7) xécmang khi; (1-4) xécmang dau.

+ Khe ho giita piston va xy-lanh: Néu khe ho nay 16n dé bj lot khi, néu qua nho dé bi
b6 ket . Do nhiét do dau piston qua cao nén phan dau piston thudng 1am thanh bac c6 kich

thudc 16n dan vé phia than hodc c6 do con.

+ Khe h¢ gitta Xéc-mang va ranh xéc-mang:
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- Khe ho 16n s€ gy va dap gitra Xéc-mang va ranh xéc-mang qua manh lam piston mau

hong.
- Khe hé nhé 1am kin tét nhung dé bi bo ket.

- Pong co 2 ky va dong co Diesel khong dé khe hd nho nén dé khe ho 16n dé tranh

dong mudi than.

- Cac piston lam bang hop kim nhe do vat liéu mém vé h¢ s gian dai nén khi lam viéc

khe ho giira ranh xéc-miang va xéc-mang ting l1én gy va dap, dé bi hong rinh.

» Vin dé sirc bén: lam gan phia duéi dinh va cac gan doc ndi v6i bé chdt piston &
phia trong dé tang strc bén.

e  Than piston

- Cong dung: dan hudng, chiu lyc ngang N.

- Pé dan hudng tot it va dap, khe ho giita than piston va xy-lanh phai nho.

» Chiéu dai than

+ Tuy thudc vao kiéu dong co. Néu luc ngang N 16n , Linan phai 16n dé tng suat do N gy
ra trén than va xy-lanh nam trong gidi han cho phép.

+ Theo kinh nghiém thiét ké :

bong co xang : Lan =(0,7-0,8 )D. (D: buong kinh piston hoac xy-lanh)

bong co Diesel: Lian =(0,8-1,25)D.

» Vi tri chét piston

+ Bé chét piston nam & phan than. Dé luc ngang phan bd déu trén than piston, thudng

vi tri bé chdt piston cao hon phan than mét chut.
+ Theo kinh nghiém: La¢ = (0,6- 0,74) Lihan.

+ Tam bé chot piston nam léch vé bén phai so véi duong tam xy-lanh tir (1,5-2,5)mm

dé mon déu 2 bén than piston va vach xy-lanh.
» Tiét dién ngang than piston

C6 dang 6-van vi than piston gian n¢ theo hinh 6 van do cic nguyén nhan sau:
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+ Do gidn nd khoéng déu vi nhiét d6 tap trung & phuong chdt nhiéu hon cic phuong

khac nén khi chiu nhiét than gifin nd theo phuong chdt piston.

+ Do tac dung ciia 4p suat khi thé lam dinh piston bién dang 16m xudng do dé than

piston bién dang theo dudng tAm chét piston.

+ Do luc ngang N ép than piston vao vach xy-lanh 1am cho piston bién dang theo chiéu

dudng tam chét piston.

Ba nguyén nhan trén lam cho than piston bién dang thanh hinh 6-van. Khéc phuc bang

cach:

- Tién vat bot 2 mit & bé chdt chi dé lai mot cung khoang 90° - 100° dé chiu luc ma
khong anh hudng nhiéu dén phan b lyc.

- X¢é ranh T va § trén than piston dé tranh bo ket piston nén khe hé giita piston va xy-
lanh rat bé (dung ranh T & & phd bién & dong co xing). Khi xé rinh ngudi ta khong xé hét,

dé dam bao do cting viing can thiét va tranh cho xy-lanh khoi bi go xudc thi thuong xé chéo.
Khi ldp cin chi y dé bé mit than xé ranh vé phia luc ngang N nho.

- Puc hop kim c6 d6 gidn dai nho (vi du: hop kim in-va c6 hé sé gian dai chi bang
1/10 ctia hop kim nhom) vao bé chot piston dé han ché gian ng cia than theo phuong vudng
g6c v6i tAim chét.
e  Chan piston
Pay 12 mot két cAu dién hinh ctia chan piston. Theo két cu nay, than c6 vanh dai dé
tang d6 cimg vitng. Mit try a cung voi mit dau chan piston 13 chudn cong nghé khi gia cong
va 13 noi hiéu chinh trong lugng cta piston sao cho dong déu giira cac xy-lanh. D6 sai léch
vé trong lugng ddi voi 6 t6 may kéo khong qua 0,2 — 0,6 %, con & dong co tinh tai va tau

thuy thi gidi han nay 1a 1 — 1,5%.

Hinh 3-6. Chan piston
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3.1.2. Chét piston

3.1.2.1. Nhiém vu

- Nbi piston véi thanh truyén.

- Truyén lyc tac dung tir piston dén thanh truyén va nguoc lai.

- Tuy c6 két cau don gian nhung chét piston c6 vai trd quan trong dé dam bao diéu kién

lam viéc binh thudong cua dong co.
3.1.2.2. Piéu kién lam viéc: Chét piston chiu lue sau:

- Tai trong co hoc (thay d6i theo chu ky) gdm cac luc Pj va Pz, tai trong ndy c6 gia tri

16n va ludn doi hudéng sinh ra va dap.

- Téi trong nhiét: Do nhiét luong truyén tir dinh piston xudng.

- Diéu kién bbi tron kho khin do dé chdt piston dé bi mon.

3.1.2.3. Vit liéu ché tao

» Yéu cau

- Ché tao bﬁng vat liéu c6 do bén cao.

- Trong lugng nho, it bién dang trong qua trinh 1am viéc.

- Bé mit lam viéc phai bong, c¢6 do ctimg cao, chéng dn mon tot nhung trong rudt chét
phai déo dé chéng moi tot.

Do nhiing yéu cau trén nén vat liéu lam chét 1a thép cac-bon c6 thanh phan thap nhu:
20, 15XA hodc thép hop kim. Mit ngoai chot phai gia cong vdi do bong dat V8 =+ 10.

3.1.2.4. Két cAu
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Hinh 3-7. Két cdu chét piston
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Pa s6 cac chdt piston co két cau don gian nhu dang tru rdng. Cac mdi ghép giira chét

piston, piston va thanh truyén theo hé truc dam béo lip ghép d& dang.
Hinh a: Pon gian dé ché tao.
Hinh b: Gia cong phtic tap hon nhung strc bén déu hon va trong luong chdt giam.
Hinh c: Dung trén dong co cao toc.

3.1.2.5. Céch lidp ghép chét: ldp chét piston vao dau nho thanh truyén va bé chét

theo 3 kiéu sau:

o Chét piston co dinh trén dau nhé thanh truyén

—

Y
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Hinh 3-8. Cdc kiéu lip ghép giira thanh truyén véi chot piston
a. Lap chét piston cb dinh trén dau nho thanh truyén
b. Lap chot piston cb dinh trén bé chot.
» Uu diém: giam dugc chiéu rong ddu nho thanh truyén so véi cac kiéu lap ghép khac
do d6 tang chidu dai bé chét dé cai thién boi tron chdt va giam do vong.
» Khuyét diém
- Do chét chi quay trén bé 1 goc quay nhat dinh nén sy mai mon chot khong déu.

- P6i v6i piston bang nhom thi khong thich hop vi khe ho giita bé chét va chdt tuong

d6i 16n do d6 dé xay ra tiéng gb khi nong may vi vay phai dung bac 16t.
- Do mit chiu luc cta chét it thay d6i nén tinh chju méi kém.
e Cé dinh chét piston trén bé chot
Pau nho thanh truyén va chdt lap long.

Bé chdt va chét lap chit bang buldng hoidc chdt ché.
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» Uu diém: Do chdt cd dinh nén khong o su chuyén dong twong ddi giira chdt va bé
chét nén chiéu dai bé chdt giam, bé rong dau nho thanh truyén ting dan dén ting bé mit tiép

xuc cua chot lam gidm sy mai mon chot va dau nhé thanh truyén.
» Khuyét diem

- Vi bé rong dau nho thanh truyén ting lam chiéu dai bé chét giam do d6 do vong thanh

truyén ting nén Gng suit udn ting.

- Bé chét khoan 16 1am ren nén gy (mg sut tap trung.

- Chét bi mai mon khéng déu do vay ving chiu luc cta chdt piston khong ddi nén tinh
chiu moi cua chét kém.

e Lip twdo & cd 2 moi ghép:

Pay 14 kiéu ldp ma chdt piston xoay tu do trong 16 dau nho thanh truyén va trong bé
chét piston.

» Uu diém

- B& mat lam viéc cua chdt ludn thay ddi do chot xoay tu do vi vay chdt mon déu va
chiu méi tot hon.

- Néu c6 chét ban chui vao 1am ket chdt véi chi tiét nay thi chi tiét kia van chuyén dong

tuong do6i voi chot tranh gay ra cao xudce trén bé mat ti€p xuc.

Hinh 3-9. Lép tw do giita chét piston thanh truyén va piston
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I

Hinh 3-10. Béi tron cdc moi ghép chot piston

- Tuy nhién phai giai quyét van dé bdi tron & ca 2 mobi ghép va phai c6 két cau han ché
di chuyén doc truc ctia chdt, thong thudng ding vong hdm (hinh 3.11b) hodc nat kim loai
mém c6 mit cau (hinh 3.11c).

- Do cac mbi ghép dong nén phai giai quyét van dé boi tron cho cac mbi ghép nay. Sau
day 1a mot sé phuong an dung trong thuc té: doi véi bé chot thuong duoc khoan 16 dan dau
do xéc-ming gat vé (hinh 3.11a) hoic khoan 15 himg dau (hinh 3.11b). Con ddi véi thanh
truyén dé boi tron nguoi ta c¢6 thé dung 16 himg dau (hinh 3.11¢) hodc bdi tron cudng birc
két hop voi 1am mat dinh piston bang dau c6 ap suét cao tir truc khuyu doc theo than thanh

truyén nhu dugc ding trong dong co IFA W 50 hoic ZIL 130 (hinh 3.11d va 3.11e).

3.1.3. Xéc-mang (bac xéc-mang)

3.1.3.1. Nhiém vu

- Cung dinh piston lam kin budng ddt trong xy-lanh khong dé chay lot xudng cac-te.
- Ngin khong cho dau bbi tron vao budng dbt.

3.1.3.2. Piéu kién 1am viéc

- Lam vi¢c trong diéu kién chju nhiét do cao, luc va dap 16n, ma sat va chiu &n mon hoa

hoc cao.

e  Chiu nhiét djp cao
- Vi xéc-ming truc tiép tiép xtic véi khi chay va do piston truyén nhiét cho xy-lanh qua

xéc-mang, do ma sat vdi xy-lanh.
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- Do nhiét dd cao 1am cho strc bén co hoc giam, dan dén méat d6 dan hoi.
o  Chiu lyc va dap lon

- Do lyc khi thé Pz va luc quan tinh Pj ludn thay doi tri s6 va chiéu gay va dap manh

gilra Xéc-mang va ranh xéc-mang .

e  Chiu mai mon

- Do ma sat, cong ma sat ctia Xéc-mang chiém 50% — 60% toan bo ton thit co gidi cla
dong co dbt trong.

- Ngay khi dong co khong lam viéc xéc-mang van chiu tmg sut udn.

3.1.3.3. Vit liéu ché tao

» Yéu ciu khi ché tao xéc-ming

- Chju mon tbt trong diéu kién ma sat 16n.

- C6 h¢ s6 ma st nho.

- D6 bén dan hoi cao, 6n dinh trong diéu kién t° cao.

- C6 kha nang ra khit véi xy-lanh mot cach nhanh chong.

- Vat liéu ché tao thuong 1 gang xam, gang hop kim (Niken-Crém, vénfram,

modipden...)
- Gang hop kim thuong dung nhiéu vi:
+ Vét xudc noi mit ma sat s& mat dan khi 1am viéc (néu co).
+ Grafit trong gang c6 kha nang bdi tron mat ma sat .

+ Pé ting d6 bén xéc-ming, sau khi gia cong co, xéc-ming duoc ma thém mot 16p

Crom day tir (0,1 —0,2 )mm.
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3.1.3.4. Két cAu clia Xéc-ming

e  Xéc mang khi

Hinh 3-11. Hi¢n twong bom diu ciia Xéc-ming

- C6 tac dung bao kin budng dot khong cho khi thoat xudng cac-te. Trong qua trinh
hoat dong ctia dong co, cac xéc-mang khi khong ngan duoc nhét (dau) boi tron di vao budng
d6t ma bom nhét vao budng dbt.

- Dau bdi tron & day di 1én budng dbt nhd phuong phéap tung toé, khi piston di xubng
xéc-mang vét dau vao ranh; khi piston di 1én xéc-ming bi ép xudng mat dudi nén don dau
I&n phia trén. Khi piston di xudng ct nhu thé dau lot vao budng chay.

- Vi vay, phai rdp thém 1 hodc 2 xéc-mang dau bén dudi cac xéc-mang khi dé gat dau
trén vach xy-lanh tro vé cac-te, dong thoi phan bd déu mot 16p mong dau nhon trén vach xy-

lanh dé boi tron cho piston va xy-lanh.

- Xéc-mang khi duoc thiét ké ché tao v4i nhiéu dang khac nhau:

% : g):C

Hinh 3-12. Két cdu xéc-mding khi
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+ Tiét dién chit nhdt va hinh thang

Loai hinh chir nhat c6 két cdu don gian nhét, dé ché tao, dién tich tiép xuc voi vach xy-
lanh 16n nén 4p suat de 1én vach xy-lanh bé; do d6 thoi gian ra khit véi xy-lanh sau khi lap
rap 1au.Vi vy loai nay thuong rap vao ranh thir nhét ca piston dé giam mai mon noi ving

miéng Xy-lanh.
+ Tiét dién miii dao
Loai ¢ mit con 15°- 30° ¢o ap suit tiép xtic 16n va co thé ra khit vai xy-lanh. Tuy

nhién ché tao phtic tap va phai danh dau khi lip sao cho khi xéc-miang di xudng s& co tac

dung nhu mot ludi dao cao dé gat dau.

+ Tiét dién chiv nhdt- vat goc

Tiét dién co két ciu khong dbi ximg 13 tién vat b6t gbc xéc-mang. Khi lap vao piston
va xy-lanh, do ¢6 strc cang nén xéc-mang bi vénh di nén c0 tac dung nhu mét mét con.

Khi lidp rap phai chi y: néu vat phia ngoai thi phai lip hudng xudng phia dudi, con
vat phia trong thi phai lap hudng 1én budng chay nham tranh hién tugng giam lyc cing cia

xéc-mang do 4p suat ctia khi lot tir budng chay.
+ Tiét dién hinh thang

Loai hinh thang-vat c6 tac dung gitr mudi than khi xéc-mang co bop do duong kinh xy-
lanh khong hoan toan dong déu theo phuong doc truc, do d6 tranh hién twong bo ket xéc-

mang trong ranh cta no.

* Cong dung ciia canh vat trong: Chinh dudng ranh vat nay lam mat thing bang luc
bung ctia Xéc-mang tao ra lyc udn xodn, nhd lyc uén xoin nay goc trén ciia Xéc-mang nghiéng
vao trong.

+ Thi hat: Khi piston di xudng canh ngoai dudi xéc-ming sé cao 1 phan 16p dau do
xéc-mang dau dé lai.

+ Thi nén va no: Ap suat trong budng ddt tac dong 1én xéc-mang tlr trén xudng va tir
trong ra ngoai 1am thang luc udn xoan trén. Liic ndy piston & vi tri cn bang lam kin budng

dét tt hon.
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+ Thi xa: Ap suit trong xy-lanh giam, Iyc udn xodn lai 1am veo xéc-mang, goc trén

ctia xéc-mang khong co vao xy-lanh nén truot nhe trén 16p ddu mong.
e  Xéc-ming dau

- Xéc-miang dau co tac dung gac dau bam & vach xy-lanh vé cacte va phan b 16p dau

mong boi tron cho Xéc-mang khi va xy-lanh.

Wk & 7 V///%

R

s
/7” ¢) / ANBRNRNNN
= = iy iy
////’_/ N ; \\ // —
ey, \ Iy T -
// /A /, LTI
7 /) / i%/ Z /
/ f
/ 44 7 /; 4 /

e I

Hinh 3-13. Két cdu xéc-mdéng diu

- Thong thudng & Xéc-mang dau hoidc ¢ rinh xéc-ming dau cta piston déu co ranh thoat
dau va tiét dién xéc-ming dau c6 dang ludi cao gat dau thuong gip trong thuc té. C6 loai
xéc-mang dau t6 hop gom 3 chi tiét riéng 1&, do c6 16 xo dang song ép 2 vong thép moéng 1én
mit dau cta rinh nén xéc-mang khi 1am viéc khong co khe hé mit dau. Do d6 xéc-ming dau

dang t6 hop c6 tac dung ngin dau va giam va dap rét tot.

3.2. NHOM THANH TRUYEN

Hinh 3-14. Nhém thanh truyén
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3.2.1. Nhiém vu
- Bién chuyén dong tinh tién cta piston thanh chuyén dong quay tron cua truc khuyu.
- Nhan lyc cia piston bién thanh momen quay cia truc khuyu.

- Nguoc lai nhan lyc quan tinh quay tron cta truc khuyu truyén chuyén dong cho piston

dé thyc hién cac qua trinh cong tac tiép theo.
3.2.2. Piéu kién lam viéc
- Lyc tac dung 1én thanh truyén gom:
+ Lyc khi thé Pz,
+ Luc quan tinh chuyén dong thang Pj.
+ Luc quan tinh chuyén dong quay Pk (do dau to thanh truyén gay ra).

- Thanh truyén chu yéu chiju tai trong co hoc, tai trong nay ludn thay ddi va cé tinh chu

ky. Ngoai ra thanh tuyén co cac tng suit phu khi lap ghép va gidn né vi nhiét.
3.2.3. Vit liéu ché tao

- Do phai truyén lyc 16n nén thanh tuyén phai dugc ché tao bang thép tot, thong thuong

stir dung thép hop kim va thép cac-bon.
+Pong co tde do thap, tinh tai: Thép cac-bon CT 30, CT 35, CT 40.
+ Pong co cao téc: Thép hop kim Crom, Niken, Mangan, vonphram.

3.2.4. Két cau thanh truyén
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Hinh 3-15. Két ciu dau nhé thanh truyén
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e  Diu nhé thanh truyén

- Két cdu dau nho thanh truyén phu thudc vao kich thude chét piston va phuong phap

lap ghép chdt piston vao dau nho thanh truyén va piston.

* Chét piston lip tw do véi dau nhé thanh truyén: Trén dau nho thuong phai c¢6 bac
16t. B6i voi dong co 6 t6 may kéo thuong 1a dong co cao tdc, dau nho thudng mong dé giam
trong luong. Pé boi tron bac 16t va chdt piston ding phuong 4n nhu ranh himg dau hoic bbi

tron cudng birc do dan dau tir truc khuyu doc theo than thanh truyén.

-0 dong co 2 ky, do diéu kién boi tron khé khin nén & mot sb dong co nguoi ta dung

bi kim thay cho bac lot.

* Chot piston lip 6 dinh véi diu nhé thanh truyén: Pau nho phai c6 két cdu kep

chat.
* Chét piston lip c6 dinh véi b chét piston: Trén ddu nho thudng phai cé bac 16t.

- Bac 16t dau nho thanh truyén thuong bang dong thanh hay thép c6 ma hop kim chong

mon. Mit trong gia cong bong V7. va ranh chira dau boi tron.
e  Than thanh truyén
- Chiéu dai cta than thanh truyén duoc tinh tir tim dau nho t6i tim dau to thanh truyeén.

- Than thanh truyén chiu lyc phuc tap: chiu kéo, nén, va chiu udn. Luc tac dung vao
than thanh truyén phan b theo hinh tam giac va ting dan vé dau to. Dé chiu lyuc tét, ngudi

ta ché tao dau to co tiét dién 16n hon dau nho.

- Than thanh truyén c6 nhiéu tiét dién khac nhau, hinh dang va kich thudc cua tiét dién

¢) / d) g
/ @

Hinh 3-16. Cdc logi tiét dién théan thanh truyén

anh huong dén do cimg vimg cua thanh truyén.
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» Tiét dién than thanh truyén
- Tiét dién tron c6 dang don gian, thuong dugce dung trong tau thuy. Loai ndy khong
tan dung quan diém strc bén.

- Tiét dién chit | ¢6 sirc bén theo hai phuong, dugc dung rat phd bién, tir dong co cd
nho dén dong co ¢ 16n.

- Thanh truyén c6 tiét dién chir 1 va khoan 15 dau ¢ giira va 1am gan dé ting cuong
suét chiéu dai.

- Loai tiét dién chit nhat, 6 van : c6 wu diém la d& ché tao, thuong dung ¢ dong co xuéng
may c& nho.

e  Daiu to thanh truyén:

- La mot 6 lap ghép thanh truyén voi chdt khuyu. Dé lip rap dé dang, dau nho thanh
truyén thuong duoc cit 2 nira va 1ap ghép véi nhau bang bulong hay vit cdy. Do d6 bac 16t

cling chia 1am 2 nira va phai dugc ¢ dinh trong 16 dau to thanh truyén theo kiéu vau ludi ga.

- Pbi véi dong co cd 1on, dé thuan loi khi ché tao nguoi ta ché tao dau to thanh truyén

riéng roi lap véi than thanh truyén.

- Néu kich thudc dau to thanh truyén qua 16n nén dau to thanh truyén duoc chia lam 2
ntra bang mit phing chéo dé 1ap lot vao xy-lanh khi 1ap rap. Khi d6 méi ghép s& co két cau
chiu luc cit thay cho buléng nhu viu hodc rang khia.

- M6t sb dong co ¢& nho thanh truyén khong chia 1am hai nira do d6 phai dung 6 bi diia
va duoc lap dan timg vién.

- C6 loai dong co nhiéu xy-lanh chir V hodc hinh sao, thanh truyén ctia hai hang xy-
lanh thi khac nhau, thanh truyén phu khong lap truc tiép véi chdt khuyu ma 1ap v6i chét phu
trén dau to thanh truyén chinh. Hodc hai thanh truyén lip 1dng voi nhau trén chét khuyu nén

mot thanh truyén c6 dau to dang hinh nang.
3.3. NHOM TRUC KHUYU
3.3.1. Nhiém vu

- Truc khuyu nhan lyc tac dung tir piston tao momen kéo cac may cong tac va nhan
ning lugng ctia banh da, sau d6 truyén cho thanh truyén va piston thuc hién cac qué trinh

lam viéc ctuia dong co.
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- Dan dong cac co cdu khac nhu: truc cam, bom nudc, bom nhét, may phat di¢n, may
nén diéu hoa khong khi...

3.3.2. Piéu kién lam vigc

Truc khuyu lam viéc trong diéu kién chiu lyc va mémen tac dung luon thay ddi. No
chiu tac dung cua lyc khi thé, luc quan tinh (tinh tién va ly tam). Cac luc ndy giy ra g suét
ubn va xodn, dong thoi gdy nén hién twong dao dong doc va dao dong ngang 1am rung dong
co va mit cin bang. Ngoai ra cac luc trén con gdy mai mon trén cac bé mat lam viéc (chdt
khuyu va cb tryc).

3.3.3. Vit liéu ché tao

- Puoc ché tao béng thép c&c-bon c6 pha Cr, Ni, Mn, Mg sau d6 toi cac ¢6 truc va chdt
khuyu.

- Thép céc-bon duoc dung nhiéu vi: gid thanh ré, hé sd ma sat 16n nén giam dao dong
xodn t6t nhung strc bén khong cao bang thép hop kim.

- Gang gra-fit cau: rat dé ddic va ré; chiu mon tét va khong nhay cam véi ing suat tap
trung.

3.3.4. Két cau truc khuyu

3.3.4.1. Pau truc khuyu

Main journals Counterweights

Connecting rod
throw journals

Hinh 3-17. Két cdu dau truc khuyu dpng co 6té
.......................................... Snout etree e MAIN journals

Counterweights.......cccccccvevveenen. Flange......ccooov i,

Rod journals..........ccccoveviieeenen. Connecting rod throw............c..cc........
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Pau truc lap vau dé quay truc khuyu bang tay (ma-ni-ven) khi can thiét.trén dau truc
khuyu thudng c6 then dé 1ap puli dan dong quat gio, bom nuée, dia giam dao dong xodn (néu
¢6) va lap banh rang truc khuyu dé dan dong truc cam cuia co cau phdi khi; bom cao ap hoic
bo chia dién danh ltra; bom dau cta hé théng boi tron. Ngoai ra ¢ gitra truc khuyu con co6 co

cau han ché di chuyén doc truc.

Hinh 3-18. Két cdu déan dau béi tron truc khuyu

3.3.4.2. Cb truc

- C6 truc khuyu duogc gia cong va xur Iy bé mit dat do cimg va do bong cao.
- Phan 16n cac dong co c6 ¢o truc cung dudng kinh.

- Chiéu dai co6 truc khac nhau ,c6 sau cung va co gitra thuong dai hon céac c6 khéc vi
chiu trong luc cua banh da va luc quan tinh cia xy-lanh gitta.

- C6 truc thudng 1am rong va khoan 15 dau théng 1én chét.

3.3.4.3. Chét khuyu

Hinh 3-19. Chét khuyu

- Hudng theo cac goc 1éch khac nhau tuy thude vao s may va thir ty thi nd.
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- Chét khuyu ciing phai duoc gia cong va xir Iy bé mat dat 46 ctng va do bong cao.
- Puong kinh chét thuong nho hon duong kinh ¢b truc. Trong trudng hop dau to thanh

truyén 1am lién khdi dé 1ap 6 bi kim nén chét khuyu c6 duong kinh 16n hon ¢6 truc khuyu.

3.3.4.4. M4 khuyu

a)

Hinh 3-20. Cdc dang ma khuyu

- Dung dé ndi co truc véi chdt khuyu. Hinh ddng mé khuyu phu thudc vao: loai dong
co, van tbc gbc truc khuyu & tri s6 luc khi thé Pz.

- Loai ma khuyu c6 dang chir nhat va tron thi don gian va dé ché tao. Pé giam trong
lwong, ngudi ta thiét ké ma khuyu chit nhat dugc vat goc. Ma khuyu 6-van ¢ sirc bén déu.

- Pé truc khuyu c6 d6 cimg vimg va stic bén cao, truc khuyu thuong duge thiét ké co
doé trung di¢p.

- P trung diép cang 16n thi d6 cing viing va do bén cia toan bd truc khuyu cang cao.

- Pé tranh g suét tap trung, gitta ma va cd khuyu, chét khuyu thudng co cac ban kinh
chuyén tiép r.

3.3.4.5. Doi trong

/
"4

Hinh 3-21. Két ciu déi trong
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Déi trong 1a cac khdi luong gan trén dudi mé khuyu dé tao ra lyc quan tinh ly tim nham

muc dich sau:
+ Can bang luc quan tinh ly tim Pk ctia truc khuyu.
+ Can bang mot nira lyc quan tinh chuyén dong thang cp I cia nhom piston.

+Giam tai trong tac dung cho mot ¢6 khuyu, cac luc quan tinh ly tim Pk ti cAn bang
nhung tao ra tao ra cip mo-men Mpxk ludn gay udn co gitra. Khi c6 d6i trong thi cip mo-men
Mpa: ctia d6i trong s& can bang cip méomen Mpk nén giam duoc tai cho co giira.

+ Pbi trong con 14 noi dé khoan bét cac khdi lugng khi can bang dong hé truc khuyu.

l—f—‘|b)

Hinh 3-22. Vai tro ciia doi trong

3.3.4.6. Duoi truc khuyu

Hinh 3-23. Két cdu dudi truc khuyu
Pubi truc khuyu c6 mit bich dé lip banh da va duoc 1am réng dé 1ap vong bi hodc bac
thau dé d& truc so cAp hop sb. Trén bé mit ngdng truc c6 lap phét chin dau, tiép do6 1a ren

hoi dau ¢6 chiéu xoan nguoc chiéu quay truc khuyu dé gat dau trd lai. Sat voi ¢ truc 1a dia
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chin dau. Dau duoc két cau chian dau ngin lai s roi xuong va theo 16 thoét trd vé cac-te nhét

(dau).
3.4. BANH DA
3.4.1. Nhiém vu

- Banh da c¢6 nhiém vy lam tryc khuyu quay déu. Ngoai ra con 1a noi ghi cac ky hiéu:
diém chét trén, khic vach chia d6, goc danh lira sém hodc goc phun sém. Vanh ngoai cua
banh da ¢ 1ap vanh rang khoi dong dong co. O dong co dung hop sb tu dong, banh da duoc

thay thé bang bo bién mo thuy luec.

- Trong qua trinh lam viéc khéi lwong clia banh da phai dam bao sao cho mémen quan
tinh ctia n6 c6 thé khic phuc duoc luc ma sat va truyén chuyén dong nguoc lai cho piston
thuc hién cac qua trinh hit, nén & thai.

3.4.2. Vit ligu ché tao

Banh da cua dong co thap téc thuong 13 gang xam, con cta dong co téc do cao thuong
dung thép it cac-bon.

3.4.3. Két cAu

- Banh da dang dia 1a banh da mdéng c6 m6é-men quan tinh nho nén chi dung cho dong
co tdc d6 cao va thudng sir dung trén dong co 6t0, may kéo. B& mit banh da duoc gia cong
phang, nhan d¢é lap dia ma sat va dia ép ly hop.

- Banh da dang vanh 13 banh da day c6 mé-men quan tinh 16n. Mot sé dong co con st
dung banh da nhu mot pu-li dé truyén cong suat ra kéo may cong tac.

- Banh da dang chéu 1a banh da c6 dang trung gian cua 2 loai trén. Banh da loai nay c6
mo-men quan tinh va sirc bén 16n, thuong gip & dong co may kéo.

- Banh da dang vanh c6 nan hoa, dé ting mo-men quan tinh ctia banh da, phan 16n khoi

lugng ctia banh da ¢ dang vanh xa tdm quay va noi voi moa-yo bang cac gan kiéu nan hoa.
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CAU HOI ON TAP

1. Trinh bay cAu tao, diéu kién 1am viéc cua piston.

2. Trinh bay ciu tao, diéu kién lam viéc ctia nhom truc khuyu.

3. Trinh bay duoc cau tao, nguyén 1y 1am viéc, cAu tao cia thanh truyén, banh da.

PHAN TU HQC O NHA
Doc thém ngi dung sau trong cac giao trinh sau:

1. Phan 3.2 Nhém thanh truyén, 3.4 Banh da trong Chwong 3, tai liéu Giéo trinh
DONG CO POT TRONG, Khoa Pong luc Trudng Cao dang K thuit Ly Ty Trong TP HO
Chi Minh, nam 2012.

2. Chuong 3, tai liéu Gido trinh PONG CO POT TRONG 1, Nguyén Vin Trang,
Truong Pai Hoc Su Pham K§ Thuat TP H6 Chi Minh, nam 2009.
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CHUONG 4: HE THONG PHAN PHOI KHi
Giédi thiéu:
Trong chuong ndy giéi thiéu vé hé théng phan phdi khi , nhan dang cac kiéu hé théng
phéi khi tir ¢6 dién dén hién dai . Giup nguoi hoc nhan dang duge chi tiét trong hé thong
nam duoc cong dung, cAu tao, nguyén ly lam viéc, diéu kién 1am viéc va cac hu hong xay

thuong xay ra.
Muc tiéu

- Sinh vién trinh bay dwoc nhiém vu, yéu cau ctia hé thong phan phdi khi.

- Sinh vién xac dinh dugc cic phuong phap dan dong truc cam.

- Sinh vién mé ta dugc két cau cac chi tiét trong hé thong phan phbi khi.

- Sinh vién trinh bay duogc cdu tao, nguyén 1y 1am viéc cia MIVEC.

No6i dung chinh:

Hinh 4-1. H¢ théng phén phéi khi

1. Truc khuyu; 2. Truc cam; 3. Xich cam; 4. Truc cam nap;

5. XUpap nap; 6. Truc cam xa; 7. XUpap xa.
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4.1. NHIEM VU

Co ciu phdi khi dung dé thuc hién qua trinh thay d6i méi chat. N6 bao gdm thai sach
khi chay ra khoi xy-lanh & chu trinh truéc va nap ddy hon hop méi chit mai vao xy-lanh

trong qua trinh lam viéc ctia dong co, theo dung thir ty cong téc.
4.2. YEU CAU
+ Dong mé xtpap phai ding thoi gian quy dinh va dam bao do kin khit.
+ Do mé phai da 16n dé dong khi luu thong.
+ Lam viéc phai ém diu, tudi tho va do tin cay cao.
+ Thuén tién trong viéc sua chira, gid thanh thép.

4.3. BO TRI XUPAP: ¢6 2 cach

Push —a{
rod Cylinder
head
Tappet —»} [ & ™\ Cylinder
block
Camshaft %
B

Hinh 4-2. Hinh hé théng phén phoi khi

A. Kiéu co cau xtpap dit; B. Kiéu co ciu xtipap treo
........................................... Valve ceirrreireeseenneenneennnnn CYylinder block
TaPPeL ..o AdJuSting SCreW........ccovvvvvieeiieeineeene,
Camshaft.........cccocevieiiiiiiieiins Rocker arm shaft..........cccceoveiineninnn,
Rocker arm........ccccoevevieeiiieeinnn, Cylinder head............ccoeevveiinecieee,
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4.3.1. Xupap dit: x(pap thwong dwoc bo tri trén than may, thwong dung trén dong

co xing c6 ty s6 nén thap va sé vong quay thap.
» Uu diém
+Giam duge chiéu cao dong co.
+Két cau nip may don gian.
+Dan dong xupap dé dang.
» Khuyét di¢m
+B6 tri budng dbt khong gon nén kho ting ty sb nén.

+Dién tich truyén nhiét 16n nén tinh kinh té cua dong co kém (ti€u hao nhién li¢u, giam

hé sd nap).

4.3.2. XUpap treo: loai nay xupap thuong dwoc bd tri trén nap may. Dung phd bién

trén dong co Diesel va da sb dong co xing hién nay.

» Uu diém

+Budng chay rat nho gon do do6 c6 thé ting ty sb nén.

+Dién tich bé mit truyén nhiét nho nén giam duoc tiéng on.

+DPuong nap va duong thai thong thoang, lam cho stc can khi dong nhé va tang duoc
hé s6 nap tu 5-7 %.

» Khuyét diém

+ Chiéu cao dong co ting 1én,dan dong phc tap.

+ Két cAu nap may phirc tap, khé duc.

» Dic diém cia co' ciu xipap treo

O dong co dudng kinh xy-lanh nhé ( D < 120 mm) thudng dung 2 xGpap cho 1 xy-lanh
(1 xupap nap va 1 xtpap thai), & dong co xXy-lanh 16m dung 3-4 (2 xtpap nap va 1 xiupap xa)

xupép cho 1 xy-lanh.
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4.4. CAC PHUONG PHAP DAN PONG TRUC CAM

Truc cam duogc dan dong truc tiép hodc gian tiép tir truc khuyu véi ty s truyén 1:2 cho

dong co 4 ky.
4.4.1. Dan dong truc cam bing banh ring

Khi truc khuyu va truc cam gan nhau ngudi ta dung 1 cip banh ring dé dan dong truc

cam.
Khi tryc khuyu va truc cam xa nhau c6 thé dung 1 hoic nhiéu banh rang trung gian.

Dé giam dn trong qua trinh chuyén dong cip banh rang truc cam va truc khuyu thuong
dugc lam banh ring nghiéng. Dé dam bao lap ding vi tri banh rang truc khuyu va banh rang

truc cam phai co6 dau.

Hinh 4-3. Cdc kiéu dén djng truc cam

a. Dan dong truc cam bang banh ring
b. DAan dong truc cam bang banh ring trung gian
c. DAén dong bang day cam

d. Dan dong bang tryc
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4.4.2. Din ddng truc cam bang xich

Hinh 4-4. Dén dgng truc cam bang xich
1. Xich (sén) cam; 2. Pia xich tryc cam; 3. Pia xich truc khuyu.
Trong truong hop khoang céch gitra truc khuyu va tryc cam xa nhau. Khi do truc cam
dugc din dong bang bo truyén xich c6 bd phan cing xich. Tuy nhién khi 1am viéc, bd truyén

xich gy 6n va d& bi rung dong 1am sai 1éch pha phan phbi khi.

4.4.3. Dan ddng truc cam bang truc

Khi truc khuyu dat xa truc cam cé thé dung tryc trung gian dan dong truc cam. Viéc an
khép gitra truc khuyu,truc trung gian, truc cam thong qua 2 cip banh ring con, c6 6 bi d&

chan dé truc trung gian khong xé dich theo chiéu tryc.
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4.4.4. Dan ddng truc cam bang dai

Da sb cac dong co ngay nay déu sir dung phwong phap nay,uu diém 16n ctia né 1a truyén

dong ém diu, dai c6 tudi tho kha 16n va gia thanh thap hon xich nhiéu lan.

Dé dai luon cing trong qua trinh 1am viéc ngudi ta ding banh cing dai.

Hinh 4-5. Dén dgng truc cam bang dai

1. Pai; 2. Truc cam; 3. Pu-ly truc khuyu

45. KET CAU CAC CHI TIET TRONG HE THONG PHAN PHOI KHI

spring

Hinh 4-6. Két cdu cdc chi tiét trong hé théng phén phéi khi
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4.5.1. Truc cam

La thanh thép dai c6 nhi€u mau cam dé di€u khién sy dong mo cta xapap. Pong tac

dong mo xupép tuy thudc vao hinh dang vau (mau) cam va thir ty thi n6 ctia dong co.

Eccentric
Cam
journal

L4

e AmN; SR mps; )

Hinh 4-7. Két céu truc cam

Thurst plate........ccoooveiiiiie Cam journal.........cccocoovviiiiiiinnnns
GRAN .ot Cam IobesS. ...,
ECCENtrIC..coveeeeeeeeeee e

Trén truc cam con bd tri banh léch tam diéu khién bom xing, banh rang dan dong bo
chia dién (¢ dong co xdng), bom nhét. Pau truc c6 1ap co ciu truyén dong tir truc khuyu.

O dau truc cam duge bd tri mot banh rang dé nhan chuyén dong tur truc khuyu. O céac
dong co kiéu DOHC, trén nap xy-lanh duogc bb tri 2 truc cam, mot truc cam dan dong xupap
hit va truc cam con lai dan dong cac xupap thai.

Trén céc truc cam dugc boi tron bang dau nhon cua dong co, vi vay trong sit dung va

stra chita phai cht ¥ dén sy 1am kin & dau truc cam.
Truc cam dugc lam bang thép t6i cimg dé giam mai mon.
4.5.2. Con doi

Con d01 dugc sur dung trong co cau xupap dat va ca co cau xupap treo, noé thuong co
dang hinh tru hodc hinh nam. Trong qua trinh lam viéc mdi con d6i duoc tiép xtic v6i mdi
cam va diéu khién sy dong m¢& cua xtipap. Cac con doi chuyén dong 1én xudng trong cac Xy-

lanh ctia né dé dicu khién sy dong mé cua cac xtpap khi truc cam quay.
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O céac dong co dung con ddi co khi thi trong co cau ludn ton tai khe hd goi 1a khe ho

nhiét, dé khi cac chi tiét chiu tac dung cta nhiét do thi dam bao cac xupap dong kin.

Do ¢6 su ton tai khe hé nhiét trong co cau vi vay khi dong co 1am vi€c s€ sinh ra ti€ng
on. Bé khac phuc diéu nay, & mot s6 dong co nguoi ta st dung con doi thuy luc. Khi sir dung

con d6i thuy lyc thi khe ho trong co cau bang 0 mm.
4.5.3. Piia day

Piia ddy co6 dang thanh try, nd duogc sir dung trong co cau xupap treo kiéu OHV. Mot
dau cua dila ddy tiép xuc véi con doi va dau con lai tiép xtc v6i cd mo. Hién nay diia day
thuong dugc sir dung trong dong co Diesel, con dong co xang thi it s dung.

4.5.4. CO md va truc co md

Cac co md duoce b tri trén mot truc goi la truc co mo, tuy theo ) luong xupap ma mat
dong co co thé c6 mot hodc 2 truc co mo. Co md 1a chi tiét chuyén dong xoay, n6 dugc diéu
khién tir diia diy (OHV) hodc duogc diéu khién tryc tiép boi cac cam trén truc cam (OHC).
Truong hop st dung con doi co khi, trén co mo ¢6 bd tri vit va dai ¢ ham dé diéu chinh khe
hé nhi¢t cua xtpap.

4.5.5. Bé xupap

Bé xupap duoc ép chit vao nip may hoic than méay. Khi xapap dong, bé mit ciia nAm
xapap ép chit vao bé mat ctia bé dé dam bao do kin trong budng dbt. Bé xtipap ciing c6 tac
dung truyén nhiét tir ddu xapap ra nip may dé lam mat xapap. Goc nghiéng ciia bé xtpap
phai phu hop voi goc nghiéng cua bé mat dau xtpap va bé rong tiép xuc gitra bé va bé mat
xapép tir 1,2 d&én 1,3 mm.

Cylinder
head \

Valve guide —

Hinh 4-8. Nip mdy va bé xipdp
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Vit liéu ché tao thuong 1a thép dac biét c6 kha nang chiu nhiét cao va chéng mai mon

14
A

tot.

4.5.6. Ong kém xupap

Ong kém xupéap dung dé din hudng than xapap, né thuong duoc ché tao bang gang va
dugc ép chit vao ndp may hay than may. Ong kém xupap phai dam bao bé mit dau xupap
tiép xuc chinh xac voi bé xupép.

Than xapap va 6ng kém dugc boi tron tét tir nhét ciia dong co. Tuy nhién cé truong
hop, dé han ché diu béi tron vao 6ng din hudng, nham tranh hién twong dau bi chay va mudi
than gay ket xtpap thi nguoi ta dung phét chan dau lap ¢ dau éng kém xtpap.

QOil
/ leaking

Valve

Hinh 4-9. Ong kém va phot xiipdp

4.5.7. Xapéap

4.5.7.1. Cong dung

CAac xUpap c6 cong dung dong mé cac dudng nap va thai dé thuc hién qua trinh trao dbi
khi.

4.5.7.2. Piéu kién lam viéc

+ Xupap lam viéc trong diéu kién chiu nhiét do cao, nhat 1a xupép thai. Vi du, & dong
co xang nhiét do xtpap thai 800 — 850°C, & dong co Diesel 500 — 600°C.

+ Khi lam viéc xtapap con bi an mon hoa hoc do cac hoi axit trong khi chay, dac biét 1a

xupap thai.
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+ Khi xtpap hoat dong, nam xipap va cham voi bé xupap nén dé bi bién dang cong

vénh va mon ro bé mat nam.

+ Van toc luu dong ctia mai chat qua xtpap rat 1on. D61 véi xtpap thai, van toc nay co

thé dat 400 — 600 m/s gay an mon co hoc bé mit nAm va dé.
4,5.7.3. Vat liéu

Xupap nap va thai: thuong str dung thép hop kim chiu nhiét. Bé chdng mon va chéng

ri, nguoi ta ma 1én bé mat lam viée ciia xGpap mot 16p mong hop kim coban.
4.5.7.4. Két ciu:

Gdm 3 phﬁn: N4m, than, dudi.

» Nam xtpap

Tiép xtic voi bé xtpap bai mit con cd goe nghiéng thudng 1a 30°, 459, 60°. Pay 1a mit
lam viéc rat quan trong dam bao luu thong dong khi (nap & thai) va kin khit khi déng
xupap.

» C& 3 loai nam

Nim bé“mg: don gian, dé& ché tao va co dién tich chiu nhiét nho.

Nam 16m: ¢ ban kinh chuyén tiép gitta nAm va than 16n nén duoc dung lam xapap
nap dé cho dong khi d& bi ngoit. Phan 16m nhdm giam trong lwong cia ndm hay toan bo

xupap.

Exhaust valve Intake valve

Valve stem tip

Keeper
grooves

Stem

Face

=& Margin

Head

Hinh 4-10. Két cdu xUpap
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Exhaust valve ........c.ccccevieiinennn. Intake valve .........ccoveveieiiinenne,
Valve stem tip......cccoeveeieeiieeinnnn, Keeper grooves...........ccceecvvernnenne,
SEM..eiii FaCe ..o
Margin.......cccoeeeevieeiie e Head........ooovviiieie e,

Hinh 4-11. Cac dang ndm x( pép

a.N4m bang; b. Nim 16m; c. Nam 15i; d. Giai nhiét x pap bang natri.

- Nam 16i: dugc ding cho xiipap thai nham cai thién qua trinh thai.

» Bié¢n phap gidi nhiét cho xapap

Mot s6 dong co xtipap thai rong véi 50 — 60% thé tich chira natri. Khi dong co lam viéc

natri néng chay (t° néong chay Na 1a 97°C) va thu nhiét tir nim rdi truyén dén than qua éng

dan hudng xupap.

* Than xupap: Co nhiém vu dan huong va tan nhiét cho nam xupdp. Phan noi tiép gitra

nam va than thudng duoc 1am nho lai dé tranh bi ket xapép trong 6ng dan huéng.

* Pudi xvupdp: Pudi xvipdp phdi cé két ciu dic biét dé lip dia 1o xo xipdp. Thong

thuong duoi xtpap co6 ranh vong, mat con dé lap mong ham.

Néu co ciu diéu khién xtpap khong dung con d6i thily luc dé tu chinh khe hé nhiét
bang 0 mm, thi phai c6 khe hé nhiét ctia xtpap. Thuong khe hé nhiét ciia xapap thai 1on

hon xpap nap.
4,5.8. L0 xo0 xupap
4.5.8.1. Piéu kién 1am viéc:

Lo xo x(pap ngoai sirc cang ban ddu con chiu tai trong thay d6i dot ngdt va tuan hoan

trong qua trinh xupéap dong ma.
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4.5.8.2. Vit lidu:

Thuong duge ché tao bang thép 10 xo day c6 duong kinh 3 — 5mm.
4.5.8.3. Két cau:

Thuong 13 16 xo tru, hai ddu dugc mai phang dé 1ap rap voi dia xtpap va dé 16 xo.
4.5.8.4. Van dé tranh cong hwéng trong co cau phéi khi

Pé tranh cong hudng cho co cau thi phai lam cho hé dao dong c6 nhiéu tan s khac

nhau, gom co:
+ Dung 10 xo ¢6 budc xodn khac nhau.
+ Dung 10 xo con (ban than 10 xo ¢6n ¢6 cac tan so riéng khac nhau).

+ Dung nhiéu 10 xo ¢6 chiéu xoan khac nhau lap 16ng vao nhau

T -é] T
£ 2
i

LO X0 BUGC KHONG DEU LG XO BUSC KHONG pEU

(Ddi xithg) (Khé&ng déi xung)
Lasts= _’
<’
<> :; 4
— :
! ‘—- S:

Hinh 4-12. Lo xo xUpéap
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CHUONG 5: HE THONG BOI TRON

Gioi thiéu:
Trong chuong nay giéi thiéu vé hé thong hé théng boi tron , nhan dang céac kiéu boi
tron trén dong co . Giup nguodi hoc nhan dang dugc chi tiét trong hé théng, nam duoc cong

dung, cAu tao, nguyén 1y lam viéc, diéu kién lam viéc va cac hu hong xdy thuong xay ra.
Muc tiéu:
- Sinh vién trinh bay dugc nhiém vy, cac phuong phap boi tron.
- Sinh vién trinh bay duogc két ciu cic bd phan chinh trong hé thdng boi tron.

- Sinh vién trinh bay duoc nguyén 1y lam viéc ctia hé thong bdi tron.

Noi dung chinh:

Hinh 5-1. So dé hé théng béi tron
1. Cacte; 2. Loc thd; 3. Bom nhét; 4. Que tham nhét;

5. Cong tic ap suat nhdt; 6. Loc tinh.
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5.1. NHIEM VU CUA HE THONG BOI TRON

- Trong dong co c6 nhiéu bd phan chuyén dong nhu truc cam, truc khuyu, piston...Néu
dé céc chi tiét nay chuyén dong tu nhién, s& sinh ra ma sat 1am cac chi tiét nong dan 1én va
bién dang, dan dén cac chi tiét bi bo ket, khong chuyén dong dugc. Pé tranh hién tuong nay,
ngudi ta cho nhét vao giita hai bé mat chuyén dong.

- Nhét boi tron ¢6 cac nhi€ém vu sau:

Boi tron cac chi tiét chuyén dong dé gidm mai mon.
Lam mat cac chi ti€t dong co.

Lam sach cac bé mat chuyén dong.

Lam kin gitra hai bé mat.

NN NN

Chdng gi sét.

5.2. CAC PHUONG PHAP BOI TRON

5.2.1. Bdi trom bing vung tée (tat dau)

BAC TRUC CAM

RANH GOM DAU

CUNG CAP DAU DE
cHAO TOE DAU

BO LOC DAU
BOM DAU
Hinh 5-2. Phwong phdp béi tron bang vung toé
Khi dong co 1am viéc cac chi tiét chuyén dong nhu truc khuyu, thanh truyén, banh
rang... s& vung toe dau 1én bé mat cac chi tiét cin bdi tron nhu vach xy-lanh, cac cam... Ngoai
ra mot phan dau vung toe & dang swong mu sé roi vao hay dong bam & két ciu himg dau cua

cac chi tiét khac can boi tron nhu dau nho thanh truyén. Phuong 4n bdi tron nay rat don gian
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tuy nhién khé dam bao luu lwong dau boi tron cac 6 truc. Vi vdy phuong phap nay chi sir
dung & nhitng dong co ¢& nhod c6 cong suat vai ma lyc.

5.2.2. Bdi trom bang ap luc

Hau hét cac dong co ngdy nay déu ding phuong phap nay. Nhot trong hé thong boi
tron dugc bom dén cac bé mit ma sat véi ap luc nhét dinh, do d6 dam bao du luu lugng nhot

bo1 tron, lam mat va lam sach cac bé mat ma sat.

QOil filter

- Pressure
fed

= Splash
oiling

Relief
valve

|

Hinh 5-3. So dé khéi hé thong béi tron

Oil pUMP..eeeceee e, Reliefvalve .........cccovvivieiicie,
Spalsh 0iling ......cccoovvviiiiiiie, Pressure fed........cooooeviiieniiicie
Bypass valve..........ccccvveiiie e, Oil filter....c..coovveiee e,
Oil pressure SWItCh .........cccccvevvverirnne. Oil pressure UNit.......cccoccvevverieerieannnnn,
Oil gallery......ccccoovveviiiiiiiiie e, Oil jet (spray hole) ......cccccovevivivinrnee.
TiMING gear ....ccccovvvvevveieeceeceecieee Crank journal..........ccccoevvevviiierinennn,
Crank pPin ... Rocker arm shaft...........cccoovviinnnn
Rocker arm ... Camshaft valve stem ............ccccoueneen.
Cylinder bore ......c.cccovvevviviviiieee, PIiStON 1NG .vveveeiieceecee e
Piston pin.........cocoeiiiieniiieee

Gido trinh: Pong co dot trong 63



Chwong 5: Hé théng béi tron

5.3. KET CAU MOQT SO BQ PHAN CHINH
Co ban hé thdng bdi tron gdm:
e Bom nhat;
e [oc nhot;
¢ Cay tham nhét;
e Cacte nhot;

e Cong tic ap suat va dong hd do ap suat nhét

>
Oil pump 7
body

Drain plug.......ccoovieiiiiiiiciic Oil dipstick......

Oil pickup tube ......cccovvevveiieie, Oil pump body
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5.3.1. Bom nhat

- Pé tao ap suit cao dua dau di boi tron, phai diung bom thé tich nhu bom banh ring,

bom céanh gat, bom truc vit, bom piston...

Excess oil
pressure

)

Relief valve Relief valve
closed open

Hinh 5-5. Bom nhét kiéu 2 banh réing dn khép ngodi
1. Banh rang chu dong; 2. Puong nhét ra; 3. Banh rang bi dong; 4. Loc tho;
5. Than luéi loc; 6. Pudng nhét vao; 7. Van an toan; 8. Nap day.
Excess oil pressure.........ccccceveenee. PiSton dOWN.......coovviiiiiiiieiee e

Calibrated spring.........ccccceveevvnnne Relief valve closed..........c..cccoeevveenen,

Relief valve open ........cccccevveenen.

Hinh 5-6. Bom bdnh ring an khop trong
1.Banh rang chu dong; 2 Banh ring bi dong; 3 Khong gian chira dau.

» Din dong bom nhét
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Distributor

shaft gear \
ol
N

Relief valve spring ;‘1

Relief valve //"@

Cylinder —
formed in - g™
Qil pump shaft body

<« Plug
!t/, Washer

\
\
\ O-ring seal
" Drive gear Driven gear

’ ol pump

body

Crankshaft-driven oil pump

Relief valve spring.........cccccoevevveennnn,
WaSher.......ccooveviee e,

Cam gear......ccevvveiiieiiieeeee

Oil pump shaft..........ccooevvieiineinen,
Shaft-driven oil pump .........ccceenneee

Cylinder formed in body.........cooiiiiiiiiit

Oil pump body .......ccoooviiiiiiiiic,
Driven gear......ccccovveviveeiieesie e

Drive spline .....ccoovevveiieie e

5.3.2. Loc nhot

DriVe gear......ccovveveeiie e
O-ring seal .......ccoceeeveviieiiic e,

Crankshaft-driven oil pump ..............

- Theo chét lugng loc, nguoi ta chia ra loc thé va lgc tinh.

- Loc tho duoc lép trude bom va chi loc cin ban ¢6 kich thuge 16n hon 0,03mm.

Center tube

element

Hinh 5-8. Cdu tao lpc nhét
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Shell .o O-ring seal........ccoooviiiiiiic
Center tube .......cccocevevveevieecieee, Paper element...........ccccoevevineiinecnnnn,
Threaded outlet hode ..................... Inlet hOIES......coovviieiiecee e,
Seal...oiiii Check valve.........ccooovviviiniiiine
Filter body .......coooovvviiiiiiiiee, Bypass element .........cccocoevviiiiieinnne
Element........ccoooviiiiiniiee

Threaded outlet hole

Inlet holes

Seal

Bypass

et Element

Hinh 5-9. Céu tao lpc tinh

- Loc tinh ¢6 thé loc dugc nhitng hat c6 kich thudc nhé dén 0,1mm. Do d6 sirc can cia

loc tinh rat 16n.
5.3.3. Que tham nhot

- Thuong lam bé‘mg kim loai, trén c6 ba vach, vach gitta chi muc nhét vira du, vach trén

chi muc tdi da, vach du6i chi muc ti thiéu. Que thim nhdt thudng ndm bén hong than may.

- Khi thim nhét ta phai tham lac dong co ngudi, xe dau trén dudng bang phang.
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5.3.4. Cong tac ap suat nhét

- Néu 4p luc nhét boi tron khong du s& anh huéng toi didu kién lam viée ctua dong co.
Cong tac ap suat nhét duoc gan trén duong nhét chinh bén héng dong co, thuong ¢6 16 ra

mot coc, khi du ap suat bom, mang doi ti€p diém mo, den tat.

1 .

Pén bao \;‘ Pén bao
§ Khoa dién Khéa dién
- T Ac

i quy

1 Acquy Céng tic ap = Cong tic ap
1 suat diu ey sudt ddu

(Tiép diém mé ) (Tiép diém dong)

Ap suat ddu thap

Ap suat ddu cao

Hinh 5-10. So’ @6 mach di¢n dén bdo dp suit nhot
- Khi 4p suét trong mach boi tron nhé hon 0,5 kg/cm? mang tré vé vi tri cii, dong tiép

diém, dén sang, bdo cho nguoi lai xe biét trong hé thong boi tron cd van dé.
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CAU HOI ON TAP

1. Trinh bay nhiém vy, cadc phuong phép boi tron.

2. Trinh bay dugc két ciu cic bd phan chinh trong hé thdng boi tron.
3. Trinh bay duoc nguyén 1y lam viéc ctia hé théng bbi tron.

PHAN TU HQC O NHA
Poc thém ndi dung Phdn logi ddu boi tron trong cac gido trinh:

1Chuong 5, tai liéu Gido trinh PONG CO POT TRONG 1, Nguyén Vin Trang,
Truong Pai Hoc Su Pham K§ Thuat TP H6 Chi Minh, nim 2009.
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CHUONG 6: HE THONG LAM MAT

Gidi thiéu:
Trong chuong nay gidi thiéu vé hé théng hé théng lam mat, nhan dang cac kiéu lam
mat trén dong co . Giup nguoi hoc nhan dang duoc chi tiét trong h¢ théng, nam dugc cong

dung, cAu tao, nguyén 1y lam viéc, bao dudng hé théng.
Muc tiéu
- Sinh vién trinh bay dugc nhi€ém vy, cac phan loai h¢ théng lam mat.
- Sinh vién trinh bay dugc két cau cac bd phan chinh trong hé thong 1am mat.
- Sinh vién trinh bay dugc nguyén 1y 1lam viéc cta hé thong 1am mat.

Noi dung chinh:

Hinh 6-1. So dé hé thong lam mét

1. Két nu6e 2. Binh gidn né 3. Nép két nude 4. Quat gio

5. Bom nudc 6. Van hing nhiét
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6.1. NHIEM VU CUA HE THONG LAM MAT
- Hé théng lam mat c6 nhiém vu tan nhiét khoi cac chi tiét nong, gilr cho nhiét do cac
chi tiét khong vuot qua gia tri cho phép va dam bao diéu kién lam viéc binh thudng cia dong
co.
- Néu nhiét do dong co qué néng thi diéu kién boi tron s& kém, cac chi tiét ma sat mau
mon, khe hé gitra piston va xy-lanh giam do gian né nhiét lam cho piston dé bo ket trong Xy-

lanh.

- Néu nhiét do 1am mat qua thip, 1am nhién liéu kho bay hoi va chiy khong hét tao
mudi than 1am bo ket vong giang (xéc-mang) giam cong suat va tiéu hao nhién licu.

- Hé théng lam mat giap dong co nhanh chong dat dén nhiét d6 binh thuong.

- Cung cap nhiét cho thiét bj sudi am khoang hanh khéch.

- Nhiét d6 6n dinh va toi vu ctia nude 1am méat ndim trong khoang 80 — 95°C.

6.2. PHAN LOAI HE THONG LAM MAT

6.2.1. Hé thong 1am mat bing nwéc

Tuy thudc vao tinh chat lvu dong clia nude trong hé théng lam mat, nguoi ta chia thanh
cac loai: bdc hoi, dbi luu ty nhién va tuin hoan cudng burc.

6.2.1.1. H¢ thong 1am mat Kiéu boc hoi

- Bo phan chita nudc gdm cac khoang chira nude 1am mat ciia than may, nap méy va
binh bdc hoi lap voi than may. Khi dong co lam viéce, tai nhimg khoang chira nuéc bao boc
quanh budng chay, nudc s& so6i. Nudc soi nén ty trong giam sé& ndi 1én mit thoang ctia binh
bbc hoi va mang theo nhiét ra ngoai khi quyén. Nudc sau khi mat nhiét, ty trong tang 1én
nén chim xudng tao thanh dong déi luwu tu nhién.

- Do lam mat bang bdc hoi, néu khong c6 ngudn nudc bd sung, tbe d6 tiéu hao nude
rat 16n. Vi vdy, hé théng nay khong thich hgp cho dong co 6t6, ma chi ding cho dong co ¢

nho dit nim ngang.
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Hinh 6-2. H¢ thong lam mdt kiéu boc hoi trén dpng co 1 xy-lanh
1. Than may 2. Piston 3. Thanh truyén 4. Hop truc khuyu

5. Thung nhién liéu 6. Binh boc hoi 7. Nap xy-lanh.

6.2.1.2. H¢ thong 1am mat ddi luu tw nhién

- Nuéc chuyén dong tuan hoan nhd do chénh léch khdi luong riéng ¢ nhiét do khac
nhau. Nudc 1am mat nhin nhiét cua xy-lanh trong than may, khéi luong riéng giam nén nuéc
ndi lén trén. Trong khoang cua nép may, nudc tiép tuc nhan nhiét cua cac chi tiét bao quanh
budng chay, nhiét do tiép tuc ting va khéi lugng riéng tiép tuc giam, nude tiép tuc ndi 1én
trén theo duong dan ra khoang phia trén cua két [am mat. Quat gié dugc dan dong tur truc

khuyu dong co hat khong khi qua két.

- Do d6, nudc trong két duogc lam mat, khoi luong riéng giam nén nude sé chim xudng
khoang dudi cua két va tir day di vao than may. Vi c¢6 su chénh 1¢ch nhiét d§ nudc vao va
nudc ra 16n, do d6 1am mat khong déng déu, nén phuong phap nay van khong dung cho dong

co 6 to6 ma dung cho dong co tinh tai.
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Hinh 6-3. H¢ thong lam mdt déi lwu tw nhién
1. Than may 2. Xy-lanh 3. Nép xy-lanh 4. Puong nudc ra két 5. Nap két nude
6. Két nudc 7. Khong khi lam mat 8. Quat gié 9. Puong nudc lam mat vao
dong co.

6.2.1.3. H¢ thong 1am mat kiéu tuin hoan cudng birc

Pé ting toc d6 luu dong cua nudc lam mat, nguoi ta dung hé thdng tuan hoan cudng
burc. Trong hé théng nay, téc do luu dong cua nudce chu yéu do bom quyét dinh.

o H¢ thong lam mdt cuwéng bikc tudn hodn kin mét vong

- Puoc dung pho bién trén dong co 6t6, may kéo va dong co tinh tai.

- Nuéc 1am mat c6 nhiét d6 thip duoc bom hit tir binh chta phia dudi cta két nudc,
dén két 1am mat nhét, sau d6 vao dong co. Dé lam mat déu cho cac xy-lanh, nudc dén dng
phan phbi 1am mat tirng xy-lanh. Sau d6 di 1én 1am mat nip may rdi ra khoi dong co v6i nhiét
dd cao dén van héng nhié¢t. Tai két nude, nude nong s€ duge lam mat khi di qua cac 6ng dan
gap khuc va c6 nhiéu canh tan nhiét xung quanh dng. Dé ting hiéu qua lam mat, quat gié huat
khong khi qua két dé 1am mat nude. Nudc da duoc 1am mat s& di xudng ngin chira dudi va

dugce bom hit va tiép tuc tudn hoan 1am mat cac chi tiét trong dong co.
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Hinh 6-4. H¢ thong lam mdt cwéng bikc tudn hodn mét vong kin
1. Than may 2. Nap xy-lanh 3. Pudng nuéc ra khoi dong co 4. Ong dan bot nudc
5. Van hang nhiét 6. Nap rot nude 7. Két 1am mat 8. Quat gié 9. Puly
10. Ong nudc nbi tit vé bom 11. Pudng nudc vao dong co 12.Bom nudc
13. Két lam mat dau 14. Ong phan phéi nudc.

6.2.2. Hé thong lam méat bang khong khi

Hé thdng 1am mat bang khong khi (bang gi6) c6 cau tao don gian. Quat gié duoc din
dong tir truc khuyu cung cip khong khi v6i luu lwong 16n 1am mat dong co. Dé rat ngin qua
trinh Chuyén bién tir trang thai ngudi khi khoi dong lanh dén trang théai nhiét do on dinh, quat
gi6 duogc trang bi ly hop dién tir hay ly hop thuy luc. Ban huéng gi6 c6 tac dung phan phbi
khong khi sao cho cac xy-lanh va timg xy-lanh duoc 1am mat déng déu nhat. Cac chi tiét can

lam mat nhu xy-lanh, nap xy-lanh...can phai cé cic gan tan nhiét dé ting dién tich 1am mat.
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| \g
7771 !
Cooling Water
fins jackets

Hinh 6-5. Hé thong lam mdt bang khong khi

Coolant .........ccoveeriiiiiiee Cooling fiNS......cciiiiiieieiee

6.3. CAC BQ PHAN CHINH CUA HE THONG LAM MAT BANG NUOC

6.3.1. Két nuwoc

Inlet from engine Inlet from engine

Filler
cap

Cooling fins Filler cap

Direction

Direction of coolant

of coolant flow

flow e
Transmission
oil cooler

Outlet to
Core tubes engine

Transmission
oil cooler

Hinh 6-6. Cdu tao két nuwéc

Cooling fiNS .....coovieeiieiie e Inlet from engine .........cccceevevveviieevine e,
filler cap....cccovvvvviii e, Core tubeS ..oovveeeieceee e,
Tranmission oil cooler..................... Outlet to engine .........cceeveveenieieenienen,

Direction 0f COOLant flOW. . .....i i e e e e e aaens
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- Két nudc chia lam 3 phan:

o) Phan 1: binh chua trén,
o) Phan 2: cac 6ng tan nhiét co gén cac canh tan nhiét,
o Phan 3: binh chira duéi.

- Binh chtra trén nhan nudc c6 nhiét do cao tir nap may qua van hang nhiét. Nudc tur
binh chtra trén s€ qua cac ong mong c6 canh tan nhiét, tdn nhiét ra moi truong nhanh nho
quat gi6. Qua khdi cac 6ng nay, nudc da dugc lam mat xudng binh chira dudi. Tur binh chira

dudi nude s€ dugc bom nudce hat di lam mat dong co.

6.3.2. Bom nwéc: Thuong dung 1a bom ly tim, dwgc din dong tir truc khuyu.

Hinh 6-7. Bom nudc
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6.3.3. Quat gi6

- Quat dong co c6 2 loai: quat co hoc va quat dién.

- B¢ gidm cong suat truyén dong quat va tiéng on, st dung quat canh mém.

- Pé dong co nhanh chong dat dén nhiét d6 lam viéc on dinh, st dung quat co tde do

thay doi.

Water pump
fan spacer

Fluid coupling

: ’ ®
"Water pump

1;, 2]
pulley

Thermostatic
spring

Water pump
assembly

Plastic fan

Friction chamber

Clutch plate

Water pump pulley.........cccoooeeennnee.
Engine cooling fan..........ccccccceevvneee.
Crank pulley........ccccooiiiiiiiicin
Fluid coupling.......ccoceevveiineiincie,
Thermostatic spring ........ccccceveeeveenee.

Water pump assembly.....................

SIHlicONE Oil oo,
Friction chamber.......ccccooeevevviiiviiinnn,

Gido trinh: Pong co dot trong
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- Quat gid loai di¢n: quat chi hoat dong khi nudc nong

Coolant Gauge Coolant
still cold reads cold Gauge reads
Temperature norma_l
T Isending unit = operating
emperature Low current resistance wm)  Electric temperature
sending unit flow ow
istance fan on
[?Slhs Airflow Current flow
° through msp through gauge
radiator increases
Thermo fan No current to N Current flow to
switch fan motor fan motor
open thi "
Battery | Thermo
switch closed -

Temperature sending unit resistance high

Thermo fan switch Open..........ccooiiiiiii i e

Gauge reads cold...........ccevveenen. Low current flow

NO CUrrent t0 fan MOTOT. ... ... e

6.3.4. Van hang nhiét

- Van hang nhiét 12 1 bo phan dung dé ham nong dong co nhanh chéng va diéu khién
nhiét do cuia nudc lam mat. N6 dugc dat trong khoang gitra dong co va két nude. Khi nhiét

dd nude lam mat tréd nén cao, van dén két nudec mo ra dé lam ngudi dong co.

- C6 2 loai van héng nhiét: Loai ¢6 van di tit, va loai khong c6 van di tat.

Hinh 6-10. Cédu tgo van héing nhiét

A : Co van di tat; B : Khong c6 van di tat;
1. Van; 2. Xy-lanh; 3. Van di tit; 4. Sap nhiét; 5. Van xa khi.
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6.3.5. Nap két nwéc

Vacuum
vent valve

Pressure relief valve spring
Upper sealing gasket
Lower sealing gasket

Upper sealing
surface

Lower sealing
surface

Overflow tube

Cam locking

surface Safety stop

Hinh 6-11. Ndip két nwéc

Pressure relief valve spring ................

Upper sealing gasket..............ccccv..
Vacuum ventvalve.........cccoceeeenneee
Cam locking surface.........ccccevennee.
Overflow tube........cccooovvviiiininn,

Lower sealing gasket...........ccccoevvevineinnns
Lower sealing surface...........cccocoevvieennnnns
Upper sealing surface...........c.ccccceevveinnnne
Safety StOP.....cvevveeii e
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6.3.6. Binh giédn né

Phén 16n cac hé théng lam mat déu co binh giin né bang chit déo. Binh nay chira mot
phan chat lam nguoi va duge nbi véi miéng rét ctia két nudce bang dng chuyén tiép. Khi dong
co nong, chat 1am ngudi gidn nd chay qua dng chuyén tiép rdi vao binh gidn nd. Khi dong
co ngung hoat dong va nguoi dan, chit 1am nguoi co lai, tao ra ap thép cuc bd trong hé théng

lam méat.Ap thap huat chat 1am ngudi vé két nudc qua dng chuyén tiép.

Coolant
fills
radiator

\X
Coolant heats
and expands

Coolant pulled
out of reservoir

Flow back

Coolant temperature
and volume drops

into reservoir

A. B.
Hinh 6-12. Binh gidn no
A. Hotengine B. Cold engine

Coolant heats and exXpands...........cooeviiiiiiiiiiii it e
FIOW DaCK INt0 reServOoir. ... .vieti e e e
Coolant fills radiator. .........ooeiiii e e
Coolant pulled out Of T€SETVOIT. .. .c.viiiii it e
Coolant temperature and volume drop.............

6.3.7. Chat chong déng va chat lam ngugi

- Chét chong dong théng dung nhét 13 ethylene glycol. Hon hop gom 50% nudc va 50%

ethylene glycol 1a chat lam ngudi ¢ thé sir dung quanh nim trén da s6 dong co.
- Chat 1am ngudi gdm 50% nudc va 50% chat chdng dong c6 3 cong dung co ban:
+ Ha thép nhiét d§ dong dac cua chat 1am mat dong co dén — 37°C.
+ Tang diém soi ctia chat lam mat dén 108°C, giam ton that do boc hoi.
+ Chéng léng can va an mon cac kim loai trong hé théng lam ngudi, chéng tao bot.

» Luu y: nong dp LLC (nwéc lam mdt c6 tuoi the cao) téi wu dwoc thiét lip twong
ikng véi nhiét dp moi trwong cu thé ¢ ting quoc gia. Ngoai ra, LLC phdi dwoc thay thé

dinh kp.
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CAU HOI ON TAP
1. Trinh bay nhiém vy, cac phan loai hé thong 1am mat.

2. Trinh bay két cdu cac bd phan chinh trong hé théng 1am mat.

3. Trinh bay nguyén 1y 1am viéc ctia hé théng lam mat.

PHAN TU HQC O NHA
Poc thém ndi dung Chdt chéng dong va chit lam ngudi trong cac giéo trinh:

1. Chuong 6, tai liéu Gigo trinh BPONG CO DOT TRONG 1, Nguyén Vin
Trang, Truong Pai Hoc Su Pham Ky Thuat TP Hb Chi Minh, ndm 2009.
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CHUONG 7: HE THONG NHIEN LIEU

PONG CO XANG DUNG CHE HOA KHIi
Giéi thiéu:
Trong chuong ndy gidi thiéu vé hé théng cung cip nhién liéu str dung bo ché hoa khi.
Gitip nguoi hoc ndm duoc cong dung, cau tao, nguyén 1y 1am viéc, bao dudng hé thong.
Muc tiéu:

- Sinh vién trinh bay dugc nguyén 1y 1am viéc cta hé théng duoc cac kién thirc vé cong

dung, cAu tao, hoat dong cua hé théng nhién li¢u dung ché hoa khi.
- Sinh vién mé ta dugc nguyén tic phan tan nhién liéu.

- Sinh vién trinh bay dugc nguyén Iy 1am viéc ctia hé thong duoc nguyén 1y van hanh

ctia hé thong cung cip nhién liéu dong co dung ché hoa khi.
Noi dung chinh:
PHAN A HE THONG CUNG CAP NHIEN LIEU PONG CO
XANG
7.1. Cong dung:

Hé thong cung cip nhién liéu (HTCCNL) c6 nhiém vu tao 1 hdn hop giita xing va
khong khi c6 thanh phéan thich hop, tiy theo ché d6 1am viéc, dé dua vao xy-lanh rdi dot

chdy, dan nd va sinh cong.
7.2. CAu tao
Hé thong nay gdm co:
- B6 phan cung cdp xing: thung xing, loc xing, bom xing, dng dan xing.
- B6 phan loc gio.

- B6 phén ché hoa khi (BCHK).
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Fuel filter

e Fuel tank

Carburetor

N\
K Fuel line
‘\\ Fuel emission line

\
/ Fuel return line
Fuel pump

Hinh 7-1. So dé cdu tao hé thong cung cdp nhién ligu

Fuel filter.....coooovvevecee e, FUuel tank ........oeveeeeeee e
Carburetor ........cccocvevveevie e Fuel puMp...coeeeeeccee e,
FUel liNe oo Fuel return line ....oeeeeeeeeeieeeeeeeee

Fuel emission liNe ......oooovvvevvvviiiiiiiin,
7.3. Hoat dong:

Khi dong co hoat dong, bom xdng hut xing tir thing ong chtra qua dng dan xdng, loc
xing, dua dén BCHK. Pong thoi luc nay khong khi dugc hut vao qua loc gié ngang qua
BCHK hut xing tir BCHK hoa tron véi khong khi thanh hoa khi, qua éng hit dua vao 1ong
xulanh. Mudn dong co chay nhanh, ta m¢ 16n buém ga cho hoa khi vao nhiéu, muén chay

cham mo budm ga nhé hoa khi vao it, mudn dimg dong co ta tit cong tic may.
7.4. B6 phan cung cip xing
7.4.1. Thung xang:

Dung dé chira xing, khoang 40-70 lit. Trong thung c6 nhiéu tim ngin giit cho xing
khong bi dao dong nhiéu, phia trén c6 miéng dé d6 xang va nip thung xing co 16 thong hoi.

O miéng d6 thuong co 1uédi loc xing, day thung ¢ 6c xa xing va cin ban 1an trong xing.
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Air breather hose Fuel Main
From return fuel line
line

| carburetor
or fuel pump

To charcoa
canister

>
To
3 carburetor
Fuel inlet lFuel inlet
hose : i S |V tube
HC gas }‘) Sub-tank
Gasoline 2 I —%rain plug
(liquid) ‘
Separators Strainer
Fuel gauge
sender unit
FUEL TANK OHP 2
Hinh 7-2. Céu tao thiing xing

Air breather hose ........cccccvveeeiiiinns To charcoal canister...............coeuueee.
From carburetor or fuel pump............ooiiii
Fuel return liNe ....eeeeeeeeiiviiiiiiiiene, Main fuel lin..........ccooevvvvvviiieeeeeen
Fuel inlet hoSe ......ccovvvveivciiieiii, Carburetor......cccceevvecvveeee e,
Fuel inlet tube.......ccooveevvevieeeiii. SUb-tanK......cooeeeeieeee e,
HC 08S..iiiiieiiieeeeee e Drain plug......cccooevveieiiiiee
Gasoline .....ccccvevvevienieieece e SepPAarators .......ccccvevieeiieeiiee e
Fuel gauge sender unit..........c..ccoe..... Strainer.........coooiiiiii
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7.4.2. Loc xing:

Loc xang c6 nhiém vu loc nudc va tap chét 1an trong xang trudc khi dua té1 BCHK.
Bo phan ndy gém c6 binh 16ng can va cac ludi loc. Mot HTCCNL thuong c6 4 loc xang.
Mot ¢ thung chira, mét ¢ binh 16ng can truéc bom tiép van, mdt & trong binh tiép van, va
mot & ché hoa khi. Binh 16ng cin thuong lam bang thuy tinh dé dé trong thy xang. Binh
long can dugc dat gitra thung xdng va bom xang, doi khi n6 dat ngay tai bom xang. Khi
thdy nudc hay cin ban & binh, ta thao 1y binh 16ng cin ra rira. D6i véi loc xang bang gidy,
khong stc rira ma thay méi sau 20.000 Km. Ddi véi loc sit (sir dung & dong co phun xing)

thi thay md&i sau 40.000 Km.

From fuel tank

10000

U , ||‘|
To fuel 7
pL?m;e = 'l"]
N Element
Hinh 7-3. Cdu tao lpc xing
TO TUET PUMP <o

From fuel tank. ... ....ooiimnieiee e e e

Blement. . ..o
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7.4.3. Bom xang: c0 c6ng dung hit xang tir thung chira dua t6i BCHK. CO 2 loai bom
xang:

+ Bom mang diéu khién bang co khi

+ Bom dién

7.4.4. Bom xing mang diéu khién bang co khi: Bom thuong duoc gin vao bén hdng
dong co va dugc diéu khién bang béanh sai tam & ¢t cam. Ngoai ra bom con c6 thém
can bom tay dé bom xang khi dong co chua hoat dong.

Return pipe Diaphragm

Outlet chamber

check

valve
/

Orifice

Inlet
check valve

To fuel

tank
= o, From
, fuel filter
To <= ¢ .
carburetor Gl St s =

Diaphragm

Oil Seal || r '
r = Rocker

Hinh 7-4. Céu tao bom xing co khi

Return pipe.......ccccovvevveeiieniieeiiens OFIfiCe v
To fuel tank.......cccooevviiiiie, To carburetor.........ccooovevvevvevieieeen,
Diaphragm chamber............cccccoe.... Oil seal ...,
Rocker arm .......cccccovviniiniieieee, From fuel filter........cccocovviviiinin
Inlet check valve..........cccooviinenne Outlet check valve...........ccccovvviinrnne.
e Hoat dong

Khi dong co hoat dong, banh sai tam doi can diéu khién dua cdt bom va mang bom
vé phia dudi tao ra phia trén 1 ap thip hut xang tir thing chira vao bom ngang qua van hat
(lac nay van thoat dong). Khi banh sai tim khong doi can diéu khién nira 10 xo 16n day
mang bom 1én phia trén, ép xang chui qua van thoat (lac ndy van hit dong) dua xing dén

BCHK khi nao pointu & binh gitt myc md.
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Khi binh giit muc day, pointu dong lai, xing chtra diy & phia trén mang bom, do d6
mang bom va ¢t bom khong thé di 1én dugc, bom khong hoat dong nita. Khi dong co dimg,

mudn cho xing téi BCHK ta sir dung can bom tay
7.4.4.1. Bom xiing chay bing di¢n:

Bom dién dugc van hanh bang nguon dién acquy, uu diém cua loai nay 1a cho luu

lugng t61 da ¢ bat ctr toc d§ nao cua dong co va bom cé thé dat bat ky cho nao.

ﬁ_/_ Bién accu tdi

o—eSV
Srry=ny T
e {EED
B e SRR
-—a:-'p = lL
Sl
|
‘Hi

Van bt

A ) ; Van thodt
— —

Hinh 7-5. Cdu tao bom xing dién

e Hoat dong

Khi bom khéng hoat dong, 10 xo R ddy mang bom vé phia dudi lam cong tic V dong
khi muén bom hoat d6ng ta mo cong tic may, dién chay qua tiép diém O qua cudn diy B vé
mat bién cudn dy thanh nam cham dién. Nam cham dién s& hat miéng sat S va mang M 1én
tao ra & phia dudi 1 4p thap xing duoc hut tir thung chtra qua van hut vao bom. Khi miéng
sat S bi hat, tiép diém O di 1én, cong tic V mo ra, dong dién bi cat dat, cudn day mat tur
truong (khong con 13 nam cham dién nira), miéng sit S bi 16 xo R day xudng, mang bom

xudng theo, ép xing md van thoat diy xang dén BCHK.

Khi xing da ddy BCHK, pointu dong lai, xing day phia dudi mang, ép 10 xo R, cong

tac V mo dong dién bi ngat, bom khong hoat dong mic du céng tic may van mo.
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7.5. B6 phan cung cap gid

Trong khong khi c6 nhiéu bui, bui d6 néu hit vao xy-lanh s& hoa véi dau nhét tao thanh
1 thtr cat xody 1am cho xy-lanh, xét mang mau mon. Vi viy ngudi ta gan 1 loc gid trude
BCHK d can nhiing hat byi ay. C6 3 loai loc gio:

+ Loc gio loai kho;

+ Loc gi6 loai tham dau (udt);

+ Loc gi6 loai c6 chira dau.

7.5.1. Loc gi6 loai kho: véi loai nay, 16i loc thuong 1am bang gidy hoic ludi sit c6 boc

vai min.

Khi déng co hoat dong khoang 6.000 Km phai dung gi6 nén thdi tir trong ra ngoai dé

lam sach bui va thay méi khi dugc chay khoang 48.000 Km

7.5.2. Loc gi6 tham dau: bau loc gi6 thudng lam bang cudc st ¢d thim dau nhét. Khi
dong co chay duoc 10.000 Km phai lay 16i loc rira trong dau cin cho sach bui. Trudc

khi 1ap vao phai nhing vao nhét sach, dé cho réo.

Gié chih loe

Boc aific sdt

Gié ¢l loc

53
Boc cuic sit Ddunhdt

3i6 dd loc sach bui

Gid da loc sach bui

Bau loc gi6 tham Bau loc gio chira

Hinh 7-6. Cdc logi loc gio
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7.5.3. Loc gi6 chira dau: bau loc 1am bang cudc sat co thé lay ra dé dang, phia dudi 1a
chd chtra dau, sau cling 1a phong tréng dung dé 1am ém diu tiéng gi6 ha. Khong khi
hit vao tiép xdc véi dau dé lai noi day nhitng bui Ion, tiép tuc chui qua loc dé loc
nhitng bui nho. Véi loai nay, khi dong co chay khoang 10.000 Km, phai thay ddi

loc va dau.
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PHANB BOQ CHE HOA KHi

7.6. CONG DUNG

Bo ché hoa khi chuyén xing tir thé 16ng sang thé hoi (d& chay) dé cho phép dong co
chay it hao xdng nhit ma sinh ra cong suat 16n nhat. N6 cung cip nhién liéu cho tit ca cac
xy-lanh ctia dong co qua hé thong nap va nd c6 anh hudng nhat téi dic tinh cua dong co. Vi
vay, Bo ché hoa khi dugc thiét ké theo cac dic tinh riéng ma dong co yéu cau (cﬁn chay
nhanh hay can tai 16n...).

7.7. CAC LOAI HONG KHUECH TAN

C6 3 loai hong khuéch tan:

e Hong khuéch tan c¢d dinh: loai nay dudng kinh hong khuéch tan cb dinh va duge s
dung nhiéu nhat.

e Hong khuéch tan thay doi: loai nay duong kinh hong khuéch tén thay doi theo toc do
gi6 di ngang qua.

e Hong khuéch tan canh buém gio.

Budm gio

Hong khuéch tan

? Hong khuéch
tan

KIEU HONG C8 DINH KIEU HONG THAY DO KIEU BUSM Glo

Hinh 7-7. Cdc logi hong khuéch tin
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7.8. HUONG HUT

Hién nay st dung phd bién nhat 13 Bo ché hoa khi hut xudng. Cac Bo ché hoa khi hut

ngang thudng duogc st dung trén nhitng déng co co cong suét 16n.

KIEU HUT NGANG

KIEU HUT XUBNG
Hinh 7-8. Cdc kiéu hiit ¢ Bé ché hoa khi
7.8.1. SO HONG
Céac B ché hoa khi 1 hong sir dung chu yéu cho cac dong co c6 cong suat nho, trong

khi B6 ché hoa khi 2 hong sir dung cho cac dong co c6 cong suat 16n.

|

KIEU HONG (HONG DON) KIEU 2 HONG (HONG KEP)

Hinh 7-9. Cdc kiéu hong B¢ ché hoa khi
Trong Bo ché hoa khi 2 hong, hong so cép 1a hong cé canh budm gié dung dé khoi
dong va chay ¢ toc d6 thap. Hong con lai 1a hong thir cap (khong c6 canh budm gio) s& hoat

dong khi tbc do xe khoang 60km/h trd 1én.
7.8.2. TI LE KHI -NHIEN LIEU

Hdn hop giita khéng khi va hoi xing goi 1a hoa khi , thuc nghiém ching minh rang

mudn d6t chay hoan toan hoa khi trong binh kin phai can 1 ti 18 1a 1 gram xang véi 15 gram
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khong khi. Tuy nhién, vi yéu cu ctia dong co liic chay nhanh, luc chay cham trong luc giita

xing va khong khi co ti trong khac nhau nén thyc té ti 16 nay thay doi tir 1/8 — 1/18.

+@2

- Fuel
Air Y Combustion

Hinh 7-10. Ti I¢ khi — nhién li¢u

Ti 1€:
e8/1 : dung dé khoi dong dong co luc lanh.
e11/1 : chay cAm chimng.

e12-13/1  :chay toc d6 cham.
e15-18/1  :chay tai trung binh.
e8/1 : ché d9 tang téc.
e12-13/1  :ché do day tai.
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7.9. BO CHE HOA KHi PON GIAN

7.9.1. Nguyeén tic phan tan nhién li¢u

Air speed
increases
— —_—
— >
—_— —
—_— — —_—
Venturi Vacuum or suction
enturt is formed in venturi
restriction

Hinh 7-11. Nguyén tic phdn tin nhién ligu
Air speed INCreases.........ccccvevvveennen. Venturi restriction.........cccocveviveennnnnn

Vacuum or suction is formed in VeNtUIT. ... .. .. cocovriiiriierieneesee e
Khi gi6 di ngang qua chd thit eo, téc d6 gi6 tang Ién, tao ra 1 stc hit.
7.9.2. Céu tao
B6 ché hoa khi don gian gom 3 phan chinh:
¢ Binh gilr muyc.
e Hong khuéch tan.

e Canh budém ga.

Air enters
/ ) Carburetor body
’ 4 / .
’ ’ Main

) 4 g discharge

Air horn 5 4 tube

or barrel s g
i 2\ :/' ""III’I"

¢

(’4 DR e’

oo i i
Air-fuel / é N J Fuel
mixture ¢ RS g bowl

4 5 ’
a ’/l IIII’I’II’)‘
/ 5
¢ /
¢ ¢/
] ’
¢ 4
¢/ /¢
) 4
% %

Q V1V
U ) ‘7‘\ Throttle

valve

Hinh 7-12. Bé ché hoa khi don gidn

Gido trinh: Pong co dot trong 93



Chwong 7: Hé théng nhién liéu déng co xang dung ché hoa khi

Al enters......cocoveeiieecee e Carburetor body.........cccccovvviiiieinnnne,
Air horn or barrel ..........ccccooveinenne Main discharge tube ...........cccccve.e.
FUBL ..o VENTUIM.coviiieiie e
Air-fuel mixture .......cccooiviiiiinnns Flange ...,
Throttle valve.........cccooviiiin, Fuel bowl........ccooiiiii

7.9.2.1. Binh giir muc
Dung dé giit xang ludn & 1 muc nhét dinh, xing duoc hut vot ra khoi 16 tia chinh nho
luc hut chan khéng tao ra boi dong khi di qua hong khuéch tan.

e Dicu khién muc phao: khi xang tir bom xang di qua van kim (pointu) vao binh gitr
muc, phao noi 1€n dong van kim va dung vi¢c cap xang.

Needle valve Fuel
< Needle valve
(open) U m;iw - (closed) @frfr;n fuel
i g‘ [-_— pump | Sl

\ \
\ e

- Float

-— Float

NEEDLE VALVE OPEN NEEDLE VALVE CLOSED
Hinh 7-13. Hoat dong ciia van kim

Needle valve........cccoovviiiiinnnnns Fuel from fuel pump ......cccocovvveennen.
Float.......cooooveeiece e, Needle valve open.........ccccocevevveennnn.

Khi xang trong binh gitt myc dugc tiéu thy, mirc xdng giam va van kim mo, xang chay
vao binh gilr myc, bang cach nay binh gitt myuc luén ¢é 1 mirc xang c6 dinh.
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o Chii y: Néu binh giit miec ¢6 1 cira kinh quan sdt thi kiém tra mitc xdng bang cdch

nhin xem mitc xang co dung khong.

Correct level

Correctlevel .......ccccoeveviviveecinne, LD e

e VVan kim (pointu)

Strainer
Fuel
Needle valve from
seat <—] fuel
\ g — pump
‘)
I $
Needle
valve
Spring
Plunger

| Lip of float

Hinh 7-15. Van kim
Needle valve seat............ccceevveenennn SHrAINET ..o
Fuel from fuel pump.......cccooveenennne SPING e
Neddle valve ........cccoovviviiiicci, PIUNGET .o
Float ... Lipof Float..........ccoooviiiieieeee,

Do mirc xing trong binh gitr muc thay doi, phao ning 1én, ha xudng, chuyén dong nay
truyén t6i van kim qua can day. Lo xo chong lai viéc van kim ty dong mé va dong béi chuyén

dong 1én va xudng cua phao khi xe di chuyén, bang cach d6 gitt murc xang khong doi.
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e Ong thong hoi
c == ]
Air vent tube Air cleaner
Cas
Main nozzle \%‘:Z:
Venturi ( ) A
2N L
— Float
w il <‘” Float
chamber
Throttle
valve /
Hinh 7-16. Ong théng hoi
Main NOZZIE ....oeeeeeeeeeceee e, VONEUM cevvee et
Throttle valve.........cooveeeeeiiiiiieieeee AIrventtube ...ooovvveeeeeeeeeeeee,
Aircleaner ..o, Float chamber........ccoovvvveeeiiiiiieeei,

Luong xing dugc cung cip qua 10 tia chinh duoc xac dinh bdi sy chénh 1éch gitra 4p
suit chan khong & hong khuéch tan A va ap suat khong khi trong binh git muc B. Vi vy,
6ng thong hoi C ¢6 cong dung giir can bang ap suit giira B va C.

Chii y: néu 16 théng hoi bi nghet sé gay ra hién tiwong dw xdng.

7.9.2.2. Hong khuéch tan

La noi bi that eo (c6 duong kinh nhé nhat), myc dich 1a 1am ting tbc do gié dé ap thap
(chan khong) cang 16n, xang cang dé vot ra, tan nhuyén va bbc hoi.

7.9.2.3. Nguyén ly lam viéc

Khi dong co hoat dong, piston di tir DPCT xuéng PCD tao ra 1 ap thap, xapap hat mg,
hat khong khi tir ngoai qua loc gi6 di vao xy-lanh. Khi ngang qua hong khuéch tan, toc do
gi6 tang lén, suc hut 1on hat xang vot ra khoi 15 tia chinh, tai day xang bi xé nho, hoa tron
véi khong khi tao thanh hoa khi di vao xy-lanh. Tuy thudc vao vi tri canh buém ga ma lugng

hoa khi hut vao xy-lanh nhiéu hay it ma dong co chay nhanh hay cham.
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7.9.2.4. Khuyét diém ciia bd ché hoa khi don giin
Nhuoc diém cua Bo ché hoa khi don gian 1a:

e Thiéu xiing khi chay cham: khi dong co chay cham, sirc hut ciia dong co yéu, 1am

xang khoé vot ra dan dén thiéu xang.

¢ Du xing Kkhi chay nhanh: khi dong co chay nhanh, strc hat cia dong co manh, xang
vot ra d& dang va do quan tinh, din dén du xang. Ngoai ra, ta thiy thé tich khong khi hut vao
lac troi lanh ning hon lac troi nong, trong khi luong xing vot ra khoi 10 tia 1a khong thay
d6i, nhur vay c6 nghia 1a luc troi lanh hoa khi ¢ xu hudng thiéu xing.

7.10. BQ CHE HOA KHI TU PONG

7.10.1. Mach xang khéi dong

Luc khai dong dong co, tée d6 dong co thip, do d6 stc hit ciia dong co yéu, mit khac
lic nay nhiét d6 dong co con thap, vi thé can phai c6 hoa khi giau xang dé dong co dé khoi
dong, mudn viy ta phai dong bét canh budm gid lai. C6 nhiéu cach diéu khién canh budém

-7

gio.

7.10.1.1. Loai diéu khién canh bwém gié bing nut diéu khién

Phia trén hong khuéch tin ngudi ta 1ap 1 canh buém gid va nd duge diéu khién dong
mé boi nut diéu khién dit trong cabin, trén canh buém gié c¢6 lap 1 van tu dong, van nay

dong lai boi 10 xo.

—re.

AN
Z
5 7

N
{
N

e —
AR

NRRARRRARY

N
»),

N
-

1. Buom khong khi; 2. Van ty ddng voi 10 xo.

Hinh 7-17. Khéi dong bang cdnh buwom gié logi nit diéu khién
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e Hoat dong

Khi khoti dong dong co, ta kéo canh budm gioé dong lai, dudi canh budém gid strc hut
rat 16n, hut xang tir mach xang chinh va mach cAm chimng cung cap hoa khi du xing dé dong
co dé khoi dong.

Néu ta dong canh buém gi6 lau, luong khong khi sé& thiéu (thiéu gid) dong co s& dé chét
may. Khi dong co n6 roi, sirc hut dudi canh budm gi6 rat manh, sé mé van tu dong cung cip
thém khong khi dé hoa khi b6t giau xang, dong co khong bi ngdp xing va tat may. Khi dong
co di nd rdi, ta md canh budém gid dé dong co hoat dong binh thuong.

7.10.1.2. Loai diéu khién canh buwém gi6 bang 16 xo nhiét

7.10.1.2.1  Loai diéu khién bang khi xa

Vacuum piston
will crack
choke open

Thermostati
spring

Warm
air heats

/ Choke

Choke -
lever

[*—— Vacuum

High — passage

vacuum
Jbelow
choke

<
Extremely —
rich mixture Exhafuls(tj :
enters cold manito

engine

Hinh 7-18. Khéi déng banh cdanh buwém gié,logi diéu khién cinh buwdm gié bang

khi xa
Choke plate.........cccooeeviveiiieecee Choke shaft..........ccccovveeiiiie e,
Vacuum piston will crack Choke OPeN.. .......ccoiiveiiie i
Thermostatic spring........cccoceveevveennen. Warm air heats spring........cccocvevvvvenne
Choke lever.......cccviiiiiieee, High vacuum below choke....................
VacuUmM PaSSAJE ...evveeervvereeeiriirerenanns Heat StoVe ......coevvviiiiiecce e,
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Extremely rich mixture enters cold enging .........cccocovviiiiiiie e

Exhaust manifold.........ccccccoeveviveiiinin,
o Ciu tao

Co cau nay gdm 1 10 xo nhiét va 1 piston chan khong, hai chi tiét nay duoc lién két véi
canh budm gio. Lo xo nhiét 13 1 16 xo 14 quén tron 1am bang 2 bang kim loai c6 hé sé dén no
khac nhau va thudng xuyén chiu nhiét ctia khi x4 trong dng gop xa. Piston chan khong duoc
diéu khién do sirc hat trong 6ng gop hut. Do c6 hé s6 din né khac nhau nén khi nhiét do thay
d6i, 10 xo0 s& cudn lai hay bung ra dé diéu khién canh budm gio.

e Hoat dong

Khi dong co ngudi, 10 xo cudn lai kéo canh buém gid dong kin hong khuéch tan. Trong
khi dang khéi dong, tuy thudc vao vi tri cua canh budm ga, piston chan khong sé hé mo canh
budm gié bao dam ding ti 1€ hoa khi cho dong co khoi dong. Khi dong co da nd, nhiét do
khi xa lam cho 16 xo nhi¢t dan bung ra, kéo canh buém gié mo. Luc dong co da dat dén nhiét
dd van hanh, canh buém giéo mé hoan toan.

7.10.1.2.2 Loai diéu khién bang dién

Choke valve

p Cold Electric heat coil

| @@Q

(w/IC regulator)

PTC
thermistor

Terminal L
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Choke valve

Electric heat coail

Bimetal element

Alternator
(w/IC regulator)

/ . PTC

thermistor

Terminal L
%U

Choke valve .......ccooeeeeeeeeeceee . COold e
Electric heat coil ........ooovvvvveeeeeeeeiiinn, Bimetal element.......cccoovvvevvieeeinnnn.
Alternator......ooooveeeeeeeeee e, Terminal c....ooveeeeeeeeeeeee e,

PTC thermistor ......coooevevveeeeieiieeeeeennnn,

Loai ndy vé nguyén ly hoat dong giéng nhu loai trén, néu nhu loai trén dung khi xa dé
dun néng 10 xo thi loai ndy dung dién dé dun néng day may so, ddy may so toa nhiét dun

nong 10 xo.
7.10.2. Mach xing cam chirng

Téc do cam chimg 1a tdc d6 thip nhat cua dong co khoang 700-850 v/p, ¢ téc dd nay
tai xé khong dap ban dap ga. Luc nay stc hut khéng da hit xing vot ra tir mach xang chinh.

Xing duoc hut vao xy-lanh béi mach xing cim ching.

Nhu hinh v€ ta thay binh gitr myc ¢6 mach xang thong véi mach xdng cam chung. Phia
trén mach xing c6 16 gi6 cam chung, & 16 phia dudi canh budm ga c6 gan vit hiéu chinh dé
di€u chinh xang ra nhi€u hay it. Ngoai ra, & truc canh budém ga con c6 gan thém 1 6c choi

canh budm ga, bc ndy dung chinh ga tbi thiéu.
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Primary air bleeder No. 2

il

Vﬁr;i
E:;’,:V\

Solenoid valve

Primary air bleeder No. 1

—

jet /Float

Economizer
jet

Float chamber
/

Primary main jet

throte
valve
Idle mixture adjusting screw
Idle port
Hinh 7-20. Cdc ché dé ciia mach xing cam chirng

Primary air bleeder NO.2..... ..ottt e
Solenoid valve...........ccccevieneee. SIOW Jel..oiiiiiii e,
Float chamber........c.cccccoviiiiiin, SIOW POIt ..o,

Primary air bleeder NO.1.... ..o
Hoat dong
Khi dong co chay ciAm ching, canh buém ga gan nhu dong kin, strc hiat & hong khuéch
tan gan nhu khong c6, nhung lac nay sirc hut tai 16 dudi canh buém ga 1a rat manh, vi tiét
dién 16 mach xdng cAm chirng nhoé nén xing qua mach xing cam chimg hoa tron véi gid & 16

gi6 cam chirng dé tao thanh hoa khi vot ra ¢ 16 dudi canh buém ga di vao xy-lanh.

[PRIMARY AIR BLEEDER Noﬂ

|
, — b - L
[FLOAT CHAMBER|={PRIMARY MAIN JET |-={SLOW JET | ECONOMIZER JETlT‘

——— —
L={SOLENOID VALVE o >IDLE PORT}=COMBUSTION CHAMBER|
[PRIMARY AIR BLEEDER NO.2 | Gasolinve%
: Air =

Hinh 7-21. Pwong di ciia mach xing cam chirng

Float chamber..........cccooiiiiiiinnn Primary main jet.......c.cccoooevieinennnne
SIOW JEL..oiiiiiiiie e Primary air bleeder No.1..................
Economizer jet.......ccccvviieiiieiiinnnn Solenoid valve.........ccccoevviiiiniinns
Inlet port......ccooveeieee e Combustion chamber ...........ccccc.......
Primary air bleeder No.2.................... Gasoling .......cocevveeiiieii e

Gido trinh: Pong co dot trong 101



Chwong 7: Hé théng nhién liéu déng co xang dung ché hoa khi

Khi ting téc (canh budém ga hé mé) d6 chan khong dudi canh buém ga giam, lac nay
hoa khi vot ra thém & ca 2 16 phia trén lam cho hoa khi cung cip cho dong co ting 1én, tranh
cho dong co khong bi khung khi thay d6i ché do tir cam ching sang c6 tai. Hai 16 phia trén

canh budm ga goi 13 15 chuyén tiép.

From slow jet
] O

Primary
throttle
valve

Idle mixture
adjusting
screw

: i Idle port
Slow port

|

Hinh 7-22. Giai doan chuyén tiép tiv cam chirng sang tii nhé

From slow jet ......ccooviiiiiiieiiee Primary throttle valve.........................
SIOW POIt....coviiiiiiieieeeeeee [dle POrt......covviiiiieie,
Idel mixture adjusting SCIEW .........cc.  coriieriieii e

2 \
Idle mixture
@ adjusting screw '?
SOLENOID VALVE SOLENOID VALVE
CLOSED OPEN

Hinh 7-23. Vit chinh téc d¢ khéng tdi va van tir

[dle MixXture adjuStiNg SCIEW .......c.cciveeiieeiie e st e see et
S01en0id ValVe CIOSEA...........oeiiieee e

S0IeN0Id VaIVE OPEN ......eeiiiece e e
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7.10.3. Mach xiing ting toc (bdc may)

Mach nay c6 nhiém vu cung cip xing cho dong co luc ting ga dot ngdt, vi du nhu can
qua mit 1 chiéc xe khac. Néu khong co6 mach xing nay dong co khi ting ga dot ngot s& bi
khung. C6 2 loai bom tdng te:

+ Bom piston di¢u khién bang can.
+ Bom man diéu khién bang strc htit hoac can.

7.10.3.1. Bom piston diéu khién bang cin

Pump jet

- | Pump
y: —1 plunger
Discharge / :
weight
/ ' Inlet
Outlet / steel ball
steel ball |J J

Hinh 7-24. Bom ting toc c6 piston logi diéu khién bang can

PUMP Jel. o, Pump plunger ..o,
Discharge weight............cccceevveennne, Otlet steel ball ...........cccoveviveiiiiieene,
Inlet steel ball ..o

Bom nay gom c6 1 xy-lanh nho, 1 piston dugc noi véi can di€u khién lién hé véi canh
buom ga.

Khi budng chéan ga, canh buém ga dong lai, piston di 1én nén 10 xo lai, hit xang tir binh
git muyc di vao xy-lanh qua van hut (ltc nay van thoat dong). Khi ta ting ga dot ngdt, can
diéu khién ép piston di xudng, 16 xo bung ra, ép xing, dong van hut, mé van thoat, xing vot
ra dé di vao hong khuéch tan, trong lac hoa khi dang thiéu xing lam cho may boc nhanh
chong.

Gido trinh: Pong co dot trong 103



Chwong 7: Hé théng nhién liéu ddong co xang dung ché hoa khi

7.10.3.2. Bom man diéu khién bang sirc hit

Hinh 7-25. Bom ting téc cé man diéu khién béing sirc hiit
Main bom M chia than bom ra lam 2 budng riéng biét A va B. Budng A thong véi phong
ché khi boi dng d, ndp H 1am cho budng B thong véi K.

Khi budng chan ga, canh buém ga déng lai, strc hut tac dong vao 6ng d, lam cho man
bom bj hut vé phia trai, nén 16 xo R lai, nép H déng lai, xang dugc hut vao buff)ng B qua van
hat C1.

Khi ta dap ga dot ngdt, canh budém ga mo 16n dot ngot, sirc hut & budng A giam, 10 xo
R bung ra day man vé phia phai, ndp H mé ra, xing ¢ budng B qua budng K don 1én éng
thoat, m& van thoat C2, xang vot ra dé vao hong khuéch tan.

7.10.3.3. Bom man diéu khién bang cin

Loai nay vé cAu tao va hoat dong giéng nhu loai diéu khién béng suc hut, chi khac 1
diéu 1a khong c6 dng d ma thay vao d6 1a 1 can diéu khién gin véi canh buém ga va truc

man bom.
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7.10.4. Mach xiing tiét kiém (phu trdi, toan tai)

Spring &)

Power pisto

Spring B

Power valve

| |_spring :
: Power jet
L_Power va

L -Main jet °

POWER VALVE POWER VALVE
CLOSED OPEN
To intake
manifold
Hinh 7-26. Mach xding tiét kiém
SPIING .o, Power jet........ocooeviviiiiniinn.
Main NOZZIE ..., To intake manifold. ... ..
POWeEr PISTON ....cvviviiiiiciieiieeeciee e
Power valve closed.................

Power valve .........cccveveeiinnieiinnn,
Mach xang tiét kiém c6 ciu tao nhu hinh v&. Mach nay chi lam viéc khi canh budém
ga mo Y4 tro 1en (luc tai ning hoic toc do cao), hoa khi luc ndy can giau xang.

7.10.5. Mach xang chinh

Main nozzle

Main air Ar
g bleeder {} S
B Air Main air
@ 2 || bleeder

Main nozzle

Float

Float

Float
chamber

@—Primary main jet

Primary main jet

Hinh 7-27. Mach xdng chinh
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Main NOzzle........cccvevvveeiiiiiiiiiiiieeeee, Main air bleeder ........cccccvvvveeiiiiiinnne,
All Float ........ooooeiiiiiiiie e
Float chamber ..o, Primary main jet........ccccoeeveviveiinneninn,
Throttle valVe..........cooovvieiiiiiiiees

Hoat ddng: Mach xing chinh hoat dong trong tat ca cac ché do trir ché d6 cam chimng.
Ld céap khi giup cho hdn hop bt giau xang.
From air horn

] Air [ Air

5 4
P ﬂ
4:60

4
24

/X

m

WITH AIR BLEEDER

Hinh 7.27 L cip khi

Gido trinh: Pong co dot trong 106



Chwong 7: Hé théng nhién liéu ddng co xang dung ché hoa khi

CAU HOI ON TAP
1. Trinh bay nguyén 1y 1am viéc ctia bom ting tc, cam chirng, toan tai.
2. M5 ta duoc nguyén tic phan tan nhién liéu.

PHAN TU HQOC O NHA
Poc thém ndi dung sau trong cac gido trinh sau:

1. Phan 7.10.1.2.1 Loai diéu khién bang khi x4, 7.10.3.2 Bom man diéu khién
bang sire hit trong Chuong 7, tai liéu Giéo trinh PONG CO POT TRONG, Khoa Pong
luc Truong Cao déng K¥ thuat Ly Tu Trong TP H6 Chi Minh, nim 2012.

2. Chuong 11, tai liéu Gigo trinh BPONG CO POT TRONG 1, Nguyén Vin
Trang, Truong Pai Hoc Su Pham Ky Thuat TP HO Chi Minh, nim 2009.
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CHUONG 8: HE THONG NHIEN LIEU PONG CO PHUN XANG
PIEN TU
Gii thi¢u:
Trong chuong nay gi6i thiéu vé hé thong phun xing dién tir trén dong co 6 t6 hién nay

. Gilip nguoi hoc nam duge cong dung, cdu tao, nguyén 1y lam viéc cua hé thong , biét ly

thuyét chan doan hu hong ciia hé thong .
Muc tiéu
- Sinh vién trinh bay dugc nguyén 1y lam viéc co ban cia cdc mach xang.
- Sinh vién trinh bay duoc cac khai niém vé dong co EFL

- Sinh vién trinh bay duoc kién thirc vé cac chi tiét trong hé thdng nhién liéu nhu bom

xang, loc xang...trong dong co EFIL.

- Sinh vién trinh bay duoc ciu tao, nguyén 1y lam viéc cia mach dién bom xang.

- Sinh vién trinh bay duogc cu tao, nguyén 1y 1am viéc cta hé thong nap khi.

- Sinh vién trinh baydugc ciu tao, nguyén 1y lam viéc cta cac hé thong nhu do gio,
nudce lam mat.....

- Sinh vién trinh bay dugc cdu tao, nguyén 1y 1am viéc cam bién.

No§i dung chinh:

8.1. KHAI NIEM CHUNG
8.1.1. Giégi thi¢u

Hé thdng diéu khién phun xing dién tir EFI (Electronic Fuel Injection) bao gém céc
cam bién lién tuc do dac cac trang thai hoat dong cia dong co dot trong, mot bo diéu khién
dién tir (Electronic Control Unit) danh gia cac tin hiéu vao cac cam bién bang cach so sanh
V01 cac gia tri toi wu trong b0 nhd, sau dé tinh toan va hinh thanh cac xung diéu khién dua

dén cac thiét bi thuc hién (Actuators).

Muc dich cua viéc ung dung ky thuat dién tir dé diéu khién dong co dbt trong 1a cung

cap su chinh x4c va thich nghi can thiét dé giam lugng khi thai doc hai va lugng tiéu hao
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nhién liéu, cung cp kha nang van hanh tbi uu cho cac ché do hoat dong khac nhau va cung

cap cac kha niang ty chan doan khi cac hu hong xay ra.
8.1.2. Phan loai
Chung ta c6 thé phén loai hé thong phun xing theo nhiéu kiéu khac nhau:

8.1.2.1. Phun lién tuc (Continuous Injection System): Day 1a kiéu phun K va KE
dugc tng dung trén cac xe chau Au giai doan nam 78 — 87. Phan nay chung ta khong
hoc.

8.1.2.2. Phun theo lwong gié (Air Flow Controled System): Pay 1a hé thong phun

xang diéu khién bang may tinh. C6 thé phan loai nhu sau

- Néu phan biét theo cach bé tri kim c6 2 loai:

* Phun don diém (Throttle Body Injection — TBI) hodc (Central Injection — CI): Gom
1 hodc 2 kim phun cho tit ca cac xilanh.

* Phun da diém: (Multiport hodc multipoint injection — MPI). Mdi xy-lanh ¢6 mot kim
phun b tri gan xapéap hat,

- Néu phan biét theo kiéu cam bién do gi6 ta c6:

* Loai L — Jectronic (Xuat phat tir tiéng Dtrc Luft c6 nghia 13 khong khi, jectronic c6
nghia 14 phun): Loai nay bao gdm cac hé théng phun xang sir dung cam bién do truc tiép thé
tich khong khi hodc khoi lugng khong khi nhur cam bién do gié canh trugt cam bién do gid
kiéu day nhiét (LH hay Air mass sensor), cam bién do gi6 kiéu siéu 4m ( LU hay con goi 1a
Karman)

* Loai D — jectronic (Xuat phat tir tiéng Pirc Druck c6 nghia 13 ap suit). Loai nay khong
do khong khi ma do ap suét tuyét déi trén dudng éng nap va st dung MAP (Manifold
Absolute Pressure sensor)

- Néu phan biét theo kiéu diéu khién ta c6 2 loai:

* Loai twong tu (Analog): Pay 1a cac kiéu phun xang da diém thé hé dau tién giai doan

niam 80 — 87. Trong bd diéu khién phun xing.
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* Loai k¥ thuat s (Digital): Str dung k¥ thuat s6 va diéu khién bang bo vi xur 1y (CPU).
Nhitng kiéu d4u tién cua loai nay chi diéu khién phun xing nén c6 tén 1a EFI (Electronic Fuel
Injection). Nhitng hé thong sau nay (sau 1989) diéu khién ca phun xing va danh ltra va co
nhiéu tén goi khac nhau nhu: Motronic (BOSCH), TCCS (Toyota computer control system),
ECCS (Electronic Concentrated control system) d6i voi NISSAN...

8.1.3. Uu diém ciia phun xing dién tir
So voi BCHK thi hé théng EFI c¢6 nhimg wu diém sau:
8.1.3.1. Mot hén hop khong khi — nhién li¢u dong nhit cho mdi xy-lanh

Vimdi xy-lanh cé riéng mot kim phun ( d6i véi loai phun da diém) va mirc phun duoc
diéu khién mot cach chinh xac boi ECU. Tuy thudc vao sd vong quay su thay doi tai trong
ctia dong co ma nhién lidu cung cip cho dong co & mdi xy-lanh 13 dong déu nhau. Hon nita
1a ty 1& khong khi - nhién liéu duoc diéu khién béi ECU bang cach thay d6i thoi gian lam
viéc ctia kim phun(thay d6i thoi gian nhién liéu dugc phun). Chinh vi thé ma hdn hop khong
khi-nhién liéu dugc cung cap dong déu cho mdi xy-lanh véi mot ty 1¢ tét nhat. Day 1a hai loi

diém veé mat kiém sodt khi thai va cong suat dong co.

8.1.3.2. Mot ty 1¢ khong khi-nhién li¢u that chinh xac Wng véi sé vong quay ciia

dong co

Mot voi nhién liéu chinh riéng 1é cia BCHK khong thé diéu khién ty 1¢ khong khi—
nhién li¢u mot cach chinh xac tai nhitng vung tdc do khac nhau duoc chon nén nguoi ta da
thiét ké cho BCHK c¢6 cac mach chay & tdc d6 cham, mach chay tbc d6 nhanh, khi tang
tde,...... va hon hop phai dugc lam dam trong subt su thay doi tr mach 1am viéc nay sang
mach lam viéc khac. Vi thé néu nhu hdn hop khong khi-nhién liéu khong duoc duy tri tinh
gidu xang thi sy bt thuong nhu chdy sém hay kich no c6 thé xay ra va vi sy cung cap hdn
hop khong ddng déu giita cac xy-lanh nén hdn hop khong khi—nhién liéu phai duoc giir o ty
1¢ giau xang.

Tuy nhién d6i v6i hé thdng EFIL, hdn hop duoc cung cip mot cach chinh xac va lién

tuc cho du dong co lam viéc ¢ tai trong nao va so6 vong quay la bao nhiéu.

Pay cling 1a mot loi diém cua hé thong EFI vé mit kiém soat khi thai va tiét kiém

nhién liéu.
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8.1.3.3. Sw dap tng khi c6 sw thay doi géc quay ciia canh buém ga

So vé6i bd ché hoa khi thi hé thong EFI c6 sy khac biét 16n trong viéc hinh thanh hdn
hop cho mdi xy-lanh (Cylinder).

Vi ¢6 su khac biét kha ro rang vé trong luong cua khong khi va nhién liéu nén dan
dén su cham tré cua nhién liéu khi dugc dua vao trong xy-lanh trong khi lugng khi nap lai

gia tang.

Tuy nhién, trong cac hé théng EFI thi cac kim phun dugc dit gan cac xy-lanh va nhién
liéu dugc tao ap luc tir 2 — 3 kG/cm2 (khoang 28.4 — 42.7 psi) hay (96,1 — 294,2 kPa) cao
hon so véi ap luc tai dudng éng nap va vi nhién liéu dugc phun qua mét 16 nho nén nod dé
dang tao thanh dang swong. Két qua 13 mirc d6 phun nhién liéu s& dugc cung cip mot cach
ddng thoi voi luong khong khi nap vao thong qua dd dong ma cua canh budm ga. Vi thé hdn
hop khong khi nhién liéu phun vao cac Xy-lanh s& thay dbi ngay 1ap tic theo sy thay d6i do
mé cua canh buém ga. Noi tom lai s& c6 sy dap ung hon hop khong khi nhién liéu mot

cach chinh xac Gmg véi sy thay doi vi tri chan ga.
8.1.3.4. Sy diéu chinh hdn hop khong khi- nhién li¢u
8.1.3.4.1Sw 1am dam khi nhiét do thép:

Viéc khoi dong khi nhiét do thap phai duoc cai tién boi nhitng hat swong nhién liéu
dugc phun tir kim phun khéi dong lanh (Cold start injector) khi dong co dang khdi dong. Va
vi dua vao lugng khong khi nap can thiét duoc hut qua cira va kha ning thich ing cua dong

co duogc duy tri ngay 1ap tirc khi dong co khdi dong xong.
8.1.3.4.2 Viéc cit nhién liéu khi giam toc

Khi giam tdc dong co dang 1am viéc ¢ s vong quay cao ngay ca khi canh buém ga
d3 dong. Két qua 1a luong khong khi nap bi giam va do chan khong trén duong ong tré nén

manh hon.

Vi bo ché hoa khi nhién liéu bam trén dudng dng nap sé bay hoi va di vao trong Xy-
lanh béi sy ting dot ngdt ctia do chan khong trén dudng dng nap. Két qua 1a mot hdn hop
qué gidu duoc hinh thanh dan dén qua trinh chay khong hoan thién va 1am ting luong nhién

lidu chua dugc ddt (HC-Hydro Céc-bon) thai ra duong 6ng thai.
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Vi dong co co trang bi hé théng EFI, viéc phun nhién li¢u két thuc khi canh budm
ga dong hoan toan cho dong co c6 dang chay & sé vong quay nao di nita. Chinh vi thé ma
lwong HC (Hydro Cac-bon) trong duong 6ng thoat duge giam xudng va lugng nhién ligu tiéu
thu cling it di.

8.1.3.5. Hiéu suat nap hén hop khong khi- nhién liéu

Vi b ché hoa khi, dong khi nap qua 6ng khuéch tan bi ngan lai nham ting toc do
cho dong khi nap vi khi lam nhu vay sé& tao nén d6 chan khong bén duéi hong khuéch tan.
Diéu nay 1am cho hdn hop khong khi — nhién liéu duge hat vao trong xy-lanh mét cach dé
dang trong subt hanh trinh di xudng cua piston. Tuy nhién hong khuéch tan ciing can tro

dong khi va day 1a mot bat lgi cho dong co.
8.2. KET CAU CO BAN CUA EFI
8.2.1. Khai quéat
EFI c6 thé chia thanh ba hé théng:
+ Heé thdng diéu khién dién ti.
+ Heé thdng nhién ligu.
+ Va hé thong nap khi.

Ngoai ra EFI ciing c6 thé duoc chia thanh diéu khién phun nhién liéu co ban va diéu

khién hiéu chinh
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HE THONG B1EU HE THONG HE THONG

KHIEN BIEN TUF NHIEN LIEU NAP KHI
Céng tic dinh thdi ”
vdipbun kbdi déng lanh = Locais

Nhbi&n ligu
—{cieamuan | [pomabicnie +
ni n U
femmaen 2 Cdm bién lvu udng

Cam bi€n nbiét dé nudc 2o
Cam bi€n nhiét d6 kbinap Loc nhi€n liéu

Cam bi€n vi tid budm ga

Tin bi¢u @ m bién oxi *

SR Van kbi pbu
Tin biéw d4'nh Wa = V‘: ;;";i:d‘ | Kboang nap kbl

(15 d déng o)
-
ECU "
Diéu khién hidng phun nhién ligy [~ Ci¢vélpbun

ﬁ *Chicd métvdize
Cadm bi¢n Ivu lvdng kbi
C

dm nbin idng kbinap

Hinh 8-1. Cdc hé thong trong dong co EFI
8.2.2. Piéu khién phun co ban

C4c thiét bi phun co ban ludn duy tri mét ti 18 hdn hop khi — nhién liéu t6i uu hdt vao
trong xy-lanh dong co. Bé thyc hién duoc didu do, néu c6 sy gia ting luong khi nap, lugng
xang phun ra cling phai tang theo ti 1¢ twong ung. Hodc nguoc lai luong khi nap giam thi

lwong xang phun ra ciing s€ giam theo.

Loc gio

CAm bidn lugng khf

Cdm nhdn lugng khi nap
[ i

€ hong gid l

Tin higu

phun Phun

Diéu khién ugng
phun ca ban

I

Duang dng nap

Hon hop khi -
nhién hu

Bam nhién héu

Céc xylanh

Hinh 8-2. Diéu khién lwong phun co bin

Gido trinh: Pong co dot trong 113



Chwong 8: Hé théng nhién liéu ddng co phun xdng dién td

8.2.2.1. Dong khéng khi

Khi canh buém ga mé ra, dong khong khi tir loc gié dén cac xy-lanh s& qua cam bién
luu lwong gid, canh budm ga va duong dng nap. Khi dong khong khi di qua cam bién luu

lwong gid, no s€ an mo tam do. Lugng khong khi duge cam nhan bang d mé cua tam do

|
L]
Voi phury B% 6n dinh

4p suat

Binh »xang

Cam bién [
lugng khi

Khéng ahi Tam do

Hinh 8-3. Sw nap khi va cung cdp xing

Do luwgng khong khi nap

TOC PQ THAP TOC PO CAO HAY TAI NANG
Hinh 8-4. Do lwong gio nap vao dong co
Canh buém ga diéu khién lugng khong khi nap vao dong co. Canh buém ga mé 16n thi
lwong gi6 hut vao s& nhiéu hon. Khi téc d6 thap, dong khi nap s& vao it va tim do chi mo ra

mot chat. Khi tde do cao va tai nang, khi nap s vao nhiéu va tim do cling mé 16n hon.
8.2.2.2. Dong nhién li¢u (xang)

Xang duoc nén lai nhd bom xang chay bang dién va chay dén cac kim phun qua céac
loc. Mbi xy-lanh ¢6 mét kim phun, xing dugc phun ra khi van dién tir cia nd mé ngat quéng.

Do bo 6n dinh ap suét giit cho 4ap suét xing khong d6i nén lugng xing phun ra dugc didu

Gido trinh: Pong co dot trong 114



Chwong 8: Hé théng nhién liéu ddng co phun xdng dién td

khién bang cach thay d6i khoang thoi gian phun. Do dé, khi luong khi nap nho, khoang thoi
gian phun ngén, con luong khi nap 16n, khoang thoi gian phun dai.

8.2.2.3. Piéu khién lwong phun co ban

Luong khong khi do duoc tai cam bién do luu lwong gid duge chuyén héa thanh dién
ap, dién ap nay gdi dén ECU nhu mot tin hiéu.

Tin hiéu danh lira so cap theo sb sé vong quay dong co ciing duoc goi dén ECU
tir cudn day danh ltra. ECU sau d6 tinh toan bao nhiéu xing can cho lugng gi6 d6 va
thong bao cho mdi kim phun bang thoi gian mé van dién tir. Khi van dién tir cta kim
phun mé, xing dugc phun vao duong dng nap.

Cam bicn hu lugng gid

I A g » 4
Cac voi phun 3 + 7 =Khoing thai gian can thidl

..’},{}’ {1 I 7 L
%"

*ﬁ; I l',, =i .L}L__Jl,.‘ lL
— 7 o
SEFI E?“ & 0%’ o] o
— T ¥ / 10, 8 \
T8¢ do dong co . ?8;' /! o1 o .
Thoi glan ¥ il ¢ i
movan |, K7 ! J‘E ! ;

Cudn danh Itra dién v 1 Nén
(

Mgt chu ky
Hinh 8-5. ECU diéu khién lwong phun co bén va thoi diém phun
8.2.2.4. Thoi diém va khoéng thoi gian phun

Tin hiéu tir cuén dénh lira chi thi s6 vong quay ctia dong co va lam cho tat ca cac kim
phun s& dong thoi phun xdng tai mdi vong quay cta truc khuyu. Dong co bdn thi s& thue hién
cac thi hiit, nén, nd va xa trong mdi hai vong quay cua truc khuyu. Khoang thoi gian ctia mi
lan phun chi can mot nira yéu cau, do d6 né s& phun hai lan dé cung cap mot luong xing
chinh xac cho qua trinh chay cua mét chu ky.

= Két lugn

Tuy theo téc d6 dong co va lwong khong khi nap do dugc tai cam bién do gio, ECU s&
diéu khién kim phun phun bao nhiéu xang can phun va hdn hop hoa khi dugc tao ra bén trong
duong dng nap. Khai niém “luong phun co ban” duoc st dung dé chi lugng xing can phun

dé tao ra ty 18 hoa khi 1y tudng.
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8.2.3. Piéu khién hi¢u chinh

Nhu vay, hoat ddng co ban cua cac thiét bi can cho viéc tao ra hdn hop hoa khi Iy tuong
da dugc mo ta. Tuy nhién, dong co s€ khong hoat dong tdt chi véi lugng phun co ban. B¢ 1a
bo1 vi dong co phai hoat dong voi rat nhiéu ché d6 va do d6 nd can c6 mot vai thiét bi hiéu
chinh dé diéu chinh ty 18 hoa khi thich hop véi timg ché db.

C6 hai phwong phép dé hiéu chinh ty 1& hoa khi: mot 14 ECU hoat dong dé ting luong
xang phun ra (hiéu chinh dam), hai 1a céac thiét bi phu trg s thuc hién cung mdt chirc nang
ma khéng lién quan dén ECU.

8.2.3.1. Hi¢u chinh

Rat nhiéu loai thong tin vé cac ché do hoat dong cua dong co (vi du nhu: nhiét
do nudc lam mat, nhiét do khong khi nap...) duoc dua dén ecu tir cac cam bién dé
thém vao thong tin vé luong khong khi nap tir cam bién do gid va toc d6 dong co tir
cudn danh Itra. ECU sé tang lugng xang phun dua trén cac thong tin nay. N6i mot cach
khac, tham chi luong khong khi nap khong ddi, thi luong xang do cac kim phun phun ra van

tang hay giam tily theo cac ché do hoat dong cua dong co.

Cam bién luu lugng gid | Cudn ddnh Iita
C4m bién nhiét do nudc 1am mat  |—p| Lugng phun cd ban
C4m bién nhiét d6 khi nap > E +
Cédm bién vi tri budm ga > C Hiéu chinh ddm
Ac - quy B U
Cong tdc mdy > Céc kim phun

Hinh 8-6. So’ @6 khéi déng co EFI c6 sw diéu chinh lwong xing phun
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8.2.3.2. Cic thiét bi phu

C6 hai thiét bi phu dé hiéu chinh ti 18 hoa khi d6 1a kim phun khoi dong lanh va van
khi phu.

8.23.2.1 Kim phun khéi dong lanh

Muc dich cta kim phun khoi dong lanh 1a cai thién tinh nang khéi dong khi dong co
con lanh. Khoi dong dong co khi con lanh thi hdn hop hoa khi can giau xing hon. Do do,
kim phun khoi dong lanh chi hoat dong khi dong co con lanh va dang dugc quay bdi may
khai dong. Noi cach khac, trong khi khoi dong dong co lanh, xang dugc phun ra tir kim phun
chinh va kim phun khéi dong lanh.

4= Nhién ligu

Vei phun khdi <2 Nhién ligu

\ (dong lanh

T gt 1 '
k! “l 1.}\:{,.:‘4; ‘J = W{ \
Voi phun 4, reieaCl
] Voi phun
' : =~ = —
) | ==
b (/2

HONG CO LANH

DONG CO NONG
Hinh 8-7. Vj tri va sw hoat dong ciia kim phun khéi dong lanh

Bé“mg cach nay ti 1€ hoa khi dam hon. Kim phun khéi dong lanh 1a mét loai van dién tur
str dung dién dcquy. Dé tranh hdn hop qué giau xing, khoang thoi gian phun duge diéu khién
bang mot cong tic dinh thoi (cong tac nhiét thoi gian), thudng gan & bong nudc 1am mat.

8.2.3.2.2 Van khi phu

Khi nhiét 6 dong co con thap, van khi phu s& ting tdc ¢ cam chirng ctia dong co dén
ché d6 cAm chirng nhanh. Khi dong co con lanh, tham chi canh buém ga dong, khong khi
van nap vao dong co qua van khi phu. Luong khong khi di qua van khi phu s& thay doi theo
nhiét 6. Khi nhiét do thap, van khi phu mo hoan toan cho phép mot lugng khi 16n di qua.
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Khi nhiét d6 dong co tang Ién, van s€ dong dan lai cho dén khi dong co dat dugc nhiét
d6 binh thuong, né s& dong hoan toan dé cit dong khi. Téc d6 cAm chimg nhanh ti 16 voi
luong khong khi di qua van khi phy, no s€ cao khi nhiét do thép va gidm dén toc @6 cam

churng binh thuong khi nhiét do tang Ién.

Cam ign luu lugng khi Carm wign luu luong khi

Buoi ga Buuim ga
_J—l / | [

Nudc 1am mat Nuéc lam mat

DONG CU LANH DONG CO NONG
Hinh 8-8. Vj tri va hoat dong ciia van khi phu

Viéc dong mo van khi phu duge didu chinh & bén trong bang 1 van gidn nd nhiét tiy

theo nhi¢t o nudc lam mat dong co.
8.3. CAC BO PHAN CUA EFI

8.3.1. Hé théng nhién liéu (cung cap xing)

Céc bd phan dugc sir dung dé chuyén xang tir thung chira dén dong co bao goém:

o Thung xdng

o Bom xang

o Ong phan phdi

o B0 6n dinh ap suét

o B0 gidm rung

o Cac kim phun va kim phun khé1 dong lanh

8.3.2. HE THONG NAP KHI

Céc bo phan nay cung cap du luong khi can thiét cho qua trinh chdy. Chung bao gom:
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o Loc gi6

o Cam bién luu lugng gi6

o Cb hong gi6

o Van khi phu...

8.3.3. Hé thong diéu khién dién tir

N6 bao gdm céc loai cam bién khac nhau nhu:

o Cam bién luu luong khong khi nap
o Cam bién nhiét d6 nudc 1am mat
o Cam bién nhiét d6 khong khi nap

Bén canh d6 ECU quyét dinh khoang thoi gian hoat dong ciia kim phun. Ngoai ra con
c6 mot r0-le chinh dé cung cip ngudn cho ECU, cong tac nhiét thoi gian diéu khién kim

phun khoi dong lanh trong qua trinh khéi dong dong co.

Mot ro-le mé mach dé di€u khién hoat dong cua bom xdng va mot dién tré dé€ 1am on

dinh hoat dong cua kim phun.
8.4. HE THONG NHIEN LIEU
8.4.1. Khéi quét

o Nhién liéu duoc hut tir thung xang bang bom xang dua (dudi ap suit) qua loc xing

dén cac kim phun va kim phun khéi dong lanh.

o BO6 6n dinh 4p suét diéu khién ap suit cia duong nhién liéu (phia co6 ap suit cao).

o Nhién liéu thira dugc dua tré lai binh xdng qua 6ng hoi.

o B giam rung dong co c6 tac dung hap thy cac dao dong nhé ciia 4p suat nhién lidu
do su phun nhién gay ra.

o Céac kim phun nhién liéu vao duong dng nap tuy theo céc tin hiéu duoc bd vi xu li
tinh toan.

o Kim phun khéi dong nang cao tinh ning khéi dong bang cach phun nhién liéu vao

khoang nap khi chi khi nhiét d6 nudc mat thap.
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Thing xang H Bdm xfmgH Ong xang H Loc x@ng |—.| B4 gidm mung ‘
| l

Ong phin phéi

Onghét  [¥7|Bé én dinh dp suit |*

y ¥

Cic kim phun Kim phun khdi ddng

Cic xylanh |«

Hinh 8-9. So' dé hé théng nhién ligu
8.4.2. Bom xang

Co hai loai bom xang: mot loai trong thung xang va mot loai trén duong éng. Hién nay,
hau hét str dung loai bom xidng dit trong thung xing. Loai trén duong ng chung ta khong

hoc.
Bom gom co:
+ M6to va bom
+ M6t van mot chiéu
+ MGt van an toan

+ M6t loc tho gén lién v6i bom

Nidp bom V6 bom

Van 1 chiéu
Van an toan
Chéi than- e it
Cua vao
Mbtd Roto
Stato

Cdanh bom

Luéi loc

Hinh 8-10. Céu tao mét bom, logi bom ddt trong thiing xing
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o BOM TUABIN

Bom tuabin gdm mot hodc hai canh gat, dugce dan dong bang méto, vo bom va nap bom
tao thanh bo bom. Khi méto quay, cac canh bom s& quay cung véi nd. Cac canh gat bo tri
doc chu vi bén ngoai ciia canh bom dé dua xing tir cira vao dén cira ra. Xang bom tir ctra ra
di qua moto va dugc bom ra tir bom qua van mét chiéu.

o VAN AN TOAN

Van an toan mé khi ap sut bom ra dat xap xy 3,5 - 6kgf/cm2, va xing c6 ap suét cao
quay trd vé thung chira. Van an toan ngin khong cho ap suit xing khong vuot qua mirc nay.

o VAN MOT CHIEU

Van 1 chiéu dong khi bom xing nging hoat dong. Van mot chiéu va bo 6n ap déu 1am
viéc dé duy tri 4p suat du trong duong dng xang khi dong co ngimg chay, do vay dong co ¢6
thé dé dang khoi dong lai.

Néu khong c6 ap sudt du, khda hoi co thé dé dang xay ra tai nhiét do cao, gay kho khin
khi khéi dong lai dong co.

% CHUY

o Bom sé khong quay khi dong co ngung hoat dong.

o Ludi loc bi nghet hay bom bj mon ¢6 thé lam giam tinh ndng ciia bom, lam
gidm céng sudt ciia bom.

o Mic di xdng di qua méto, bén trong ciia né dwege dién day xang va khéng
c6 khéng khi. Thdm chi néu xe bi hét xang, khong khi khéong thé lot vao trong dwong ong
xdng do né dwoe dién day béi hoi xdang, do vy khong cé nguy co bi né do tia lira dién tai
choi than.

o Bom xdng khéng thé thdo roi, néu hw phdi thay ca bé.

< MACH PIEN PIEU KHIEN

Bom xing trén dong co EFI chi hoat dong khi dong co dang chay. Tham chi néu cong
tac dang & vi tri ON, bom xing ciing khong hoat dong néu ban than dong co khong chay,

day la dac diém an toan.
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Bom nhién liéu
R0 le m3 mach| Fp E
RO le chinh 2 >—
v IFp
> [
o) R Céng tdc bom nhién liéu
G |+ +B L2
PP . - gml e
<3 C
2 §T AIE Fe Fel|E 1
Khod dién —e =
- Hir =
L Gidc ki€m tra
-t bom nhién liéu

=+ M6t vai dong cd c6

Hinh 8-11. So' @6 mach di¢n diéu khién bom xing (L-EF1)
< HOAT PONG

Khi dong co quay, dong dién chay tir cuc ST cua khod dién (cong tic may) dén cudn

day L2 cua role mé mach, sau do v€ mass.

Do d6, role md mach bat va két qua 1a dong dién chay dén bom xang. Cung luc d6 tim
do trong cam bién do luu lwong khi ciing duoc mé boi dong khi nap, va cong tic bom xing
cling nam trong cam bién do luu lwong khi bat 1én lam cho dong dién chay qua cudn L1.
Role nay bat trong sudt qua trinh hoat dong ctia dong co.

bién trd R va tu dién C trong role mé mach, muc dich 1a ngan khong cho tiép diém mé
ra, tham chi khi dong dién qua cudn day L1 giam xudng do su giam d6t ngdt luong khi nap.
N6 ciing c6 tac dung hit tia lira dién dé bao vé tiép diém.

< CHUY

o Bom xdng cé thé hoat dong khi dong co khéng chay bang cdch mé cong tic mdy
sang ON va néi cdc cuee kiém tra bom xdng cia gidc kiém tra.

o Ngodi ra ta ciing cé thé kiém tra sy hoat ddng ciia bom xdng bang cdch: ddy canh
trueot & cam bién do luu lwong khi, luc nay chdn Fc noi E1, bom hoat dong ma dong co

khong quay.
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8.4.3. Loc xang
V6 loc xing duoc 1am bang kim loai, nd dugc lap tai phia ddu ra cia bom xing.
<+ CHUY

o Néu bom xding nghet, dp sudt bom sé giam, két qua la déng co khé khdi dong, cong

sudt dong co giam.
o Loc xdng (sdt) thwong thay sau 40.000km

8.4.4. By giam rung dong

Dén binh nhion iu

Nap

Chan
khiong
Ong phin phdi
Hinh 8-12.B¢ giam rung déng Hinh 8-13. B§ én dinh dp sudt

Ap suit xing duoc duy tri & 2,5 hodc 2.9kgf/cm?2 tiy theo do chan khong trong duong
6ng nap bang bd 6n dinh ap suat. Tuy nhién, van c6 su dao dong ap suit nho trong dudng

6ng do phun xing. Bo giam rung co tic dung hap thu cac dao dong nay bang mot 16p mang.
8.4.5. Bo 6n dinh ap suat

B6 6n dinh ap suét co cong dung 1a 1am on dinh ap suét xang dén cac kim phun. Lugng
xang phun ra duoc diéu khién bang chu ky cta tin hiéu cung cip dén cac kim phun. Mic du
vay, do sy thay d6i do chan khong trong dudng 6ng nap, lugng xang phun ra s& thay doi
chut it, tham chi tin hiéu diéu khién va ap suit phun 1a khong d6i. Do d6, dé dat dugc luong
xdng phun ra chinh xéc, tong ap sut xing va do chin khong trong dudng éng nap phai duoc

duy tri ¢ 2,5 hodc 2,9kgt/cm?2.
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+ Hoat dong

o Xiang c6 ap suét cao tir dng phan phdi s& an vao mang lam md van. Mot phan xing
s& chay nguoc trd lai thung chita qua duong dng hoi. Lugng xang hoi vé phu thudc vao do
cing cua 10 xo mang va ap suét xing thay doi tuy theo luong xang hoi.

o Do chin khong cia dudong 6ng nap dugc din vao budng phia 16 xo mang, 1am giam
strc cang cua 1o xo va ting luong xing hdi, lam giam ap suit phun.

o Van dong lai bang 10 xo khi bom xing ngimg hoat dong. Két qua 14 van mot chiéu

bén trong bom xdng va van bén trong bd on dinh ap suit duy tri ap suit du trong dudng 6ng

xang.
AP SUAT XANG THAP CAO
PO CHAN KHONG CAO THAP
DUONG ONG NAP (Ap suit thip) (Ap sut cao)
LUONG PHUN KHONG POI KHONG POI
CHUY

o B¢ én dinh ap sudt ma bi hwe do vét la ket & trong van.... € gay ra su tut ap, két qua

|& khé khoi déng, khong tai khéng ém va cong sudt dong co giam.

o B¢ on dinh dp sudt khdng thé diéu chinh, néu huw phdi thay méi.
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8.4.6. Cac kim phun

8.4.6.1. Kim phun chinh

8.4.6.1.1 Céu tao

Kim phun 1a mét kim hoat dong bang dién tir, n6 phun xing nhiéu hay it phu thudc vao
tin hi¢u to ECU.

Kim phun dugc lap vao dudng dng hat (nap) hay nip may gan 16 hat ctua nip may qua

mot tim dém cach nhiét va dugc bét chit vao 6ng phan phéi.

Hinh 8-14. Cédu tao kim phun
1. Bd loc 2. Gidc cdm 3. Cudn day 4. Ty kim 5. Van kim 6. Voi phun

8.4.6.1.2 Hoat dong

Khi cudn day nhan dugc tin hiéu tir ECU, van kim s€ dugc hut 1€n nén 16 xo lai, luc
nay van va b¢ van mé ra, xang dugc phun ra.

Luong xing phun dugc diéu khién bang khoang thoi gian phat ra tin hiéu. Do d6, hanh

trinh ctia van kim 1a ¢6 dinh, viéc phun xang dién ra lién tuc khi ma van kim con mé.
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< CHUY:

o Viéc lip rdp kim phun la diing néu kim phun c6 thé quay vé cd hai phia mét cdch
ém dju bang tay. Néu quay khé, thuwong la do lip giodng chi O sai.

o Néu sir dung xing cé nong dp lwu huynh cao, mudi than sé bam trén van kim lam
giam lwong phun va két qua la céng sudt dong co giam, né trong dwong éng xd, khong
béc, khéng tii khong ém...

o Hién cé mét logi chit lam sach kim phun EFI. Chdt lam sach nay dwoc pha vao
xing ¢ trong binh. Khi con % thing xing thi diing mot chai chét lam sach. Chdt nay cé
anh hwong xdu dén cdc éng cao su, do viy can chi y khi siv dung.

8.4.6.1.3 Mach dién kim phun

Hién nay c6 hai loai kim phun: loai kim phun c6 dién trd cao va loai kim phun c6 dién

trg thap. Nhung mach dién cia hai loai ndy co ban 13 giéng nhau

Loai kim phun cé dién tré cao

o Mach dién
_./'_?
Cong tic mdy
] )
_g _é Enginc ECU
s ‘
T No. 10

Tr
'? Kim phun No.20 | | @J\/\/\/—
EOI

E02

1\ J
Hinh 8-15. Mach di¢n diéu khién kim phun logi cé dién tré cao
o Hoat dong
Dién ap dcquy duoc cp truc tiép tdi kim phun qua coéng tic may IG. Khi transistor
trong ECU mé thi ¢6 dong dién chay qua chan No.10 va chan No.20 d&én E.01, E.02, trong

khi transistor m¢ dong dién chay qua kim phun va xang dugc phun ra.

Loai kim phun cé dién tré thip

Gido trinh: Pong co dot trong 126



Chwong 8: Hé théng nhién liéu ddng co phun xdng dién td

o Hoat dong

Mach dién hoat dong giéng nhu loai kim phun c6 dién tré cao nhung vi str dung kim
phun c6 dién tré thdp nén mot dién tré phu Rf dugc mic giita cong tac may va kim phun dé
han ché dong.

% Chuay:

Khéng bao gio cdp dién dp dcquy (12V) truc tiép 1én kim phun logi dién tré thip, do

né cé thé lam ket cudn day ciia kim phun.

o Mach dién

Cong tic mdy

é % bién trd phu

SR
— sy — - Engine ECU
 [ARAIG A
- | i
Q * Kim phun za‘ ;(0) I Tl’
e L e
E02 |

N - \ J/
Hinh 8-16. Mach dié¢n diéu khién kim phun logi c¢é dién tré thip

8.4.6.2. Kim phun khéi dong lanh

Kim phun khéi dong lanh duoc lip & trung tAm ctia khoang nap khi, n6 c¢6 chirc ning
cai thién tinh khoi dong dong co ltc lanh.

. Piéu khién kim phun khéi dong lanh

Khi dong co khdi dong, do nhiét do dong co con thép nén can co mot luong xang dé
gitp cho dong co khoi dong. Luong xdng nay dugc phun trong mdt khoang thoi gian gidi

han phu thudc vao nhiét d§ dong co. Qua trinh nay dugc xem nhu la giau xang.
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55

r

—

Hinh 8-17. Céng tic nhiét thoi gian

<
2 T
-
T—

NI
;

,

o Ciu tao

Cong tic nhiét thoi gian dung dé gi6i han thoi gian phun cua kim phun khoi dong lanh

theo nhiét do.

Cong tdc nhiét thoi gian la mot cong tac kiéu luong kim nhiét dién, né s€ dong hoac

mo tiep di€m theo nhi¢t d cua ban than no.

N6 gbm cong tic ludng kim, dit trong tru ren réng, duoc ldp ¢ noi ma nhiét 46 dong
co anh hudng nhiéu nhét (thuong ¢ than may). Khi dong co con ngudi, thanh ludng kim co

lai va cong tac dong. Khi dong co ndng, thanh ludng kim gidn ra va ngat cong tic.

Cong tac nhiét thoi gian quyét dinh khoang thoi gian mé cta kim phun khéi dong lanh.

Khoang thoi gian nay phu thudc vao nhi¢t o dong co va nhiét do mai truong.

Viéc tu nung néng bang diy nhiét cin thiét dé gidi han thoi gian kim phun khoi dong
lanh m&, dé tranh tinh trang dong co bi qua du xing. Vi du: & 20°C cong tac s& dong trong 8
giay. Khi dong co di nong, cong tic ludn & trang thai mo, vi vay khi khoi dong lac dong co

néng, kim phun khéi dong lanh khong lam viée.

o Mach dién
=
= = — S
STistal lstu st |[sta ST
Kho4d Khod STA STJ STJ STA
dign E_ =g =gt ditn g
bl E e €]
%8| N > :
A__T=PVN 3}
T Coonsiy() g Cubnsiy(2) T U cumsaym [y Cuonsiy@)
l On —— V0i phun
L Voi phun -+ T xngiaeng  Off

~  khdi dong 1. =

o o

Hinh 8-18. Mach dién céng tic nhiét thoi gian
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o Hoat dong

Khi dong co con lanh, tiép diém dong, bat cong tic may sang vi tri ST dong dién di nhu
hinh v&. Luc d6 kim phun khoi dong duoc ndi mass qua tiép diém nén né mé cho xing phun

vao duong 6ng hut. Ngay sau do, thanh ludng kim vi bi nung néng va tach ra, ngét kim phun.

Vi 1y do nao d6, dong co khai dong qua 1au thi hai dién tré sudi nong sé (1) va s (2)
s& nung néng thanh ludng kim 1am tiép diém mé ra, giéi han thoi gian mé kim phun khoi

dong.
8.5. HE THONG NAP KHI
8.5.1. Khéi quét

Khong khi tir loc gi6 s& di qua cam bién do luu lugng gid va ddy mé tim do gi6 trude
khi di vao khoang nap khi. Luong khi nap di vao khoang nap khi dugc xac dinh bang d6 mo
ctia buém ga. Tur khoang nap khi, khong khi s& duoc phan phéi dén timg dudng éng nap va
hat vao trong long xy-lanh.

Khi dong co con lanh, van khi phy mé cho phép khong khi di vao khoang nap khi.
Khéng khi s& di vao khoang nap khi dé ting toc do khong tai (cAm ching) cua dong co (con
goi la “toc do khong tai nhanh”) tham chi lc cdnh buém ga con dong.

Loc gi6 |y Cam bién || Ongnéil | Co6hong Khoang » Dudng
do gid gid nap khi ong nap
A l
——» Van khi phu Céc xylanh

Hinh 8-19. So' @6 hé théng nap khi
8.5.2. C6 hong gi6
8.5.2.1. Két cau
o Cb hong gi6 bao gdbm canh buém ga, n6 diéu khién lwong khi nap trong qué trinh

dong co hoat dong binh thuong va mot cam bién vi tri canh budm ga cling dugc lép trén truc

cua canh buém ga dé nhan biét gbc md cia canh budém ga.

o Va mdt khoang khi phy, cho phép mot luong khong khi nhé di qua trong khi chay
khong tai.
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Vit chinh td¢ d0 khong tdi

Vit chinh t6c do khong tdi

budm ga

Bo dém
buém ga

Van khi phu
(loai sdp)

Hinh 8-20. Céu tao cé hong gi6
o Mbt s6 loai cb hong gi6 con co lép thém van khi phu loai nhiét hay mgt bg dém budm
ga, dé 1am cho buém ga khong déng dot ngdt. Nude 1am mat duge dan qua cd hong gio dé
ngin khong cho no bi déng bang tai thoi tiét lanh.
8.5.2.2. Vit chinh toc d9 khong tai
Buém ga dong hoan toan khi dong co chay khong tai. Két qua 13, dong khi nap vao s&

di qua khoang khi phu vao trong khoang nap khi.

Vit chinh t&c dd

khong tai
, Mach khi phu
T loc gié & = Dé&n khoang
nap khi
Budm ga

Hinh 8-21. Vj tri vit chinh téc dp khong tdi
Téc d6 khong tai cia dong co c6 thé duoc dicu chinh bang viéc diéu chinh luong khi
nap di qua khoang khi phu:
+ Xoay vit chinh tbc d6 khong tai theo chiéu kim dong hd, s& lam giam dong khi va
giam tdc d6 khong tai ctia dong co.
+ Nguoc lai, xoay vit chinh tbc do khong tai theo chiéu nguoc chiéu kim déng ho, s&

lam tang luong khi di qua khoang khi phu va 1am ting tc d6 khong tai ctia dong co.
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8.5.3. Van khi phu

Cé hai loai van khi phu dung dé diéu chinh tdc do khong tai khi dong co con lanh:
+ Loai c6 thanh ludng kim, n6é hoat dong bﬁng thanh ludng kim va cuon day mayso.
+ Loai kia la loai sap, hoat dong bﬁng su thay ddi ctia nhiét do nudc 1am mat.
8.5.3.1. Van khi phu loai thanh lwdémg kim

° Két cau

Loai van khi phy nay 1a mot thiét bi khong tai nhanh hoat dong bang thanh ludng kim
va cudn day mayso, dé nang cao tdc do dong co khi dong co con lanh.

Van khi phy

Khong khi

Hinh 8-22. Vi tri ldp van khi phu
o Hoat djng

£on khoang

G nap khi

say
Thanh \\‘
uong kimse

Tu éng nai

TAI NHIET PO THAP TAI NHIET PO CAO
Hinh 8-23. Hoat dong ciia van khi phu
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Khi khoi dong, dong co con lanh, van chin md, cho phép khong khi di tir dng nbi
khoang nap khi bé qua canh buém ga dé di thing qua van khi phu va dén khoang nap khi.
Do vy, tham chi khi cdnh budém ga dong, lugng khi nap tang 1é€n va tbc do khong tai s€ cao
hon mét chut so véi tde do binh thuong (tbe do khong tai nhanh).

Sau khi dong co da khéi dong, dong di¢n bt dau chay qua cudn day mayso. Do thanh

ludng kim bi nung néong nén van chan s€ tur tr dong lai va toéc do dong co s€ gidm xuodng.

o Mach dién

Dén role
md mach

Bom nhién
liéu

Cudn siy

Thanh luong
kim

Van khi phu

Hinh 8-24. Mach di¢n diéu khién van khi phu
o Vi tri
Van khi phu duoc lip trén bé mat nip may. Khi khai dong lai mot dong co néng, thanh
ludng kim dugc nung néng bang nhiét ciia dong co va lam van chan dong lai. Do vay, khong
khi khong thé di qua van khi phu va vi vay tdc do khong tai nhanh ctia dong co khong duoc
thiét 1ap. Ngoai ra, ciing c6 loai khong str dung nhiét toa ra tir dong co ma sir dung nhiét cta

nudce 1am mat tudn hoan nhu dong co SM-E (Toyota).

Cuon say

Thanh ludng kim

Hinh 8-25. Van khi phu diung nwéc lam mat
X CHU Y:
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o DOng dién chay dén cudn ddy mayso trong van khi phu ciing lic véi dong dién chay
qua bom xang. Do vay, khi dong co hoat dong, van khi phu nong lén nhung no khong co tac
dung.

o Do van chdn trong van khi phy la logi triegt nén né khéng thé chdn hodan toan dong
khOng khi di qua van khi phu tham chi sau khi dong co da dwoc hdm nong,; luén co mot it
khong khi di qua van khi phu va vao khoang nap khi khi dong co hoat dong. Do vay, khi bit
ong dan khi cia van khi phu lai sé lam gidm téc d¢ ddng co xuong mot chit. Toc do giam
xuong nay, néu nhé hon 50v/p la binh thuong.

o Khéng bao gio- dwoc néi long dai éc trén van khi phu, néu né bi long cé thé lam thay
doi lwong khi nap qua van khi phy. Pai éc ndy da dwoc diéu chinh tai nha may.

8.5.3.2. Van khi phu loai sap

Van khi phu loai sap dugc ché tao lién trong ¢6 hong gio.

Vit chinh té¢ do khong tdi

; I I%I I Buém ga
. Dén khoang
\[::> Tir gi6 loc X E> nap khi )

Nudc lam mat

Van nhiét

*

NuGc lam mét
Hinh 8-26. Vi tri van khi phu logi sdp
o Két ciu
Van khi phu loai sap dugc tao nén bdi mot van nhiét, mot van chin , 10 xo A va mot 10
x0 B. Van nhiét dugc dién day boi sap gidn né nhiét, sap ndy gidn nd va co lai phu thudc vao

su thay doi cua nhiét d§ nudce lam mat.
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Pén khoang
Tu gio loc  nap khi

/J'\ v Ii]
-

Do

Van Van chan
Jnhier! Lo xo A Van chan 00 B EGREoT
N \}
Lo xoB

— ; MNudc Llam mat
MNudce Laim mat

Hinh 8-27. Céu tao van khi phu logi sdp
e Hoat dong
o Khi nhiét d6 nudc lam mat thép, van nhiét co lai va van chan dugc m& bé“mg 16 xo

A, n6 cho phép khong khi di qua van khi phy, bé qua canh buém ga vao trong khoang nap
khi.

o Khi nhi¢t do nudc lam mat tang 1én, van nhiét gidn nd lam cho 10 xo B dong van
chin lai. Do 16 xo B cung hon 16 xo A, van chin dan dong lai, ha thép tdc do cua dong co
cho dén khi né dong hoan toan.

Theo cach nay, khi nhiét d6 nude lam mat dat 80°C, van chin sé& dong lai va tde do
khong tai cia dong co trd lai binh thuong. Néu nhiét d6 nudc lam mat tang cao hon, van
nhiét s& gidn nd nhidu hon. N6 nén 16 xo B lai, 1am tang lyc 16 xo va giit cho van chan déng
chat hon.

8.5.4. Khoang nap khi va dwong 6ng nap

Do khdng khi hit vao trong cac xy-lanh bi ngit quing nén sé& xay ra rung dong trong
khi nap. Rung dong nay s& lam cho tdm do gi6 ctia cam bién do luu lwong khi nap rung dong,
két qua 1a do khong chinh xac. Do vy, mot khoang nap khi c6 thé tich 16n duoc dung 1am

giam rung dong khong khi nay.

o LOAILIEN e LOAIROI

Khoang nap

Khoang nap khf

Buong dng nap

Duéng dng nap

Hinh 8-28. Khoang nap khi
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8.6. HE THONG PIEU KHIEN PIEN TU
8.6.1. Khai quét
Hé thong diéu khién dién tir bao gdbm ba phan:
o Céc cam bién, ching nhan biét cac ché do hoat dong khéac nhau ctua dong co.
o Bo ECU, n6 tinh toan lugng phun (chu ky) dya trén cac tin hi¢u (dit li€u) tir cac cam
bién.
o Va bo chip hanh, né diéu khién viéc phun xing dya trén cac tin hiéu tir ECU.

Céc cam bién nhan biét luong khi nap, tde do dong co, tai cua dong co, nhi¢t d§ nudc
lam mat va khong khi nap, sy ting/giam t6c va giri cac tin hiéu nay dén ECU. ECU sau d6
s& xac dinh khoang thoi gian phun chinh x4c va giri mét tin hiéu dén cac kim phun. Cac kim

phun s& phun nhién liéu vao duong dng nap nhiéu hay it s& phu thudc vao tin hiéu nay.

Phan nay chung ta s€ hoc cac chi ti€t va tin hi¢u sau, con bd chap hanh da hoc & phan

hé théng nhién liéu va nap khi
o Cam bién luu lugng khi nap
o Cam bién vi tri canh buém ga
o Cam bién nhiét dd nuéc lam mat
o Cam bién nhiét 46 khong khi nap
o Tin hi¢u danh Itra cua dong co (1IG)
o Tin hiéu may khdi dong (STA)
o Ro le EFI chinh

o Cam bién nong dd Oxy (chi cd6 & mot s6 xe)
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Cédm bi¢n vi tri budm ga
EFIECU

Rd le mé mach \ |

Cong tic dinh thdi
voi phun khdéi dong

Rd le EIT chinh

Cam bién lvu lugng khi Cim bi¢n nhi¢t d6 nude
(Cdm bi€n nhiét do khi nap)

Hinh 8-29. So' d6 tong qudt hé thong diéu khién dién ti

8.6.1.1. Piéu khién bom xiing

TIN HIEU MAY KHOI DPONG

(CONG TAC MAY) R » BOM XANG
RO-LE MG MACH
CONG TAC BOM XANG (6 > » VAN KHf PHU

BO PO GIO)

Hinh 8-30. So’ dé khéi diéu khién bom xing
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Diéu khién lwong phun

!

TIN HIEU LUONG KHI NAP —

TIN HIEU BANH LTA
(TIN HIEU TOC BO BONG CJ )

h 4

TIN HIEU TU/ CAM BIEN NHIET DO NUGC |

TIN HIEU TT7 CAM BIEN NHIET BO KHI NAPH» ECU EFI CAC KIM PHUN

TIN HIEU TU MAY KHOI BONG —

TIN HIEU KHONG TAI
(CAM BIEN VI TRICANH BUGM GA)

RO - LE CHINH >

AC-QUY

Hinh 8-31. So' dé khéi diéu khién lwong phun

Piéu khién kim phun khéi dong lanh

TIN HIEU MAY KHOI BONG | CONG TAC NHIET N KIM PHUN
(CONG TAC MAY) THOT GIAN KHOI PONG LANH

Hinh 8-32. So' d6 khéi diéu khién kim phun khéi dong lanh

8.6.1.2. Cong dung cic cam bién

CAM BIEN TiN HIEU CHUC NANG

. Cam nhan lugong khi nap nhu 1a mot ti 1€ di¢n
Cam bién luu lugng khi . .
ap bang bién tro

L Cam nhén cac diéu ki¢n tai nang va ché do
Cém bién vi tri canh buém ga ‘
khong tai tuy theo goc m¢ canh buém ga
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Cam bién nhiét d§ nudc lam Cam nhan nhiét d6 nudc lam mat
mat
Cam bién nhiét d6 khi nap Cam nhan nhiét do khi nap
Tin hiéu so cép cua cudn Cam nhan toc do dong co béng tin hiéu so cép
danh Ita cua cudn danh Iira
Tin hi¢u may khdi dong Nhén biét dong co dang khai dong
Cam bién nong do oxy Cam nhan lugng 6xy con lai trong khi xa
8.6.1.3. Cac cuc ndi ciia EFI ECU
KY HIEU PIEM NOI KY HIEU PIEM NOI
Néi dat cua dong Cudn danh Itra
El IG
co
N&i dit cua cam R0 le chinh
E2 B +B
bién
Noi dat ciia cam Cong tic may khaoi
E3 ., STA
bién dong
Noéi dat cua dong Cam bién vi tri
EO1 IDL,PSW,TL |
co canh budém ga
N&i dét caoa dong Cong tic tr cua
EO2 A/C
co may lanh
Cac kim phun Cam bién nhiét do
No.10 THA
khi nap
Céc kim phun Cam bién nhiét do
No.20 THW
nudc lam mat
Cam bién luu
Vs,VB,Vc
lwong khi nap
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8.6.2. Cam bién lwu lwong gi6 (b do gid)

C6 nhiéu cach do luong gié di vao xy-lanh dong co, no tiy thudc vao doi xe, hing xe
khac nhau. O day ta nghién ctru hai loai sir dung pho bién nhét d6 1a loai do gi6 kiéu canh

truot va loai cam bién ap sudt tuyét ddi trén duong dng nap.

% Cam bién do gid kiéu canh truot dugc sir dung trén hé théng L-EFI (L-Jetronic) dé
nhan biét luu luong gi6 nap di vao xy-lanh dong co. N6 13 mot trong hai cam bién quan trong
nhét. Tin hiéu luu lugng gié duogc sir dung dé tinh toan lugng xang phun co ban va goc danh
lira sdm co ban. Hoat dong cta nd dua vao nguyén 1y dung dién ap ké c6 dién tro thay doi

kiéu truot (bién trg).

8.6.2.1. Cau tao

Hinh 8-33.Bé do gi6 kiéu cdnh truot
1. Canh do 2. Canh giam chan 3. Cam bién nhiét d6 khong khi nap
4. Pién ap ké kiéu trugt 5. Vit chinh CO 6. Mach r& 7. Budng giam chan
Bo do gio6 kiéu canh truot bao gom:
o Canh do duogc gitr béng mot 10 xo hoan luc
o Cénh giam chan
o Budng giam chan
o Cam bién nhiét do khong khi nap
o Vit chinh cAm chimg

o Mach r€ phu
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o Dbién ap ké kiéu truot duoc gén déng truc voi canh do va mot cong tdc bom xang

8.6.2.2. Nguyén ly lam viéc

Luong gi6 vao dong co nhiéu hay it phu thudc vao vi tri canh budm ga va tbc do dong
co. Khi gi6 nap di qua bd do gio6 tir loc gid nod s& mé dan canh do. Khi luc tic dong 1én canh
do can bang vai luc 10 xo thi canh do s& dimg yén.

Cénh do va dién ap ké dugc thiét ké dong truc nham muc dich chuyén goc mo canh do

gi6 thanh tin hiéu dién 4p nho dién ap ké.

Tin hiéu dién 4p dén ECU

P P5

J; JJ 2V
P2 A 1

= P3 -

E> Vs Ve Ve

= MdJ hoan
<~ toan
»

Péng hoan
toan

Hinh 8-34. So' dé dién Iy thuyét va thuc té

Nhu trong hinh v¢, khi dién tré tu P1 dén P5 (c6 cung mot gia tri dién tro) dugce méc
ndi tiép va dién ap cAp cho mach 1a 12V thi dién 4p tai P5 1a 12V, tai P4 13 9V, P3 1a 6V, P2
1a 3V va dién 4p tai P1 bang 0. Kim dich chuyén cta bién tr& (miii tén trong hinh v&) chuyén

dong cuing véi canh do, nhan biét dién 4p xuat hién va giri mot tin hi¢u dén ECU.

8.6.2.2.1 Vit chinh hdn hop cam chirng
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| !

{ Gi4 tri tiéu } Gi4 tri tiéu
chuén chuin

|

i

|
‘» ‘ > Khi phu

Hinh 8-35. Vit chinh hén hop cam chirng

B0 do gi6 c6 hai mach gié: mach gi6é chinh di qua canh do gi6 va mach gio6 ré di qua
vit chinh CO. Luong gié qua mach ré& ting s& 1am giam luong gid qua canh do gi6. Vi thé,

gdc mo cia canh do gio s€ nho lai va nguoc lai.

Vi luong xang phun co ban phu thudc vao goc maé canh do gio, nén ti 1¢ xang-gid co
thé thay d6i bang cach diéu chinh luong gié qua mach ré&. Nho chinh ti 1& hdn hop & mirc
cam ching thong qua vit CO nén thanh phan %CO trong khi x4 s& dugc diéu chinh. Tuy
nhién, diéu nay chi thyc hién & tbc dd cam chimg, vi khi canh do gié mé 16n, luong gié qua
mach r& anh huong rat it dén lugng gié qua mach chinh. Trén thyc té, nguoi ta con c6 thé

diéu chinh hdn hop bang cach thay dbi strc cing cua 16 xo.

8.6.2.2.2 Budng giam chin va canh giam chin

Khong c¢6 khoang gidm chan
& g8 Khoang gidm /
chan '-‘/ ™

Hinh 8-36. Budng gidm chdn va cdnh giam chdn
Budng giam chén va canh giam chan c6 céng dung 6n dinh chuyén dong cua canh do
gi6. Néu luong khi nap chi duogc do bang canh do, sy thay doi lugng khi s& 1am cho canh do
bi rung dong. Nhung khi canh giam chan dugc gin vao sao cho n6 chuyén dong cing voi

canh do gio, n6 s& hip thu cac rung dong va 1am 6n dinh chuyén dong cua canh do gio.
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Mit khac, khi canh do gi6é c6 gang chéng lai sy thay doi cia luong khi nap, canh giam

chén s& nén khong khi trong khoang giam chén, c¢6 tac dung nhur mot giam chin.
8.6.2.2.3 Cong tic bom xiing (chi c6 ¢ xe Toyota)

Cong tic bom xang duoc bd tri chung véi dién ap ké. Khi dong co chay, gioé dugc hut
vao nang canh do gi6 1én 1am cong tic dong. Khi dong co ngimg, do khong co luc gid tac
dong 1én canh do gié 1am canh do quay vé vi tri ban dau, lam cong tic mé, bom xing khong
hoat dong dui cho cong tic may dang & vi tri ON. Cac loai xe khac khong bd tri cong tic diéu

khién bom xing trén b do gi6 kiéu canh truot.

—

Coéng tdc bom
nhién liéu Off

- ' ,L

-~ <
Coéng tac bom
nhién liéu On

Khéng khi => ==

Pboéng co dang chay

Hinh 8-37. Céng tic bom xing trong bé do gié kiéu cinh truot

8.6.2.2.4 Mach dién

C6 hai loai cam bién do gio6 kiéu canh trugt, chi khac nhau vé ban chat mach dién.
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b o Il

-_—— - = = — = - - -

€ | E2

¢ o0

Hinh 8-38. Mach dién cim bién do gid logi di¢n dp ting, gidm

J Loai 1: Loai dién ap tang

Dién 4p Vs ting khi luong khi nap tang, chil yéu dung cho dong co L-EFI doi cii. Loai
nay duoc cung cap dién ap accu 12V tai dau Ve,Vc c6 dién ap khong doi nhung nho hon.
Pién 4p ¢ dau Vs ting theo goc mé cua canh do gio.

ECU s& so sanh dién ap Vg v6i d6 chénh 1éch dién ap gitta Vc va Vs dé xac dinh luong
gi6 nap.

o Néu cuc Vc bi mét tin hiéu, ECU s& diéu khién lugng phun xdng cuc dai bat chép sur
thay d6i o tin hiéu Vs. Piéu ndy c6 nghia la: khi dong co ¢ cam ching, xing duoc phun qué
nhiéu va dong co s& bi ngdp xing dan téi ngirmg hoat dong.

0 Néu cyc VS bi mit tin hiéu, luc ndy ECU s& diéu khién lugng phun xang giam
di mic du co sy thay d6i tin hiéu & cuc VS.

o Loai 2: Loai dién ap giam

Dién 4p Vs giam khi lwong khi nap ting. Loai niay ECU s& cung cap dién ap 5V dén
cuc Ve. Dién ap ra Vs thay d6i va giam theo goc mé ctia canh do gio.

< Cam bién ap suét tuyét ddi trén dwong 6ng nap (MAP — Manifold Absolute
Pressure sensor)

Cam bién nay dugc sir dung trén hé thong phun xing loai D-EFI, dung dé do ap suét

tuyét d6i trén duong 6ng nap. Khi tai thay doi, ap suét tuyét dbi trén duong dng nap sé thay
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d6i va chuyén thanh tin hiéu dién thé bao vé ECU d¢ tinh ra lugng khong khi di vao xy-lanh
dong co. Sau d6, dua vao gia tri ndy ECU sé& diéu khién thoi gian mé kim phun va thoi diém

déanh lira (d6i véi dong co TCCS hoac ECCS...).

ECU

VC LSl
[ 5V
PIM PIM

_( E2 E2

]

Hinh 8-39. So' @6 mach dién cim bién dp sudt dwong ong nap

8.6.3. Cam bién vi tri canh buwém ga

Cam bién vi tri canh buém ga dugc lap trén truc canh buém ga. Cam bién nay dong vai
trd chuyén vi tri goc mé canh budm ga thanh tin hiéu dién thé goi dén ECU.

o Tin hiéu cam ching (IDL) ding dé diéu khién luong phun xang khi ting tdc va giam
tbe cling nhu diéu chinh gbc danh lura sém. O mét sd xe, cam bién vj tri canh buém ga con
giap ECU diéu khién hop s6 tu dong.

o Tin hiéu toan tai (PSW) dung dé ting luong xiang phun & ché do toan tai dé ting
cong suit dong co. Co nhiéu loai cam bién vi tri canh budm ga, tiiy theo yéu cau va thiét ké

trén cac doi xe ma co cac loai co ban sau:

8.6.3.1. Loai cong tic

e Cau tao gom co:
- Mot can xoay dong truc voi canh buém ga

- Cam din huéng xoay theo can

- Tiép diém di dong di chuyén doc theo
ranh ctia cam dan huéng Hinh 8-40. Cdm bién cdnh buém
ga logi cong tic

- Tiép diém cam chung

- Tiép diém toan tai
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e Hoat dong

- O ché d9 cam chirng: Khi canh budém ga dong (goc ma<5?) thi tiép diém di dong s&
tiép xuc véi tiép diém cam chimg va goi tin hiéu dién thé thong bao cho ECU biét dong co

dang hoat dong & mirc cAm chimng.

Tin hiéu nay ciing dung dé cit nhién liéu (xing) khi dong co giam téc dot ngdt (ché do
cam chimg cudng buc). Vi du, khi xe dang chay & toc d6 cao ta mubn giam téc do, ta nha
ban dap ga thi tiép diém cam ching trong cong tic canh budém ga dong, bao cho ECU biét
dong co dang giam toc. Néu toc d6 dong co vuot qua gid tri nhat dinh tiy theo timg loai dong
co thi ECU s& diéu khién cit nhién liéu cho dén khi toc do dong co dat te do cAm chimg 6n

dinh.

- O ché dd tai 16m: khi canh buém ga md khoang 50-70° (tuy loai dong co) so v&i vi
tri dong hoan toan, tiép diém di dong tiép xtic véi tiép diém toan tai va gdi tin higu dién thé
dé bao cho ECU biét tinh trang tai 16n ctia dong co.

- Mach dién

C6 hat loai:

+ Loai am cho

bién ap 5V di qua mdt dién tro trong ECU dua dén cuc IDL va cuc PSW. O vi tri cam
chirng, dién 4p tir cuc IDL qua cong tic tiép xac IDL vé mass. O vi trf toan tai, dién 4p tir
cuc PSW qua cong tic tiép xtiic PSW vé mass.

Ciam bi€n vi tri
budm ga

EC

/ +B or SV\

IDL PR o

e

o PSW +Bors5V
s oy €

e

—_— .

Hinh 8-41. Mach dién cim bién vi tri canh buwém ga loai Gm cho

+ Loai dwong cho
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Ciam bidn vi tri

i
- ( Bc )

o PSW] _L
\_ /

Hinh 8-42. Mach dién cim bién vi tri canh buwém ga logi dwong cho
8.6.3.2. Loai bién tré:
e Ciu tao
Loai nay c6 cAu tao gém hai con truot, & mdi dau con truot duge thiét ké co cac tiép

di€ém cho tin hi€u cam chung va tin hi€u goc mé canh budm ga c6 cau tao nhu hinh vé.

Loai lién tuc Vanh trugt-tiép
diém cho tin
hiéu IDL

Mé Vanh trugt-tiép
diém cho tin

Dién trg higu géc mé

Hinh 8-43. Cdm bién vi tri cdnh buwdm ga loai bién tré
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e Mach dién

. Engine ECU
Throttle position

sensor
] vel sy
(Open) VTA R]’i:
b - >
/ o IbL RZ*:’_E:__ +B
L E2 S §
(Closed) E1

L

To other ECU(s)
Hinh 8-44. Mach di¢n cim bién vi tri canh buém ga logi bién tré
Mot dién ap khong ddi 5V tir ECU cung cdp dén cuc Ve. Khi canh buém ga md, con
truot trugt doc theo dién tr¢ va tao ra dién 4p tang dan & cuc VTA tuong ung voi goc md
canh buém ga. Khi canh buém ga dong hoan toan, tiép diém cam ching ndi cuc IDL véi cuc
E2. Trén da sb cac xe trir Toyota, cam bién vi tri canh budm ga loai bién tro chi c¢6 ba day
Ve, VTA va E2 ma khong c¢6 day IDL. Ngoai ra con ¢ nhiéu loai khac nhu cam bién vi tri
canh budm ga két hop véi hop sb tu dong, két hop vai hé théng chdng 6 nhiém méi truong,

khi xa s& dugc ddt triét dé hon. ..
8.6.4. Cam bién téc do dong co

e Cam bién vi tri piston (TDC sensor hay con goi 1a cam bién G) bao cho ECU biét vi
tri diém chét trén cua piston. Trong mét sb trudng hop, chi c6 vi tri cua piston xy-lanh sé 1
(hoic s6 6) duoc bao vé ECU, con vi tri cac Xy-lanh con lai s& dugc tinh toan. Coéng dung
ctia cam bién nay 1a dé ECU xéc dinh thoi diém dénh lira va ca thoi diém phun. Vi vay, trong
nhiéu hé théng diéu khién dong co, s xung phat ra tir cam bién phu thudc vao kiéu phun

(doc 1ap, nhom hay dong loat) va thudng bang sé 1an phun trong méot chu ky.

e Cam bién téc do dong co (Engine speed; crankshaft angle sensor hay con goi 1a tin
hiéu NE) dung dé do tdc d6 dong co dé tinh toan hodc tim gdc danh ltra som t6i wu va lugng
nhién liéu s& phun cho timg Xy-lanh (& dong co TCCS, ECCS). Cam bién nay ciing dugc
ding vé muc dich diéu khién téc d6 cAm ching hodc cit nhién liéu ¢ ché do cim ching

cudng buc.
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C6 nhiéu cach bd tri cam bién G va NE trén dong co: trong bd chia dién, trén banh da
hoac trén banh rang ¢dt cam. P6i khi ECU chi dya vao mot xung la”iy tir cam bién hodc IC

danh lira dé xac dinh vi tri piston 13n téc do truc khuyu.

Cam bién vi tri piston va cam bién toc do dong co cé nhiéu dang khac nhau nhu: cam
bién dién tr loai nam cham quay hodc dung yén, cam bién quang, cam bién Hall... nhung ¢

day ta chi hoc loai cam bién loai dung cdm bién dién tu.
a Cau tao

Day 1a cam bién dién tir loai nam cham dimg yén. Mdi cam bién gdém c6 rotor dé khép
mach tir va cudn ddy cam mg ma 13i gin véi mot nam cham vinh ciru dimg yén. S ring
trén rotor va sd cudn diy cam tng thay doi tuy thudc vao loai dong co. Phan tir phat xung G
c6 thé c6 1; 2; 4 hodc 6 rang; con phan phat xung NE c6 thé ¢ 4; 24 hoic sir dung sb ring

cua banh da.

Cuon nhan
tin hiéu Ne

tin hieu G

— Rotor phdt xung
Ne

Hinh 8-45. So' dé bé tri cam bién G va NE trén xe TOYOTA

Nam chdam vinh citu

3

C
- Cudn day
¢

cdam bién

0
b L

Hinh 8.46 So dd nguyén Iy ciia loai dung cam bién dién tir
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O day ta xem xét cau tao va hoat dong ctia bo tao tin hiéu G va NE loai 1 cuén cam ng
— mot rotor 4 rang cho tin hi€u G va mdt cudén cam ting — mat rotor 24 rang cho tin hiéu NE.
Hai rotor nay gan cung truc véi b chia dién, banh rang tin hi€u G nam trén, con banh rang

phat tin hiéu NE phia dudi.
a Nguyén ly hoat dong

B6 phan chinh cua cam bién 12 mét cudn cam ung, mOt nam cham vinh ctru va mat
rotor ding dé khép mach tir c6 s ring tiy vao loai dong co. Khi cua ring cua rotor khong
nam dbi dién cuc tir, thi tir théng di qua cudn cam tng s& c6 gia tri thip vi khe ho khong khi
16n nén c6 tir trd cao. Khi mot cra rang dén gan cuc tir ciia cudn ddy, khe hé khong khi giam
dan khién tir thong tang nhanh. Nhu vay, nho sy bién thién tir thong, trong cudn day s& xuét
hién mot ste dién dong cam tng. Khi cua rang rotor ddi dién véi cuc tir cia cudn cam ung,
tir thong dat gia tri cuc dai nhung dién ap & hai dau cudn day bang khong. Khi cua rang rotor
di chuyén ra khéi cuc tir, thi khe hé khong khi ting dan 1am tir théng giam sinh ra mot stc
dién dong theo chiéu nguoc lai.

o Tin hiéu G: cudn cam nhan tin hi¢u G, gén trén than bo chia dién. Rotor tin hiéu G
c6 4 rang s€ cho 4 xung dang sin khi truc cam quay mot vong.

o Tin hi¢u NE: tin hiéu NE dugc tao ra trong cudn cdm Ung c6d cung nguyén ly nhu
tin hiéu G. Piéu khac nhau duy nhét 14 rotor cta tin hiéu NE ¢ 24 ring. Cudn cam tng s&

phat 24 xung khi truc cam quay mdt vong.

Engine ECU
/—ﬁ 80°C
a2 L A~
Tin hiéu
G
G-
{Eg} L NE AMV— NE

N

Hinh 8-46. So' d6 mach dién va dang tin hi¢u xung G va NE
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8.6.5. Cam bién nhiét d¢ nwéc lam mat

e Cong dung : dung dé xac dinh nhiét d6 nudc 1am mat, cling chinh 13 nhiét 46 dong
co, ¢6 ciu tao 1a mot dién trd nhiét (thermistor) hay la mdt diode.

e Ciu tao: thudng 13 mot try rdng c6 ren ngoai, bén trong c6 gan mot dién trd ban
dan, c6 hé s6 nhiét trd am (NTC — Negative temperature co-efficient). Khi nhiét do ting,

dién tr& giam va nguoc lai. Thuong gidc no61 c6 mau xanh 14 cay.

3 2 1
#WWJ“_I’L_“
/S
S Y1 A
p I

Hinh 8-47. Ciam bién nhiét dé nwéc laim mat

1.Dau ghim; 2. Vo; 3. Pién trd (NTC)

O dong co lam mat bang nude, cam bién dugc gan ¢ thadn may, gan bong nudc lam mat.

O mot s6 dong co, cam bién dugc gan ¢ nap may.

e So' 46 mach dién

ECU
Tin hiéu THW
THW
~ o)
E, R 12V
THW E, E,

Cam bién nhiét dé
nudc

Hinh 8-48. Mach dién cdm bién nwéc lam mdt

o Nguyén ly lam viéc
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Khi nhiét d¢ dong co thép, gia tri dién trd cao, khi nhiét d§ dong co cao, gia tri dién trd
s& thap. Gi4 tri ndy sé& bao vé cho ECU biét, tir 46 ECU biét dong co dang néng hay lanh dé
diéu chinh luong xing phun cho thich hop

R

' Chua y
Néu gidc cim ciia cam bién nhiét dp nwéc lam madt bi ngit, ECU EFI sé cho
ring nhiét dp nwéc lam mdt la rit thap va ting lwong phun xing bang khodng hai
lin lwong phun tai nhiét dé nwéc lam mdt la 80°C.
Néu dpng co dang chay cam chirng, hén hop sé qud giau xang va dong co
sé chét may.

8.6.6. Cam bién nhiét d§ khdng khi nap (Intake Air Temperature hay Manifold

Air Temperature sensor)
e Cong dung: cam bién nhiét 46 khong khi nap dung dé xac dinh nhiét d6 khong khi
nap.
e Chu tao: giéng nhu cam bién nhiét do nudc 1am mat, n6 gém mot dién tré duogc gén

trong bo do gié hodc trén duong dng nap.

R

1

Hinh 8-49. Cédm bién nhigt dp khéng khi nap

1. Pau ghim; 2. Pién tré (NTC)
o Nguyén ly lam viéc

Ti trong cua khong khi thay ddi theo nhiét d6. Néu nhiét do khong khi cao, ham lugng
oxy trong khong khi thap. Khi nhiét do khong khi thap, ham luong oxy trong khong khi tang.

Trong cac hé thdng diéu khién phun xing (trir loai LH — Jetronic v6i bo do gi6 kiéu day
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nhiét) luu luong khong khi duoc do boi cac bo do gio khac nhau chu yéu duoc tinh bang thé
tich. Vi vay, khdi luong khong khi sé phu thudc vao nhiét do khi nap. Ddi voi cac hé théng
phun xing do luu lugng gi6 bang thé tich, ECU xem 20°C 14 nhiét 6 chuan, néu nhiét do
khong khi nap 16n hon 20°C thi ECU s& diéu khién giam lugng xing phun; nguoc lai nhiét
d6 khong khi nap nho hon 20°C thi ECU sé& diéu khién tang lugng xang phun. V&i phuong

phép nay, ti 1¢ hon hop hoa khi s& duge dam bao theo nhiét d6 moi truong.

ECU
Tin hiéu THA
HA
iH ._14\/M 12v
E, R

Cam bién nhiét
dd khi nap

Hinh 8-50. Mach dién cim bién nhiét dp khong khi nap

8.6.7. Tin hiéu danh lira cia dong co (IG)

Khéa dién

AM[ =116
lo“cr] 1G

ECU

[T

Hinh 8-51. Mach dién tin hi¢u danh lira ciia dong co

bay la mot tin hi€u quan trong cho ECU dé nhan biét toc do dong co. N6 dugc dung
dé tinh toan lugng phun co ban va dé ngat nhién liéu(xang). Khi dién 4p tai cuc Am ciia cudn
danh lira (bobin) vuot qua 150V, ECU nhan biét tin hiéu so cp nay.
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% Chuy

Néu bi hé mach trong hé thong ddy dan hay tiép xiic khéng tét tai cdc cuwc, tin higu
IG dén ECU sé bi mit, dong co sé chét may.

8.6.8. Tin hi¢u may khéi dong

G )

AM ST STA

{(MT) J _g } ECU

|
To circuit opening relay

E.

= — \ J
Hinh 8-52. Mach dién tin hi¢éu khoi dong

Khi khoi dong dong co, mot tin hiéu tir may khoi dong duge goi vé ECU dé ting thém
lwong xang phun trong sudt qua trinh khéi dong.

8.6.9. Ro - le EFI chinh

RO - le nay c6 tac dung nhu ngudn dién ctia ECU va rd - le md mach. N6 ¢6 chire ning
ngan sy sut ap trong mach ECU.

Dong dién chay qua cudn ro - le khi khoa dién bat (ON). Tiép diém tiép xuc va dong
dién chay qua cau chi dén ca ECU va ro - le mo mach cho bom xang.

s Chui y: ro - le chinh bi hw sé lam cho cdc tiép diém mé, ngd't nguén cdp cho ECU
va ro - le mé mach, dén dén dpng co ngirng hoat dong.

Ru le EFI chinh

= 8

r——o./-*

- Role md Bom nhién
T nach licu
: 5 $

T =
. E,[ [Fe Cam bién luu
luong khi E
'
Cong tac -1
b ~——

nhién ligu

Hinh 8-53. So' @6 mach di¢n ro - le EF1 chinh
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8.6.10. Cam bién ndng dp dxy
o Céu tao

Khi quyén P

Cam bién
0X1
bién cyc Platin
Phan ti ZnO»
Dién cyc Platin

Hinh 8-54. Céu tao va so dé6 mach di¢n cam bién néng d oxy
o Hoat dong
Dé chdng 6 nhilm, trén cac xe dugc trang bi bd hoa khir (TWC - Three way
catalyst). BO hod khur s€ hoat dong véi hiéu suét cao nhat & ti 1& hoa khi 1y tudng tac A = 1.
Cam bién 6xy dugc dung dé xac dinh thanh phan hoa khi tirc thoi clia dong co dang
hoat dong. N6 phat ra mot tin hiéu dién thé goi vé ECU dé diéu chinh ti 16 hoa khi thich hop
trong mot diéu kién 1am viéc nhét dinh.

Cam bién 6xy dugc lap & duong ong xa.
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CAU HOI ON TAP
1. V& so d6, trinh bay nguyén 1y 1am viéc mach dién diéu khién bom xing.
2. V& so d0, trinh bay nguyén 1y 1am viéc mach dién diéu khién kim phun.
3. V& so do, trinh bay nguyén 1y lam viéc mach dién cap ngudn +B.

PHAN TU HQC O NHA

Poc thém ndi dung sau trong cac gido trinh sau:

1. Phan 8.6.5 Cam bién nhiét d§ nwéc 1am mat, 8.6.10 Cam bién ndng d6 oxy
trong Chuong 8, tai liéu Gi4o trinh DPONG CO BPOT TRONG, Khoa Dong luc Trudng Cao
dang K¥ thuat Ly Ty Trong TP Hd Chi Minh, nim 2012.

2. Chuong 11, tai liéu Gigo trinh BPONG CO POT TRONG 1, Nguyén Vin
Trang, Truong Pai Hoc Su Pham Ky Thuat TP Ho Chi Minh, nam 2009.
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CHUONG 9: HE THONG PANH LUA
Giéi thiéu:

Trong chuong nay gi6i thiéu vé hé thdng danh ltra va nhin dang dugc hé thdng danh
trén dong co 0 to ciing nhu cac dong co xing khac . Gitp ngudi hoc naim dugc cong dung,
ciu tao, nguyén 1y lam viéc cua hé thong , biét Iy thuyét chan doan hu hong cia hé thong
danh lua .

Muc tiéu:

- Sinh vién trinh bay dugc cu tao, nguyén 1y 1am viéc cta hé thong danh lira.

- Sinh vién trinh bay duoc cdu tao, nguyén 1y 1am viéc ctia hé thong danh lira ban dan

- Sinh vién trinh bay dugc cau tao, nguyén 1y lam viéc ciia hé thong danh lira ban dan
c6 vit diéu khién.

- Sinh vién trinh bay duogc ciu tao, nguyén 1y 1am viée cta linh kién ban dan co ban.

- Sinh vién trinh bay duoc ciu tao, nguyén ly lam viéc cua hé théng danh Itra dién tu
nhu IIA, DLI, DIS
No6i dung chinh:

9.1. KHAI NIEM CHUNG

9.1.1. Cbng dung
Hdn hop hoa khi bi nén va nd trong xy-lanh, ning luong ¢ duoc 1a tir sy gidn nd cua
khi chay. Hé thong danh lira 1a ngudn sinh ra tia lira dién dé d6t chay khoi hoa khi dang bi
nén do.
9.1.2. Yéu cau
Dé dong co hoat dong co hiéu qua, phai c6 3 yéu cau sau:
+ Ap suat nén cao
+ Thoi diém danh lira ding va tia lira manh

+ Ti 1¢ hoa khi tot
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e Tia Iira manh: Khi hoa khi bi nén trong xy-lanh, n6 sé¢ gay kho khan cho viéc phong
tia lira dién (diéu nay 1a do khong khi c6 dién trd va dién tré nay ting khi khong khi bi nén).
Vi vy, dién ap duoc cap cho bu-gi phai du 16n dé dam bao phit ra tia lira manh

gitra 2 cuc bu-gi, dién ap nay khoang 15 - 45KV.

e Thoi diém danh lira ding: Dé hdn hop hoa khi duoc chay tron ven, phai c6 mot sb
phuong phap lam thay doi thoi diém danh lira pht hop véi sb6 vong quay dong co va tai trong
(vi tri mo canh budém ga).

e D) bén thich hop: Néu hé thong danh lira hong, thi dong co khong hoat dong vi vay
hé théng danh Itra phai du do tin cay dé chiu dugc su rung dong va nhiét do cua dong co,
cling nhu dién 4p cao trong ban than hé théng danh lira.

9.1.3. Phan loai

Trén dong co xang thuong ding cac hé thong danh lira sau:

e Hé théng danh Itra sir dung vit Itra, dugc st dung trén cac dong co doi ci.

e Hé théng danh Itra dién tir, dugc ap dung trén cac loai 6t6 doi mai.

e Hg¢ théng danh lira dién tir, duoc ap dung cho cac dong co 1 xy-lanh va trén xe
gan may.

9.1.4. SO PO CHUNG HE THONG PANH LUA SU DUNG VIT LUA

Ignition
/ switch

\

a— Battery

12 volts in

Up to 60,000
volts out
Ignition — — /
coil Spark
plug wire

Switching — Spark
device plug

—  Electric A
arc

Hinh 9-1. So' dé chung hé thong dinh liva
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Ignition SWItCh.........cccovvviiiiiiiiies 12 VOIS IN (e
Up to 60,000 volts out ..........cceceuveene. [gNItion drive .......cccceeveeeiec e,
Spark plug......ccoveeviieiiee Spark plug.....ccooevveeiieecee e,
Electric arcC........ccccovvvvvvveiiie e, DALtErY ..ccvvveieeceece e

9.2. CAU TAO CAC CHI TIET TRONG HE THONG
9.2.1. Cudn diy danh lira (bdbin, bién ap danh lira)
9.2.1.1. Cong dung

C6 cong dung bién dbi dién thé 6V, 12V, 24V thanh dong dién cao thé 15 - 45KV dé

bién thanh tia lira dién net giita 2 cuc bu-gi.

1. Pé cach dién
2. L&ithép

3. Cudn tht cip

4. Cudn so cap

5. Tam cach dién

6. Vo

Hinh 9-2. Céu tao bobin
9.2.1.2. Ciu tao
CAu tao 1 bd bin gém c6 2 cudn diy cing quén trén 1 15 thép, cudn thtr cap c6 nhiéu
vong day (15->20.000 Vong) day nhd, cudn so cap, day to c6 it vong day (300 vong), tit ca

dit vao hop, cudn so cdp nam ngoai cudn thir cAp nam trong va d6 day dau bién thé dé lam
mat cudn day.

Bobin thuong co6 ba coc: 1 coc c6 ghi dau (+) noi vao binh acquy, 1 coc ghi dau

(-) noi vao vit bua ¢ vit Itra va 1 coc to ¢ gitra dung dé lay dién thir cap dua dén nap bd
chia dién.

Néu 2 coc nho khong c6 dau gi c4, thi day dién & cong tdc may ndi vao coc nao cling
duoc.
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9.2.1.3. Hoat dfng

Bobin hoat dong theo nguyén tic cam tng dién tir, tirc 13 dung su thay dbi tir truong
cua cudn day dién di qua dé 1am phat sinh trong cudn day ké can 1 nguén dién khac co dién

thé cao hon.
9.2.2. Cong tic may (CTM)

Cong dung ndi hay ngit dong dién dén hé théng danh ltra khi dong co hoat dong hay

ngung.
Thuodng coéng tic may cd 3 vi tri:
« OFF: tit may
¢ IG: nbi dén hé thong danh lira
o STA: vi tri khoi dong
9.2.3. bién tré phu

Dé tang cuong cho hé thdng danh lira, trude bobin ¢ 1 dién trd mac ndi tiép vi cudn
so cap. Dién tré nay c6 cong dung:

¢ Giir cho bdbin khong bi néng hay chay khi dong co ngimg ma ta quén tit cong tic
may.

¢ Giir cho bobin khong bi néng khi dong co chay cham. Khi dong co hoat dong cham,
bo chia dién hoat dong cham, nén dién tr& mau nong, cang nong dién trd cang ti€u thy nhiéu

dién trd ciia mach so cap.

¢ Gitp cho dién thé thtr cép tang khi dong co chay nhanh. Khi chay nhanh bg chia dién

lam viéc nhanh nén dién tré ngudi do doé ti€u thu it dién.
C6 2 loai di¢n trd phu:
o) Mot 1a ki€u dién tréd ndm ngoai.

o Con 1 loai 1a kiéu dién tro dat bén trong.
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» Chii y: Néu ding bébin cé dién tré dit bén ngodi ma khéng néi dién tro, thi dong
dién qud mirc qui dinh sé chay trong cudn thir cdp, do vy phdi néi dién tré phu vao mach
danh lua.

Moét vu diém khéc ctia cudn danh lira c6 dién tro 1a cai thién kha nang khdi dong dong
CO.

Khi dong dién c6 gia tri 16n chay qua moto khéi dong trong khi dang khdi dong, do sut
ap dcquy lam giam dong so cép trong cudn danh lira. Do d6, dién ap thir cap giam xubng va

bu-gi danh ltra s& yéu hon.

Pé tranh didu nay, khi moto khoi dong quay, dong dién khong di qua dién tro. Két qua

1a cung cip truc tiép dién 4p ac quy dén cudn so cap. Vi vy, bu-gi s& danh lira manh hon.

Dén bo chia
dién va bu gi
>
Cuc 50 ST
IG
Gue 30

Dién trd

M6 to khdi ‘L - Acquy
ddng L _.[_

™\ Cuén day
T thu cap
Cudn day
so cap

Hinh 9-3. Mach dién hé théng danh lira cé dién tré
9.2.3.1. Cong dung: C6 nhiém vu ndi cit dong dién so cAp ding lic va phan phdi

dién cao thé cho cac bu-gi.
9.2.3.2. Céu tao cac chi tiét
B0 chia dién gém c6 céc chi tiét sau:
B phan tiép diém (vit lira)
o Tiép diém.
o Lo xo giam chén.

¢ B6 phan chia dién:
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o Nip bb chia dién
o Roto
¢ B6 phan diéu chinh danh lira sém:
o B0 diéu khién danh lira sém ly tAm.
o B0 diéu khién danh Itra som kiéu chan khong.
o B® chon tri sb dc tan.
e Tu dién
9.3.3.2.1 Tiép diém
e Hoat dong

Tiép diém

Lo xo giam chan

Cuc am e
cua cudn
socap

Tu dién Tam bat tiép diém
Hinh 9-4. Vi tri tiép diém trong bo chia dién
Tiép di€ém dugc dong va mé nho vau cam lap trén truc di€u khién. Truc diéu khién

duoc dan dong b1 truc cam véi tdc do bé’tng 15 toc d6 truc khuyu.

Cam c6 vau x4c dinh theo s xy-lanh, khi cam quay mdi viu cam 4n 1én can cam lam
mo tiép diém, vi cam tiép tuc quay, nén can cam quay tré lai nhd 10 xo can cam dé dong tiép
diém. Vi cam quay tron mdt vong, nén dong di¢n chay trong mach so cép cua cudn danh Ira
bi ngit, s 1an ngét bang véi sb xy-lanh dong co dé sinh ra dién ap cao trong trong cudn thir

cap cua cudn danh Iua.

e Yéu cau cia tiép diém
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Khe hd tiép diém

Hinh 9-5. Khe hé tiép diém

Bé mit tiép xtic cua tiép diém bi ddt chay (6xy hoa) boi nhitng tia lira dién cao 4p sinh
ra khi tiép diém mo (suat dién dong tu cam cua cudn so cip). Do viy, tiép diém phai dugc

kiém tra dinh ky va thay thé néu 6xy hoa qua mirc cho phép hodc cac van dé lién quan khac.

Tiép diém rat quan trong vi vay chiing ta phai quan tam dén cac diém sau:

+ Pién trd tiép xtic

+ Khe hé khdi cao su

+ Goc dong tiép diém

e Dién tré tiép xtic

Su 6xy hoa ctia bé mit tiép xtc cua tiép diém cang nhiéu va viéc tiép xtic cang kho ti
1¢ vé6i s6 1an dong ma tiép diém.

Sy tang 16p 6-xit gdy nén ting do nham ctia bé mat tiép diém cung lic d6 ting dién tro
tiép xuc, vi vy no giy giam dong dién so cap chay trong cudn so cap.

Nhitng yéu t sau lam ting dién trd tiép xtc cua tiép diém:

= DAau/ m& dinh trén bé mat tiép xuc: khi dau m& dinh 1én bé mit tiép diém gay nén
chay vi tia Itra hd quang va ting dién trg tiép xtc

= Cin chinh tiép diém khong dung: s& lam giam dién tich ving tiép xuc, ting nhanh
6xy héa va d6 mon cua tiép diém.

Vi vdy, ding bao gio bé cong hodc 1am bién dang tAm bét cua tiép diém va vit bua.
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@ Viing tiép xtc déu
(can chinh chinh xac)

| ey
=) Vung tiép
—:H__ xuc lénh
Can chinh

sai
H~ Ving tiép xtc
= khéng déu
Gia bat

Tay dan

{ o

Hinh 9-6. Vj tri tiép xiic giiva cdc tiép diém
e Khe ho céc khéi cao su
Khe hé giira cac khéi cao su 1 khe hd 16n nhét giira khéi cao su can tiép diém (vit bua)

va cam khi tiép diém dong. N6 ¢o tac dung nhu mot thong sb bao dudng dé xac dinh khe ho

tiép diém.

Khe hé tiép dié N s,
%™ Khe ho khéi cao su

TIEP DIEM DONG TIEP DIEM MO

Hinh 9-7. Khe hé khoi cao su

> Chiy

Cho dén nay, khe hé giita cdc tiép diém thuong sir dung lam thong sé bdo duwéng. Tuy
nhién, ddc tinh ndy cé thé gy nén éxy héa sém hon bé mdt tiép diém vi bi dinh dau m&, khi
sit dung 1d ¢ khi do khe hé tiép diém.

Sau khi thay thé tiép diém, diéu can thiét la diéu chinh khe hé tiép diém ban dau bang
cdch do khe hé khoi cao su nhw chi ra & hinh (9.7)

Khe ho khéi cao su:

* Pong co 4 xy-lanh: 0,45 mm

* Pdng co 6 xy-lanh: 0,30 mm

e Goc dong tiép diém (day 1a phan phirc tap ching ta khéng hoc)
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9.3.3.2.2 Tu dién

Thong thuong tu dién duogc lap bén ngoai vé bd chia dién va mac song song voi tiép

diém. Pién 4p tu cam trong cudn thir cap ting khi dong so cAp ngat nhanh hon.

Viéc ngit dong so cdp 1 cach dot ngdt ndy, tuy nhién, gay nén dién ap cao khoang 500V
trong cudn so cép vi hién tugng tu cam. Vi ly do do, tai thoi diém tiép diém mo, dong dién
tao ra tia ltra dién phong qua khe ho giita cac tiép diém va viéc ngit dong dién so cip khong
xay ra tuc thoi.

Cudn sa Cudn
cap thit cAp

—L-Ac quy

= Tiép diém md 1

o
] bién ap
—' l——— ty cam

Tu dién

Hinh 9-8. So' @6 mdc tu di¢n

Bu gi ;:\’

bé gidm thi€u ho quang tai ti€p diém, suat dién dong tu cdm trong cudn so cap xay ra

[13 A

khi tiép diém mé dugc tam thoi “cat” vao tu dién dé cho phép ngit dong so cap nhanh hon

va ngoai ra gitp tiép diém bén hon.
9.3.3.2.3 Bo phan diéu chinh dinh lira s¢m
e Su can thiét ciia viéc danh lira s6m

Panh lira sém 13 1am cho tia Itra dién net ra & bu-gi trude khi piston 1én dén diém chét
trén cua thi nén. Tia ltra dién phai net ding luc khéi hoa khi bi nén nho nhat thi hoa khi méi
chay hoan toan va dong co dat cong suit cao nhat. Ta biét ring mudn hoa khi dugc dbt chay
tron ven trong Xy-lanh phai can c6 1 thoi gian khoang Y200 gidy. Trong khoang thoi gian rat
ngin ay néu ta dé piston 1én téi diém chét trén méi net lira thi piston di roi xa diém chét trén,

thi nhu thé Iyc gidn nod tac dung 1én dinh piston s& giam.
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Ap suét I

Hinh 9-9. Qua trinh chay

¢ Thoi diém danh lira: Dé cong suit dong co hiéu qua nhit, thi 4p sut nén 16n nhat
phai xay ra tai 10° sau diém chét trén. Tuy nhién, do tir ltic bat dau bdc chay téi khi ap sut
do khi sinh ra dat cuc dai thi can 1 khoang thoi gian, do d6 thoi diém danh lira phai xay ra

trude diém chét trén.

Can phai c6 mot sd bién phap dé thay doi (sém hay mudn) thoi diém danh lira sao cho
phu hop nhit véi toc do, tai... Dé dat duoc muc dich ndy ngudi ta dung bo diéu chinh thoi

diém danh lira sém bang chan khong va b diéu khién ly tAm.

Thoi diém danh lira ban dau 1a thoi diém co cdu diéu chinh danh ltra sém khong hoat
dong khi dong co chay khong tai, goc danh ltra sém nay goi 1a goc danh lira sém ban dau.
Goc danh ltra som ban dau dugc diéu chinh bang cach xoay vo b chia dién. Goc danh lira
som ban dau thay doi tiiy thudc vao cac loai xe vi toc d truyén lira tiy thudc vao dung tich
dong co va hinh dang ctia budng dét.

» Chuy

= Néu thoi diém danh lira qud sém: Ap sudt buong dot I6n nhdt sé xay ra trude 10°
sau diém chét trén. Do d6 dp sudt bén trong Xy-lanh cao hon so véi danh liva tai thoi diém
diing nén hén hop khi — nhién liéu sé bing chdy va tiéng gé sé xdy ra dé hon, néu tiéng gé
qud som sé lam chay xupap, bu-gi, piston.v.v...

= Néu thoi diém ddanh lita qud tré: Ap sudt buong dot 1om nhdt sé xdy ra sau 10°sau

diém chét trén (tai diém ma piston di xuong dding ké), so véi danh lira ding thoi diém, dp
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sudt bén trong Xy-lanh twong déi thdp, do d6 céng sudt déng co giam va kém kinh té ciing
nhir xdy ra cdc vin dé khdc.

e Co ciu danh lira sém: Vi thoi gian truyén Itra dai hon khi toc do dong co tang va nd
thay doi tiy thudc vao do chan khong trong duong éng nap, thoi diém danh ltra ciing phai
dugc diéu khién theo cac diéu kién nay.

9.2.3.3. B diéu khién lira sém ly tim

o B9 diéu khién danh lira sém ly tdm diéu chinh thoi diém danh lira dya vao téc do

dong co.

- “O—
Tée Cao
40 xe
(36¢ danh Nho Lon
i1a som

Hinh 9-10. Piéu khién géc dinh liva sém theo toc dp dpng co
o B0 diéu khién danh Itra som ly tim s& 1am sém tiép diém danh lira khi toc do dong

co tang 1én dé cho 4p suat 16n nhat cta ky chay ludn xdy ra tai vi tri 10° sau diém chét trén.

Thai diém danh

Iba som
Tdc do dong
4+ €O cao hon

1
TDC Khoang
10°]

6, l

b2

Géc truc khuyu

Hinh 9-11. Diéu chinh géc danh lita sém  Hinh 9-12. Thdo lip 16 xo trong b chia dién
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o Cach nay duoc sir dung phd bién, nguoi ta dung luc ly tim cua 2 qua ta gan vao
truc cam cat dién. Cam cat dién va truc diéu khién 1a 2 bo phan riéng biét lién két v&i nhau.
Khi dong co chay cang nhanh, 2 qua ta bung ra cang xa, diéu khién cam cat dién di trudc
mot goc twong tmg dé ting goc danh lira sém.

» ChuY: Géc danh liva sém, c6 quan hé toc do dong co dwoc xdc dinh boi 16 xo bé
diéu khién. Do d6, phdi can thdn khi thao va lap bé chia dién khéng dwoc lam gidn 16 xo bo

dieu khien.

Chét da
10 xo

Lucly tAm

Goc danh lra sém

Hinh 9-13. Céu tao b diéu khién dinh liva sém ly tim
9.2.3.4. B) diéu khién danh lira sém kiéu chian khong
B diéu khién danh lira sém kiéu chan khong diéu chinh thoi diém danh lira dia vao
su thay doi chan khong trong dudng dng nap dudi sy thay doi tai ciia dong co va theo d6 1am

sém thoi diém danh Ira.
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Tai trong Thap Cao
ddng co
Goc danh Lén Nho
Iua som

Hinh 9-14. Diéu khién géc danh liva sém theo tdi trong dong co
o Hoat dong

= Khi tai trong dong co nhe, thi buém ga mé nho, d6 chan khong trong dudng éng nap
tang 1én. Ap suat thap trong dudng dng nap lam giam hiéu qua nap hoa khi, gy nén hdn hop

hoa khi vao xy-lanh it. Piéu d6 1am cho tdc do truyén ltra thap sau khi danh lia.

= Tuy nhién, khi tai trong dong co ting 1én, thi d6 chan khong trong dudng dng nap
giam xudng, ting hiéu qua nap hoa khi. Két qua 13, lam ting tdc d6 truyén lira sau khi truyén
Itra.

= Do d6, bd diéu khién danh Iira sém kiéu chan khong tang thoi diém danh lira sém khi
tai trong dong co nhe dé dam bao chéc chén cho ap suét buéng ddt 16n nhat dat tai 10° sau

diém chét trén.

Bo diéu chinh thai diém
danh lUa chan khong kép

=~
=N O v
Qo
a B6 chia dién /
r:::_ s ==
= L6 cam bién 7
\ Nt F

Hinh 9-15. B diéu khién dinh liva sém kiéu chén khéng kiéu don va kép
Do canh ga dong trong khi dong co chay cim chimg, 16 chan khong & phia trén canh

buém ga nén lic nay b diéu chinh thoi diém danh ltra sém khong hoat dong.
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Khi canh buém ga mé 1 chut, strc hut duoc tao ra & 16 chan khong, dd chan khong nay

tac dong Ién mang va mang kéo can noi.

Vi dia tiép diém quay nguoc chiéu vdi chiéu quay cua cam cat dién, do do6 thoi dieém
danh Ira dugc tang soém Ién nho goc quay dia tiep diém canh buém ga moé cang 16m. Po chan

khong & 16 chan khong manh hon dan dén goc danh lira sém tang 1én.
> Chay

o Khong dwoc dung ldan lon bo chia dién voi nhau vi moi bo chia dién co dac tinh danh

la khac.

o M0t vai dong co ¢ thiét bi kiém sodt khi thai (xd) dimg bé diéu chinh bang chén
khong kép.

Loai b diéu chinh ndy diéu chinh thoi diém mdt chit khi ddng co chay khong tai dé
bi lai thiee té ciia hé thong diéu khién khi thai lam giam mike d¢ ddm ciia hon hop hoa khi
tai thoi diém dé d@é giam lwong khi cacbua (khi chwa chdy) trong khi xa.

Khi kiém tra va diéu chinh thoi diém danh lira ban dau cia bo chia dién véi bé dieu
chinh kép, théo ong chan khéng ciia mang phy va bit lai.

9.2.3.5. B chon tri sd 6ctan

o Nhu da giai thich ¢ phan trudc, thoi diém danh lira phai dugc diéu chinh, c6 tinh
dén thoi gian d6t chay hoa khi, dé ap suét chdy bén trong dong co tai thoi diém 16n nhat khi
goc truc khuyu 1a 10 d6 sau diém chét trén (ATDC).

o Tbc do chay cua hoa khi (tbc do lan truyén ngon lira) khac nhau phu thudc vao loai

xang (chi s0 Octan cua no).

o Vi vay, dé sir dung luc day trong xy-lanh hiéu qué nhét, thi thoi diém danh lira phai

dugc dicu chinh theo chi s6 Octan cta xang.

= Néu ding xang c6 tri s6 dctan thap hon tiéu chuan: nhiét do dét chay ciia xang s& thap
hon so vé&i chuan, dan dén toc do chay cao, ap sut cuc dai trong budng ddt Pmax xay ra
trude 10 do sau TDC giy nén kich nd va dong co s& bi gd may. Vay thoi diém danh lira

phai dwgc diéu chinh chim (chinh tré lai).
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= Néu dung xing cé tri s6 dctan cao hon tiéu chudn: nhiét 4o d6t chay cua xing s& cao
hon so v6i chuan, dan dén téc do chay cham, ap suét cuc dai trong budng dét Pmax xay ra
sau 10 do sau TDC, dan dén cong suat dong co sé giam. Vay thoi diém danh lira phai dwoc

diéu chinh ting (chinh sém 1én).
» Chuy

o Vithay doi dac tinh diéu chinh thoi diém danh lira bcing viéc su dung bo chon tri 50
octan anh huong dén khi thai. Do d6 bo chon tri sé octan khong duwoc lcfp trén dong co co
trang bi hé thong diéu khién khi thdi.

o Khe hé tiép diém, goc déng, thoi diém danh lira va cdc théng sé diéu chinh dong
co nhw khe hé xupdp, khe hé bu-gi phai dwoc diéu chinh ding truede khi diéu chinh bg chon
tri 6 dctan.

Hinh 9-16. Bg chon tri sé éctan (6 vi tri binh thwong)

B6 chon tri sb dctan & vi tri binh thuong khi dat duong d4u trén nm diéu chinh théng
v6i mit dau cua phan ren lap nip ddy va dudng tim dit thang v6i dau danh trén vo bo chia
dién.

Phai ludn dit lai bo chon tri s6 dctan & vi tri binh thudng trude khi diéu chinh goc dong
va thoi diém danh ltra ban dau.

Tham khao

O déng co 4A-F (Toyota), xoay niim bé chon tri s6 éctan mét vong thi thoi diém danh
lira diéu chinh sém hay tré khodng 4°.

9.3. B0 chia dién
9.3.1. Nip bd chia dién
Trén dong co 1 xy-lanh khong can bo chia dién, nguoi ta chi ndi day dién cao thé ra
thang bu-gi 1a xong. Trén dong co nhiéu xy-lanh phai dung 1 nap tuan ty chia dién cho mdi

xy-lanh dung thoi diém.
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Nip bo chia dién lam bang chat cach dién (époxy) c6 thé chiu dugc nhét do cao ¢ s6
nu than bang voi s xy-lanh cua dong co, gitra ndp c6 nu trung wong nhan dién cao thé tur
bobin rdi truyén sang cho mo quet. Mo quet lap an khdp voi truc cam cat dién dé khi nao
cam vira m& vit ltra thi moé quet (roto) phai tring ngay 1 dién cuc bén ¢ nip bo chia dién.
Khe h¢ khong khi khoang 0,8 mm dugc tao ra gitta dién cuc bén va dién cyc roto dé tranh

gay tré ngai sy quay cua roto.

Oz6n sé& sinh ra vi su ion hoa trong khi dong cao ap phong qua khe hé khong khi nay,

16 thong hoi nho phai ¢o trén nip va vo bo chia dé thong hoi.

L9 xa céng tac trungtam . .
.. Khoi can bang
Miéng cong tac trung Pién cuc ré to

tam (than chi) \\

L6 théng hot

Kre ho
—khong khi

= Nap bd chia dién

Hinh 9-17. Céu tao ndp bé chia di¢n va réto
» Chay
Néu ¢6 bui hodc hoi dm trén ndp bé chia dién thi hién twong lée sang (hé quang
ciia dong cao dp) trén bé mdt bé chia dién c6 thé xdy ra, gdy nén ngdn mach giita cdc dién
cuc. Do vay, néu ncfp bi ban hodc bi wét thi phdi lau no bcing gié sach.

Dién cuc bén bi 6xit héa boi sw phéng dién t6i 1 s6 ché nhung khéng nén danh béng
bang gidy rdp (nhdm), vi diéu nay lam mon dién cwc va tang khe ho khéng khi va khé tao ho
quang. Diéu nay ciing cé thé gdy nhiéu radio.

9.3.1.1. Roto (mé quet)

Réto duogc ché tao tir nhua époxy (giéng nip bo chia dién), trong bo chia dién cua dong
cod1sd vung dau cuc roto 1a 1 chdi than duoc boc 1 mang ngan dién nhu 6xit chi hodc
nhom, diéu nay 1a dé ngan chin tiéng on danh lira va ciing nhu giam nhiéu radio.

Pau dién cyuc cua roto phi 16p chiu lira c6 thé bi 6xy héa bdi sy phong dién, nhung

thue té no6 1a két qua cta 16p chiu lira.
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9.3.2. Bu-gi
9.3.2.1. Cong dung

Trén dong co xing, bu-gi c6 nhiém vu bién dong dién cao thé thanh tia lira dién nhay

qua 2 cuc dé d6t chay hoa khi, trong xy-lanh & cubi thi nén.

9.3.2.2. Cau tao

} N&p nhin
Stt cdach
nhiét
bién cuc
gitta

Vé
b

ién trg

Gioang dém
L.oi dong

bién cuc Céach nhiét

trung tAm
Pién ce tidp
dat
Hinh 9-18. Céu tgo bu-gi
9.3.2.3. Khe hé bu-gi va dién 4p yéu ciu
Khe h¢ gitra cac dién cuc 16n hon thi viéc phong dién tréd nén khé hon va dién ap yéu
cau ciing 16n hon.

Khi dién cuc bi mon lam tang khe ho, viéc phong lira kho hon, gay nén bd may.

§ i€ Au tron
14,000+ Dién cuc dau
71 5

-
12,000 e |

10,000

8,000 Dién cuc vudng

6,000+

Dién 4p ybu cAu

4,000

2,000

1 2 3 4 5 6 7
Khe ho dién cuc

Hinh 9-19. Khe hé va dién dp yéu ciu
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9.3.2.4. Ap suit nén va dién ap yéu cau

Ap suét nén ting 1én thi sy phong dién tré nén kho khin hon va dién ap yéu ciu ciing

tang 1én.

Diéu nay xay ra chi yéu ¢ tai trong dong co cao khi xe chay tdc do thap ma buém ga

mo hét cd.

Dién ap yéu cau ciing tang khi nhiét d ctia hoa khi giam xudng.

14,0007 Nhiét 46 cua hon hop
12,000 A"
< 10,000 =3 400
- =
< | )
5. 8,000} < =
‘2 Bymo_y g i
< <
0O 4 0 ©
,00 200 [ )
2,000t 3,500+
OO 1 2 3 4 5 6 7 8 £ ' —
Rersalaibin 500 600 700 800°C
(kg/cmi) Nhiét dé dién cuc
Hinh 9-20. Ap suat nén va Hinh 9-21. Nhiét d¢ dién cwc va
dién ap yéu cau dién ap yéu cau

9.3.2.5. Nhiét d dién cwe va dién ap yéu cau

Nhiét d6 dién cuc thudng tang 1én khi téc d6 dong co ting. Tuy nhién, dién ap yéu cau

cho phéng dién gidm khi nhiét dg dién cuc tang lén.
9.3.2.6. Vung nhiét

Vung nhiét ctia bu-gi xem nhu 13 lwong nhiét tan ra tir bu-gi, bu-gi tan ra nhiéu nhiét
hon dugc goi 1a “bu-gi lanh™ , vi ban than bu-gi nay lanh hon, con bu-gi tan ra lugng nhiét it

hon dugc goi 1a ““ bu-gi nong” vi nd giir nhiét.

Bu-gi dugc in ma so co ban, né mo ta két cau bu-gi, dac di€ém,..., ma dugc ghi hoi

khac tiy thudc vao nha ché tao nhung thuong thi:
e M3 s6 ving nhiét cang 16m thi bu-gi cang lanh

e M3 s6 ving nhiét cang nhé thi bu-gi cang nong
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Nippondenso
W20EXR-U11
(11} i s [4
NGK ] o
, - Vung nhiét
‘ BPRBEY11 _
l L.——_—..—_.

fr

=
Buginguséi  Bu gitiéu chudn Bu gi néng

=
Hinh 9-22. Md s6 bu-gi va sw khdc nhau giira bu-gi néng va bu-gi lanh

= Chiéu dai phan st cach nhiét va ving nhiét
Chiéu dai phan st cach nhiét (T) cua bu-gi néng va lanh khac nhau nhu hinh 9.22.

o Bu-gi lanh c6 phan st cach nhiét ngan hon nhu hinh a, vi dién tich bé mit tiép

xuc voi ngon Itra nho, va duong truyén nhiét ngén, no truyén nhiét t5t va nhiét do dién cuc

trung tAm tang khong cao. Vi vay, néu dung bu-gi lanh thi khé c6 thé xay ra hién tuong danh

Itra som.
o Mit khac, bu-gi néng cé phan st cach nhiét dai hon, dién tich bé mat tiép xtc
v&i ngon ltra rong, dudng truyén dai va téa nhiét it. Vi vy, nhiét do dién cuc trung tam tang
cao va nhiét d6 tu lam sach (450°C — 950°C) dat duoc nhanh khi & pham vi tde do thép hon
d6i véi bu-gi nguoi.
9.3.2.7. Bu-gi ¢6 dAu di¢n cuc Platium (bu-gi bach kim)
Céac hang muc cua dic tinh danh lira d noi trude dy ciing c6 thé dung cho bu-gi c6
dau dién cuc Platium. Pau dién cyc trung tim va dién cuc tiép dat doi dién duoc phu 16p
mong Platium dé kéo dai tudi tho cua bu-gi. Kiéu bu-gi ndy chon cho mét s6 dong co trang

bi thiét bj kiém soat khi thai.

Bu-gi bach kim c6 cac dic diém sau:
+ Cai tién dic tinh danh i, duong kinh dau dién cuc trung tdm giam téi 1,1 mm (tur

2,5 mm cho bu-gi thong thuong), va khe hé dién cuc tang tdi 1,1 mm (tir 0,8 mm).

174
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‘J\/va
-

DAu dién Dién cuc thuong
cuc platium

Hinh 9-23. Khe hé khdc nhau 2 logi dau dién cuc

+ Pau cua dién cuc co Platium nhé ra, vi vay giam dugc mon dién cuec, diéu nay lam
cho viéc kiém tra va diéu chinh khe ho 13 khong can thiét va khong can thay thé khi téi
100.000 km.

+ Chiéu rong mit cit ngang ctia phan 6 canh giam t&i 16 mm, bu-gi thong thuong 1a
20,6 mm. Nhu vy giam dugc kich ¢ va trong luong, cai tién 1am ngudi cta bu-gi.

+ D& dang phan biét bu-gi c6 dau Platium khac v6i bu-gi thong thuong khi khong théo
chung ra khoi dong co 1a n6 ¢6 5 vach xanh ddm quanh phan cach nhiét.

Ghi chu

Thay cir sau 60.000 ddm hodc 100.000km, khéng dwoc diéu chinh khe hé.

=3 Co cac duong | Khéng c6 dudng
5"‘“ xanh dam xanh dam

B E

[N ”

Bu gi dau dién Bu gi thuong
cyc platium

Hinh 9-24. Kich thwdc khdc nhau 2 logi dau dién cuc
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9.4. HE THONG PANH LUA BAN DAN (PIEN TU)
9.4.1. Nhuoe diém cia hé thong danh lira thwong (c6 vit lira)
e Tiép diém (vit ltra) phai bao dudng dinh ky vi ching bi chay rd bdi tia lira hd quang
trong qua trinh hoat dong, vi vay tang gia thanh bao dudng cho nguoi sur dung.
e Tiép diém d4nh lira khong chinh x4c sau mot thoi gian sir dung.
e Dién ap thir cip bi giam sau mot thoi gian sir dung.
9.4.2. Phan loai h¢ thong dang lira ban din

Hién nay, trén hau hét cac loai 6t6 déu sir dung h¢ théng danh ltra ban dan vi loai nay
c6 vu thé 1a tao duoc tia lra manh & dién cuc bu-gi, dap ung tot cac ché d6 1am viée cia dong
co, tudi tho cao... Qua qua trinh phat trién, hé théng danh Itra dién tir duoc ché tao, cai tién
v6i nhiéu loai khac nhau, song co thé chia 1am hai loai chinh nhu sau:

9.4.2.1. H¢ thong danh lira ban din diéu khién kiéu truec tiép

Trong hé théng nay, cac linh kién dién tir duoc to hop thanh mgt cum mach duoc goi
1a Igniter, bd phan nay c6 nhiém vu dong ngit mach so cip nho cac tin hiéu danh lLira (tin
hiéu dién ap) dwa vao. Hé thong dénh lira ban dan loai ndy con c6 thé chia lam hai loai 1a:

+ Hé théng danh lira ban dan co vit diéu khién: vit diéu khién c6 cdu tao gidng nhu
trong hé thong dénh lira thudng nhung chi lam nhiém vu diéu khién déng mé transistor.

+ Hé thdng danh ltra ban dan khong c6 vit: transistor cong sut duoc diéu khién bang
mot cam bién danh lira.

9.4.2.2. H¢ thong danh lira dwoc diéu khién bing ky thuit s6

Hé théng danh lira diéu khién bang k¥ thuat s6 con goi 1a hé thong danh Itra theo
chuong trinh. Dya vao céc tin hiéu nhu: tdc do dong co, vi tri cot may, vi tri buém ga, nhiét
d6 dong co,... ma bo vi xur Iy (ECU — Electronic Control Unit) s& diéu khién dé Igniter tao

ra tia ltra & mach thir cAp vao dung thoi diém danh lua.
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9.4.2.3. Hé thong danh lira c6 vit diéu khién
So do

Hé théng danh ltra 6 vit diéu khién hién nay rat it dugc san xut. Tuy nhién, ¢ Viét

Nam van con mot s0 loai xe cii trudc kia c6 trang bi hé thong nay.

L

= Bén bd
w] l wp  chia dién

T Re

C SW i

1 T

Hinh 9-25. So' @6 hé thong ddnh lita ban dén cé vit diéu khién

Cudn so cidp W1 cuia bobin duoc mac ndi tiép voi transistor T, con tiép diém K dugc
ndi véi cuc géc cta transiator T. Do c6 transistor T nén diéu kién lam viéc cta tiép diém
dugc cai thién rd rét boi vi dong qua tiép diém chi 1a dong diéu khién cho transistor nén
thuong khong 16n hon 1A.

Nguyén ly lam viéc

Khi cong tic may SW dong thi cuc E cua transistor T duoc cap dién duong. Con dién
ap & cuc C va cyc B cuia transistor ¢ gia tri am. Khi cam khong doi, tiép diém K dong, s&
xuat hién dong dién qua cuc gbe cua transistor theo mach sau:(+) dcquy =>SW => R¢ =>w;
=>cyc E =>cuc B => Ry =>K (-) dcquy. Ry 13 dién tré phan cuc duogc tinh toan sao cho dong
lp vira dii dé transistor van bao hoa. Khi transistor ddn dong qua cudn so cap di theo mach:
(+) dcquy =>SW =>R¢ => w1 =>cuc E =>cyc C =>mass (-) dcquy. Dong so cp cua bobin
c6 thé tinh bﬁng téng dong dién Ip + ¢ cta transistor T. Dong dién nay tao nén mot nang
luong tich lily trong tir trudng trén cudn so cip cta bobin va khi tiép diém K md, dong Ip=
0, transistor T khoa lai, dong so cdp 11 quaw 1 ciing bi triét tiéu thi ning lugng nay duoc
chuyén héa thanh nang lugng dé danh lira, va mot phﬁn thanh strc dién dong tu cam trong

cudn W1 cua bobin.
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Strc dién dong ty cam trong cudn w1 & hé théng danh Itra thuong c6 gia tri khoang 200
— 400 V hodc hon nita. Do vdy, khong thé dung bobin cta cac hé théng danh lira thudng cho
mot sb so d6 danh ltra ban dan vi transistor s& khong chiu ndi dién ap cao nhu vay dat vao

cac cuc E — C cua no khi transistor ¢ trang thai khoa.

Trong cac hé théng danh Itra ban dan ngudi ta thuong sir dung cac bobin ¢ hé sé bién
ap 16n va dg tu cam L1 nhé hon loai thuong hodc nguoi ta co thé mic thém cac mach bao vé

cho transistor.
9.45 Hé théng danh lira ban din khéng c6 vit diéu khién
9.4.5.1 Cac loai cim bién d4anh lira

Trong hé thong dénh lira ban din khong co vit diéu khién, cam bién danh lira s& thay
thé vit diéu khién va lam nhiém vu tao ra hodc lam mét tin hiéu dién ap hodc tin hi¢u dong
dién vao dung thoi diém danh lira dé goi vé Igniter diéu khién céc transistor cOng sudt dong
hodc mé. Thong thuong, trong hé thdng dang lira nguoi ta thuong dung cam bién Hall, cam
bién dién tlr, cam bién quang. Cac loai cam bién niy ciing c6 thé dugc dung trong hé théng
danh Itra bang k¥ thuét s6. Ngoai cong dung phat tin hiéu dénh lira, cdc cam bién nay con co

thé dugc dung dé xac dinh sd vong quay dong co, vi tri c6t may, thoi diém phun cua kim

phun.
R € b6
SW 5 r____{:‘_*'chla dién
N ! i(; L2
= CoSIC .
; accu Ryl _J :Bébm
e _—f
i 'KT‘. .
, 'IC d4nh 1¥a
o Cim bi¢hn )

Hinh 9-26. So' d6 tong qudt mach dién danh lira dién tir ditng cdm bién

Trong phén nay chung ta s¢€ lan luot nghién ctu cAu tao, hoat dong cua tung loai cam
bién.
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9.5. Cac cam bién trong hé thong danh lira
9.5.1. Cam bién dién tir
9.5.1.1. Loai nam cham ding yén

+ Céu tao
B6 phan phat tin hiéu bat transistor ngudn trong bd danh lira (IC) dé ngat dong dién so

cap bobin (cudn danh lira) tai thoi diém danh lira dung.

Dién 4p ra xoay chiéu

O Cudn nhan tin hiéu
Gi4 bit

Khe h3
khong khi

R&to  Namcham
tin hiéu  vinh cttu
Hinh 9-27. Ciu tao bé phén phdt tin hi¢u (cim bién) logi nam cham dikng yén
Day 14 loai may phat dong dién xoay chiéu (AC ) cam bién (bd phan phat tin higu) duoc
dat trong bd chia dién. N6 bao gém:
o Mot roto c6 s6 ring cam bién bang sé xy-lanh dong co (vi du 4 ring cho dong co 4
xy-lanh)
o Mot nam cham vinh ciru dé tir hoa cudn nhan tin hiéu.
o Cudn nhan tin hiéu duoc gén trén mot 151 sat tir hodc mot thanh nam cham, dung dé
phat dong dién xoay chiéu.
+ Hoat dong
o Khi réto quay, Céc ring cam bién sé& lan luot tién lai gan va lii ra xa cudn day. Lam
cho tlr thong trong cudn day bién thién tao ra mot dong dién xoay chiéu cé hiéu dién thé
khoang 0,5V (¢ tdc d6 cam chung), ¢ tdc d6 cao c6 thé 1én dén 100V. Khe hé nho nhét gitra

rang cam bién cua roto va 13i thép tir (khe ho khong khi ) khoang 0,2 — 0,5mm.
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o Dong dién nay duogc dua dé bd danh lta (IC, Igniter) dugc xem nhu 1a tin hi€u danh

Itra.
o Uu diém cua loai nay 1a rat bén.
9.5.1.2. Loai nam cham quay

+ Cau tao

Hinh 9-28. Céu tao cam bién dién tir logi nam chdm quay
1. R6to bang nam cham; 2. L&i thép tir; 3. Cudn ddy cam bién
+ Hoat dong
Pbi véi loai nay, nam cham duogc gan trén roto, con cudn diy cam bién dugce quan
quanh 13i thép va c¢b dinh trén vo delco (b6 chia dién). Khi nam cham quay, tir trudng xuyén
qua cudn day cam bién bién thién tao nén mot stic dién dong trong cudn day. Do tir thong
qua cudn ddy do6i dau nén stc dién dong sinh ra trong cudn day 16n. O ché d6 cam ching, tin

hi¢u dién &p ra la khoang 2V.
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9.5.2. Cam bién quang

Ciu tao

Pia cdm bién

g Photo transistor %} Photo diode
|

Hinh 9-29. Nguyén Iy cdu tao cam bién quang
Go6m 2 loai, khac nhau & phan tir cam quang.
Loai str dung: Led — photo transistor
Loai sur dung: Led — photo diode

Phan tir phat quang LED (Light Emitting Diode) va phan tir cam quang (photo transistor
hoac photo diode) dugc dat trong delco c6 vi tri nhu hinh v€. Pia cam bién duoc gén Vao

truc delco va c6 sb ranh tuong tmg sd xy-lanh dong co.
Hoat dong

Khi ¢6 dong anh sang chiéu vao cac phan tir cam quang sé dan dién va nguoc lai, khi
khong c6 dong anh sang no6 sé khong dan di¢n. Do dan dién cua chung phu thudc vao cuong

d6 4anh sang va hiéu dién thé giira 2 dau phan tir cam quang.

Khi dia cam bién quay, dong anh sang phat ra tir LED sé& bi ngit quing lam phan tr

cam quang dan, ngat lién tuc tao ra céc tin hi€u di€u khién danh Iua.
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9.5.3. Cam bién Hall (phan nay ching ta khéng hec)

9.5.4. Hé thong danh lira véi co cAu diéu khién géc danh lira sém bing dién tir
(ESA)
Khai niém
ESA 1a cum tir viét tat cta “ Electronic Spark Advance”. Trong hé thong danh Itra sém
dién tir (ESA) ndy, gia trj thoi diém danh lira ti wu duoc ESA cit trong may tinh diéu khién
dong co cho timg ché do cuia dong co. Hé thdng ndy cam nhan cac ché do cua dong co (toc
do dong co, nhiét do khi nap, nhiét do dong co, v.v...) tir cac bd phan cam bién dong co, sau
d6 Iwa chon thoi diém danh lira ti wu cho ché do hién tai, giri tin hiéu ngit dong so cap t6i

bo danh lira dé diéu khién thoi diém danh lia.

Toc do dong cd |—»

Thi diém
ddnh 1\fa t6i
wu

May
tinh

i

Tdi trong dong cd

Nhiét d6 dong ¢

-

TV

Hinh 9-30. So’ @6 khéi hé théng ddnh liva véi co ciu
diéu khién goc danh lira sém béng dién tir

Nhéan tin hiéu Ne

RS to tin hiéu Ne

Nhan tin hiéu G
RS to tin hiéu G
Hinh 9-31. B¢ chia dién co ré to tin hiéu Ne va G
C6 hé thong nay, viéc diéu khién dugc chinh xac hon dua vao ché d¢ hoat dong cua

dong co. Ma khong thé thuc hién duoc trong trudong hop hé thong khong co ESA, chi diéu
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khién tc 46 dong co va do chan khong duong nap mot cach tuyén tinh bang hé danh lira
som ly tAm va chan khong & trong b chia dién. Vi dung hé théng danh lira dién tir, cudn
thu tin hiéu duoc gén lién véi bo chia dién, nd phat ra tin hiéu tbc do dong co (tin hi¢u Ne)
va tin hiéu vi tri gbc quay truc khuyu (tin hiéu G). B diéu khién chan khong va co cau

diéu khién ly tam bi loai bo.

Nhan tin hi¢u Ne

i
NHAN TIN HIEU Ne

Hinh 9-32. Vj tri cdc cudn cim bién trong b chia dién
Uu diém
So v6i hé thong danh lira trude do, hé thong danh ltra véi co cau didu khién goc danh
lira sém bang dién tir c6 cac wu diém chinh sau:

o Gobc danh lira sém duoc diéu chinh toi vu nhat ddi véi tung ché d6 hoat dong cua
dong co.

o Goéc ngam dién ludn luén duogc diéu chinh theo tdc do dong co va hiéu dién thé
acquy, bao dam dién 4p thir cip & moi thoi diém 1a khong doi.

o Pong co khoi dong dé dang, cam churng ém diu, tiét kiém nhién liéu va giam do hai
cua khi thai.

o C6 kha ning chdng kich n6 cho dong co.

V6i nhitng vu diém ndi bat nhu vdy, trong twong lai hé thdng danh lira véi co ciu diéu

khién goc danh lira sém bang dién tir két hop véi hé thdng phun xang sé thay thé hoan toan

Gido trinh: Pong co dot trong 183



Chwong 9: Hé théng danh Iva

hé théng danh Itra ban dan thong thuong voi muc dich duoc dit 1én hang dau trong nganh

6to hién nay 1a su 6 nhiém moi truong do khi thai.

9.5.4.1, Hé thong danh lira hop nhat (I1A)

Khai niém

I1A 1a viét tat cua cum tir “Integrated Ignition Assembly”. Bo dénh Itra hop nhat (ITA)

két hop bo danh Itra va cudn day danh Itra vao bo chia dién.

Pac diém

ITA c¢6 nhimg dic diém sau:

o Gon nhe.

o) D0 tin cay cao vi khong co truc trac do ndi day bi dut.
o Tinh chéng thim cao.

o it anh huong boi diéu kién méi truong.

9.5.4.2. H¢ thong danh lira truc tiép (DI =Distributorless Ignition, DIS = Direct

Ignition System)

So do khoi

g [P
eeu L Hae—3
36, |

B danh Ia Cudn day Bugi
danh lra =

Hinh 9-33. So' dé céu triic va so do khéi hé thong DLI

Cudn day danh lGa

ECU

Bo6 danh
lua

Z4m bién vj tri cam
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Uu diém

o Do cudn danh lira co thé dat gan cac bu-gi nén day cao ap co thé ngan lai, vi vay
giam dugc tiéng 6n.

o Vi bd chia dién dugc loai bo nén khong xuat hién phéng dién bén trong va tiéng on
do do tranh dugc. Giam bt bo phan co khi cling loai bé dugc nhitng lo léng bi hong cac chi
tiét 6 vi vay tang do tin cay.

o Vi khong c6 diéu khién vé vat 1y thoi diém danh Lira nhu kich thude giita cac dién
cuc, thoi diém danh ltra c6 thé diéu khién pham vi rong hon (trong trudng hop dung bo chia

dién, néu danh Itra qua sém thi dong dién c6 thé chay qua ca dién cuc bén).

Dién cuc bén
Hinh 9-34. Kiéu ding bé chia di¢n

Phén loai
Hé théng danh Iura truc tiép c6 thé chia 1am ba loai chinh sau:
e Loai 1: Str dung mdi bobin cho ting bu-gi

Nho tan s6 hoat dong ciia mo1 bobin nho hon trudc nén cac cudn day so cap va thur cap

it nong hon. Vi vay kich thudc cta bobin rat nho va duge gian dinh véi nip chup bu-gi.
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+ 4

Bobineli '45.{%‘ ﬁg' gl

ECU

Hinh 9-35. So' d6 hé thé'ng ddnh lira truc tiép si dung méi bobin cho tirng bu-gi
Trong so dd nay, ECU sau khi xi 1y tin hiéu tir cic cam bién s& goi tin hiéu dén cuc
B cuia timng transistor cong suét trong igniter theo th{r ty thi n6 va thoi diém danh la.
Cudn so cap cua cac bobin loai nay c6 dién tré rat nho (<1Q) va trén mach so cip
khong st dung dién trd phu, vi xung diéu khién da duoc xén san trong mach diéu khién ciia

ECU. Vi véy, khong duoc thir truc tiép bang dién ap 12V.

e Loai 2: Str dung mdi bobin cho ting cip bu-gi

ECU

Hinh 9-36. So' @6 mach ddnh lira logi méi bébin cho tirng cdp bu-gi
Loai nay st dung hai bobin (cho dong co c¢6 z = 4): bobin thir nhat c6 hai dau cia cudn
thir cip duge ndi truc tiép véi bu-gi s6 1 va s6 4 con bobin thir 2 ndi véi s6 2 va s6 3. Phan
phéi dién ap cao dugc thuc hi¢n nhu sau
O thoi diém danh lira, xy-lanh s6 1 va s6 4 cung & vi tri gan tir diém thugng nhung

trong hai thi khac nhau nén dién tr¢ khe ho bu-gi cua xy-lanh trén ciing khac nhau: Ry # R4
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Lay vi du xy lanh s6 1 dang & thi nén thi Ry rat 16n con & xy-lanh s6 4 dang & thi thoat
nén R4 rit nho do sy xuit nhiéu ion nho phan Gmg chay va nhiét d6 cao. Do d6, R1>>Ry, ta
6 : UrrUy ; Ua=0. C6 nghia 1a tia lira chi xuat hién ¢ bu-gi s 1.

Trong truong hop nguoc lai R1<< Rs; U1~ 0; Usx U tia Itra s& xuét hién & bu-gi so 4.

Qua trinh twong tu cling xdy ra dbi v6i bu-gi s6 2 va sé 3. ECU dua ra cac xung diéu
khién dé dong mo cac transistor T1va T» tuan tu theo thi tu thi nd 1a 1-3-4-2 hoic 1-2-4-3.

Déi voi dong co 6 xy-lanh, dé dam bao thir ty thi nd 1-5-3-6-2-4, hé thdng danh lia
truc tiép str dung ba bobin: mot cho xy-lanh sé 1 va s 6, mot cho xy-lanh s6 2 va sd 5 va
mot cho xy-lanh s6 3 va so 4.

e Loai 3: St dung mot bobin cho tAt ca cac xy-lanh

Loai nay bobin ¢6 hai cudn so cap va mot cudn thir cap duge noi vdi cac bu-gi qua cac
diode cao 4p. Do hai cudn so cap quan ngugc chiéu nhau nén khi ECU di¢u khién m¢ tuan
tu transistor T1 va Tz, dién ap trén cudn thir cap s€ doi dau. Tuy theo dau cia xung cao ap,

tia ltra s& xudt hién & bu-gi twong tmg qua cac diode cao ap.

ECU

Hinh 9-37. So' @6 mach ddanh lira logi mét bébin cho tit cd cdc bu-gi
Vi du: Néu cuodn tha cép c6 xung duong, tia ltra sé xuét hién & s6 1 va sb 4.
Diode Ds va Ds dung dé ngin chin anh huéng tir 1an nhau gitta hai cudn so (lac T1 hoidc
T2 déng) nhung chung s& ting cong suét tiéu hao trén igniter.

Nhuge diém cia hé théng danh lta truc tiép loai 2 va 3 1a chiéu danh lta trén hai bu-

gi cung cap nguoc nhau dan dén hiéu dién thé danh lira chénh nhau khoang 1,5 dén 2 KV.
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CAU HOI ON TAP
1. V& so d6, trinh bay nguyén 1y 1am viéc hé thong danh lira thuong.
2. V& so d6, trinh bay nguyén 1y 1am viéc hé thong danh lira ESA, DIS

PHAN TU HQC O NHA
Doc thém ndi dung sau trong gido trinh sau:

Phan 9.3.5 Bu-gi, Hé thong danh lira ban din, 9.4.3 Mt s6 linh kién ban din
trong Chuong 9, tai liéu Giéo trinh PONG CO POT TRONG, Khoa Pong luc Truong
Cao dang K§ thuat Ly Ty Trong TP H6 Chi Minh, nam 2012.
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CHUONG 10: HE THONG NHIEN LIEU PONG CO DIESEL

Gioi thi¢u:

Trong chuong nay gi6i thiéu vé hé théng cung cp nhién liéu dong co Diesel . Gitp
ngudi hoe ndm duge cong dung, ciu tao, nguyén 1y 1am viée cua cac loai kim phun va bom
cao ap ... , biét 1y thuyét chan doan hu hong cta hé thong .

Muc tiéu:

- Sinh vién trinh bay dugc so dd tong quat, nguyén 1y 1am viéc cua hé thdng nhién
li¢u dong co Diesel.
- Sinh vién trinh bay dugc cau tao, nguyén ly lam viéc ciia bom tay, kim phun — budng
d6t trong hé thong nhién liéu dong co Diesel.
- Sinh vién trinh bay dugc ciu tao, nguyén 1y lam viéc ctia hé thong nhién liéu dong
co Diesel.
- Sinh vién trinh bay dugc cdu tao, nguyén 1y 1am viéc ciia Bom cao ap PF.
- Sinh vién trinh bay dugc cu tao, nguyén 1y 1am viéc cia Bom cao ap PE, VE.
Noi dung chinh:
10.1. BOMTAY
Néu thung chira hét dau hay khi thay loc nhién liéu hay stra chira kim phun..., khi c6
thé lot vao trong h¢ théng nhién liéu.

Néu c6 khi trong hé théng nhién liéu, bom cap liéu hay piston bom cao ap khong thé
phan phdi nhién li¢u khi khoi dong dong co, nén may sé khong nd dugc.

Vi véy, trong truong hop nay phai st dung mot bom mdi dé xa khi ra khoi hé thong
nhién li€u trude khi khoi dong dong co.

C6 2 kiéu bom mbi, kiéu thir nhat dung cho bom cao ap kiéu phan phéi, kiéu thir hai
ding cho bom cao ap kiéu thang hang.

O day gido trinh s mo ta bom mdi ding cho bom cao ap kiéu phan phoi.
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10.1.1. Hoat dong

An tay bom 1am mang bj 4n xudng, nhién liéu (hay khong khi) trong budng bom lam

mo van mdt chi€u trén cua ra va chay dén loc nhién li¢u.

Cung luc dé van mdt chiéu trén cira vao dong, ngan khong cho dong nhién li€u chay

Vao.

liéu

Déng chay
= nhién liéu

Hinh 10-1. Loc dau c¢é bom tay
Khi nha tay bom, Iyc 16 xo ddy mang vé vi tri ban dau va tao ra do chan khong bén
trong buéng bom. D6 chan khong lam van mot chiéu trén ctra vao md va nhién liéu duge hit
vao trong budng bom. Cung lic d6 van mot chiéu trén ctra ra dong ngian khong cho nhién

lidu chay qua. Lap lai chuyén dong 1én xudng nay s& lam nhién liéu duoc day dén bau loc.
10.1.2. So @0 mach dién dén bao ¢é nwéc trong hé thong

—m—r”:—w

Céu Céng  Cho
chl e chi

mdy Bén Bén
,=3 bdio =3 bdio Kén
nap of murdc bdio

—_— cd mudc
T
I Ac Qquy L - It
e My phdt didn
:|: Céng tic
ki€m ma
mufc nutdfc
(@ loc dnh)

Hinh 10-2. So' @6 mach di¢n
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10.2. KIM PHUN
10.2.1. Cong dung

Phun nhién liéu vao budng ddt cua dong co dudi dang toi swong, phan b déu nhién
lidu trong budng dot.

10.2.2. Cau tao va nguyén ly lam viéc
10.2.2.1. Céu tao

Loai kim phun nay dugc ding trong hé thong nhién liéu ca nhan va phan phdi ap luc

cao.
] -G

1. Than kim o /@
2. Khéu ndi voi dng dau cao ap ;
3. Pémkin 4. L3 dau dén @f
5. Khau néi dudng diu hdi S _\{g“w =
6. Cay ddy 7. L0 x0 cao ap TN @
8. Pai 6c chinh 10 xo 9. Chyp i
10. D6t kim 11. Khau ndi
12. Van kim 14. 16 tia @

o &=

13. Mait con nhoé cua van kim
Hinh 10-3. Cdu tao kim phun

Mot than kim trén d6 c6 16 bit dudng dau téi, dudng dau hdi, duong dan dau dén dau
kim. Trong than kim c6 chura cdy day, 10 xo, phia trén 16 xo c6 dai 6¢ chan dé diéu chinh st
cang cua 10 xo, trén cing 1a chup day dai dc diéu chinh (tiy loai kim phun ma dudng dau hoi
c6 thé b tri ¢ than kim hay trén dau chyp day).

Mot dau kim duoc ndi lién voi than kim nhd méot khau ndi, trong dot kim c6 duong dau
cao ap dén, bong chira dau cao ap, van kim, va dudi cung 14 16 phun nhién liéu (13 tia) ludn

luén déng lai nho van kim.
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Van kim c6 dang hinh tru, mot ddu tua vao cdy day noi than kim, dau con lai c6 2 mat
con: mit con 10n, 13 noi ma dau cao 4p s& tac dung dé nang kim 1én, mit con nhé dudi cing
dung dé dong kin 15 tia. Can cir vao s 15 tia va van kim, loai nay co thé phan thanh 2 loai:

e Kim phun kin c6 mdt 15 tia (con goi 1a kim phun dét kin 16 tia kin)

V6i loai nay dau kim phun chi c6 mét 18 tia, binh thudng khi khong 1am viéc van kim
dong kin 15 tia va 16 ra ngoai mot cai chudi hinh con khoi mat 16 tia tir 0,4 - 0,5mm.

Nho ¢6 chudi nén ddm bao phun tot nhién liéu, it bi nghet 16 tia do mudi than. Tia nhién
liéu khi phun ra khoi 16 ¢6 hinh con rong va goc chum tia nhién liéu tir 3 - 60°. Loai nay str
dung trén cac loai dong co c6 budng d6t ngin cach nhu xe ISUZU, TOYOTA, c6 ap luc
phun khoang 100 - 120kG/cm?.
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Hinh 10-4. Céc logi dau kim (d6t kim)
A - Loai kim phun kin c6 mot 16 tia
1. Ld tia chinh 2. Ld tia phy 3. Dau lap rap
B - Loai kim phun kin c6 nhiéu 15 tia
C - Loai d6t kin 15 tia ho nhiéu 16 tia
e Kim phun kin c6 nhiéu 15 tia (con goi 1 kim phun d6t kin 15 tia ho)
Loai nay ¢ dau dot kim ¢6 phﬁn nho ra dang chdm 161, trén chom c6 khoan céc 19 tia.
S6 luong va duong kin 1 tia tiiy thudc vao dic diém dong co, dang budng dét, thuong cé tir
2 - 10 13, duong kin tir 0,1 - 0,35mm, gdc chum tia nhién liéu tir 120 - 125°. C6 loai dot kim
duogc ché tao dai hon nham lam giam anh huong nhiét, gay ket kim trong dét. Loai nay sir
dung trén cac loai dong co c6 budng ddt thdng nhat nhu xe KAMAZ, IFA, ¢6 4p luc phun
khoang 120 - 200kG/cm?.
Ca 2 loai kim trén d6i khi tiy nha ché tao con khoan thém 15 tia phuy, dung dé chay ¢
tdc do cam ching hay khéi dong.
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Viéc st dung loai kim phun nao chi yéu dugc quyét dinh boi qua trinh chay va hinh

dang budng dbt.

10.2.2.2. Nguyén ly lam viéc

R

"

\nuv /

Is'“

Hinh 10-5. Pét kim logi chuéi ngin

A - Luc dong hoan toan B - Liic m& hoan toan

"\\w}

.ﬁ%

s

i

Hinh 10-6. Dot kim loai chuéi dai
Khi dong co lam viéc, nhién liéu tir bom cao 4p theo duong ng cao ap va kim phun
xuéng phia dot kim, nam tai bong chtra dau cao ap. Binh thuong 16 xo Iudén nén van kim
dong kin cac 13 tia, dén thi cung cip nhién liéu, nho bom cao ap, 4p suét nhién liéu ting tac
dung vao mit con 16n cua van kim, ap suat nay tang dan dén khi 16n hon sirc cang 16 xo, van

kim duoc nhac 1én.

Do hinh dang dic biét ciia d6t kim va 16 tia nén chi mot luong nho nhién liéu duoc phun
vao budng d6t phu & thoi diém ban dau ciia qua trinh phun, nhung nhién liéu ting dan & gan
cudi qua trinh phun. Lic nay, phan 16n nhién liéu dugc phun ra. Dén khi dut phun, ap suét
nhién liéu giam nho hon sirc cing 10 xo, van kim di xuéng déng cac 15 tia lai, ngan khong

cho nhién li€u phun ra. B nang cua van kim thuong tur 0,3 - 1,1mm.

Gido trinh: Pong co dot trong 193



Chuwong 10: Hé théng nhién liéu ddng co Diesel

Mot phan nho nhién li¢u s€ 1o ri qua khe hé gitta van kim va dot kim 1én trén theo

duong ong dau hoi tré vé thung chira, lwong dau nay rat can thiét dé lam tron va lam mat

kim khi di chuyén trong dot.

Ap sudt mé kim phun phu thudc vao ting loai dong co, n6é duoc ¢ dinh dé dam bao

rang nhién liéu phun ra boi kim phun sé& hoa tron véi khong khi trong xy-lanh va chay cang

nhanh cang tét. Néu 4p sudt mé kim phun khong ding, né s& anh huong khong t6t dén thoi

diém phun va luu luong phun. Vi vy, ap sudt mé kim phun luén ludén dugc diéu chinh dung.

Ap suit mo Qua thip Qua cao
Thoi diém phun Som Tré
Luu lugng phun Qua lon Qua nho

Ap suat phun cua nhién lidu c6 thé diéu chinh dugc bang vit diéu chinh trén 16 xo hodc

thay d6i chiéu day dém diéu chinh.

e Néu tang ap suit nén 10 xo thi 4p suat m¢é kim phun ting va nguoc lai.

e  Néu thay dém diéu chinh bing mot dém day hon thi ap sudt mo kim phun sé& ting

va nguoc lai. M61 dong co co6 san nhiéu dém diéu chinh véi chiéu day khac nhau.

Heat
shield
Precombustion

Main
combustion

R

Fuel passage

eturn

* Inlet

Injector Injector body

spring

Needle
valve

Pressure
chamber

Nozzle

Hinh 10-7. Logi kim phun ding dém diéu chinh

Injector

Pre-combustion chamber .........
RetUM .o

Injector spring.........ccccvevveennenn

Fuel passage

Heat shield .........ooovveeeeiieeeiieeeeee,

Injector body

Needle valve
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Heat shield.......cccooovveveeeeiiieeeeien, NOZZIE .o

Pressure chamber.......ccccccocvvvvvvinnenn,
10.3. BUONG POT
10.3.1. Vi tri

Budng d6t ¢ dong co dau duoc bd tri ¢ ndp may, dinh piston hoic nip may, dinh piston
va xy-lanh. Budng d6t c6 cdu tao dic biét dé tao diéu kién tét cho nhién liéu va khong khi

hoa tron mot cach triét dé nhat va bdc chay dé dang nhat.
10.3.2. Yéu ciu

e Phdi hop chit ché giita hinh dang dinh piston, kich thudc budng d6t voi hinh dang,

kich thudc va hudng tia nhién liéu phun vao budng d6t cua kim phun.

e Tao ra dong khong khi c6 toc dd xody 16¢ cao trong budng dbt, dé hoa tron nhién

lidu v6i khong khi dong thoi 1am cho nhién liéu boc hoi nhanh.
10.3.3 Phan loai
Dua véo ciu tao co thé chia buéng ddt ra 1am 2 loai chinh:
e Budng dbt thong nhat
e Budng d6t ngin cach

10.3.2.1. Buong dbt thong nhat: La budng dt ma toan bo thé tich budng ddt nam
trong mot khéng gian thong nhit, budng d6t nay duge bd tri ngay tai nip may, hoic

phan 16m ciia dinh piston.

Hinh 10-8. Céu tao buong dot thong nhit
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Loai nay thudng duogc ting cudng xody 16¢ bang cac bién phap:

e B tri hudng 6ng hut két hop v6i go trén xtupap hut

e Ong hiit c6 huéng tiép tuyén va chéch xudng so vai xy-lanh

e Lam duong dng hut hep dan va co thit & ving xtpap hut dé tang téc d6 dong khi.

Kim phun ding cho loai budng dét nay 1a loai kim phun d6t kin 13 tia kin nhiéu 13 tia,

nhién liéu phun that toi swong, ap suat phun khoang 170 - 250kG/cm?.
+ U'u diém
Céu tao don gian, ton that nhién liéu it, it hao nhién liéu, dé khoi dong.
+ Nhwoc diém
Ti s6 nén cao, 4p suat phun 16n, sir dung kim phun nhiéu 15 tia nén dé bi nghet.
10.3.2.2. Budng d6t ngin cach

Loai budng dot nay toan b thé tich budng dét duoc chia thanh 2 phan va duoc ndi véi
nhau bang 1 hay nhiéu 16 théng nho.

Budng d6t nho (budng dot trudc) duge dat & nap may, thuong chiém khoang 20 - 80%
toan b thé tich budng dbt (tuy loai dong co).

Hinh 10-9. Céu tao buong dot ngén cdch

Kim phun thuong dung 14 loai kim phun d6t kin mot 15 tia va c6 thé dat & than may
hodc trong budng ddt trudce, ap sudt kim phun khoang 120 - 150kG/cm?, dé d& dang khoi
dong nha ché tao thuong lip mot bu-gi x6ng may & budng ddt trude.

O loai budng ddt nay, hoa khi s& chay & budng d6t trude trude, sau d6 mang lira moi
tan t&i budng dot chinh.
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+ U'u diém
Ap suét phun nhé nén dung kim phun dét kin mot 15 tia, 15 tia kho bi nghet, xody 16¢
manh tao diéu kién chay tot.
+ Nhwoc diém
Chay nhanh nén dong co hoi c6 tiéng gd, budng dbt 16n nén ton that nhién liéu nhiéu,
khé khoi dong nén phai dung bu-gi xong may.
10.4. KHAI NIEM VE BOM CAO AP VA BOM CAO AP PF

10.4.1. Cong dung

Bom cao 4p dung trén dong co Diesel co nhiéu loai hinh dang, nguyén tac lam viéc
khac nhau tuy theo h¢ thong nhién liéu nhung ching déu c6 chung cac cong dung sau:

° Tiép nhan nhién li€u da loc sach tur thung chira dua dén.

e An dinh luong nhién liéu dua dén kim phun va phun vao dong co.

e Nén nhién li€u tao ap luc cao trude khi dua dén kim phun.

e Pua nhién liéu dén kim phun dang thoi diém dé phun vao budng ddt.

10.4.2. Phan loai

Cin ctr vao hé théng nhién liéu va cau tao, ngudi ta phan bom cao ap ra cac loai nhu
Sau.

e Bom cao ap trong hé thong nhién lidu ca nhan

- Loai bom PF: chi gém mét td bom.

- Loai bom PE: gdm nhiéu t6 bom ghép chung lai.

e Bom cao ap trong hé thdng phan phdi ap luc cao

- Bom cao 4p Roosa master.

- Bom cao 4p VE.

e Bom kim lién hop GM: trong hé théng nay kim phun va bom cao ap ghép chung lai
v&i nhau.

e Bom cao 4p phan phdi trung binh Cummins PT: loai bom nay dinh luong nhién liéu
bang ap suét va thoi gian.
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10.4.3. Bom cao ap PF

Hé thong nhién liéu PF st dung trén cac loai dong co Diesel ¢& nho 1 hodc 2 xy-lanh
nhu YANMAR, KUBOTA..., loai ndy thing chira thuong nam cao hon bom cao 4p nén

khong c6 bom tiép van ma chi c6 khda dau.

10.4.3.1. So' @6 hé thong nhién liéu

§ o A/

Hinh 10-10. So' do hé théng nhién liéu bom cao dp PF
1. Bom cao ap 2. Oc xa gi6é 3. Ong dau cao 4p 4. Kim phun
5. Ong dau hdi 6. Thung chira 7. Khoa dau 8. Loc tinh
9. Ong dau thap ap 10. Oc x4 cdn, nudc
10.4.3.2. Cong dung
Bom cao 4p PF duogc stir dung rong rai trén cadc dong co Diesel c6 cac cong dung sau:

e Nhan nhién liéu sach tir thung chtra dén.
e Nén nhién lidu ap luc cao dua 1én kim phun vao budng dot dung thoi diém.

e Cung cip nhién liéu cho dong co tuy theo yéu ciu hoat dong.
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10.4.3.3. Cau tao

Bom cao ap 1a by phan chinh cua hé théng nhién li€u trén dong co Diesel. N6 can su
chinh xac va do bén cao dé cé tudi tho cao ma khong c6 hu hong trong qua trinh sir dung. Vi
thé, bom cao &p phai rét tét, it hu hong.

Mot bom cao ap PF gdm céc bd phén sau:

e V6 bom dugc duc bang thép hay hop kim nhom, trén dé c6 dy tri bé bt bom (loai
bom rap dung hay rap bén hong), phia ngoai co cac 15 bt éng dau vao, vit xa gio, vit chan
xy-lanh bom, 16 dé xo thanh rang. ..

1. Than bom

Ong dau dén
Vit x4 gio

Vit chan xy-lanh
Piston bom
Xy-lanh bom
Vong rang
Thanh rang

© 0o N o o B~ D

Lo xo hdi vi piston

|
o

Chup dém day

Lo xem dau can bom

|
=

12. Van thoat cao ap
13. Lo xo cao ap

14. Oc lyc giac

15.  Ong cao ap
Phe gai Hinh 10-11Céu tao bom cao dp PF

e Bén trong vo bom c6 chira bo Xy-lanh va piston bom 1a bd phéan chinh dé tao nhién
lidu c6 ap luc cao va dinh lwong nhién liéu. Bén ngoai piston bom 1a mot vong ring dé diéu
khién piston (xoay tron piston) nhd mot thanh rang. Piston bom ludn dugc day xubng phia
dudi nhd mét 10 xo, 2 dau 10 xo c6 chén chan, tat ca dugc day lai b&d1 mot dém déy va duoc

gitr lai bén trong nhd mot khoen chén.
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e Phia trén xy-lanh bom 1a bé va van thoat cao ap, phia trén van thoat cao ap la 10 xo
cao ap, tat ca duoc siét gitr trong vo bom bang mot d¢ luc giac, dc luc giac 1a noi s& 1ap éng

dau 1én kim phun.
+PAC PIEM CAU TAO

e Van cao 4p: khi ap luc ddu cao hon ap luc d¢ 16 xo cao 4p, van cao ap mé ra dé nhién
liéu dén kim phun. Khi thoi gian phun chdm dat, ap luc dau giam, 16 xo ddy van dong lai,
trong khi doéng phan hinh tru phia duéi di vao trong bé tao mot ap luc thap lam giam ap luc
dau dén kim phun, nho thé kim phun dit phun nhanh chéng, tranh tinh trang nho dau & dét

kim. Van cao ap c6 thé 1a hinh tru hogc 14 hinh cau (vién bi).

Hinh 10-12. Cdc loai van thodt cao dp
A — Loai hinh tru B — Loai 2 vién bi
1. Van thoat cao 4p 2. Dau cao ap 3. Bé van cao ap
e Xy-lanh bom c6 mot hodc hai 15 dau, 16 diu ra & phia vit chan xy-lanh bom. Vit chan
ngoai nhiém dinh vi Xy-lanh né con c6 nhiém vu chiu strc tac dung ctia ap luc dau vé dé tranh
x61 mon vé bom.
e Piston thuong co 13n vat xéo phia trén hay phia dudi dé dinh lugng nhién liéu. Pudi
piston c6 hai tai an ngadm véi hai ranh khoét & vong rang. O ranh khoét vong rang va tai dudi

piston c6 dau lap rap. O vong rang va thanh ring ciing cé dau lap rap.
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3

|

Hinh 10-13. Cdc déu ldp rdp ciia bom cao dp PF
1. D4u & vong ring va thanh rang 2. Dau ¢ dudi tai piston
3. Dau & ong xoay diéu khién
10.4.3.4. Hoat dong
Khi dong co lam viéc, lic piston bom di xudng thap nhat, diu ¢ xung quanh xy-lanh
vao xy-lanh bom bang ca hai 15 dau vao va ra. Dén thi phun dau, truc cam dong co diéu khién

piston bom di 1én nén nhién liéu trong Xy-lanh bom. Khi dinh piston déng kin hai 16 dau &

xy-lanh bom thi dau bat dau bi nén (ta goi 1a diém khai phun).

i

U~

W
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%
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Hinh 10-14. Nguyén ly lam viéc ciia bom cao dap PF
A — Thi nap nhién liéu B — Thinén C — Thi dat phun
1. Van thoat 4p 2. Ranh dung 3. Rénh xién O. L nap O1: LS hoi
Piston bom tiép tuc duoc day di 1én, dén khi ap luc dau ting 1én cao va thing dugc stic

cing 10 xo thi van thoét cao 4p dugc mo ra, ddu duoc dua dén kim phun dé phun vao budng
dot.
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Piston bom tiép tuc di 1én nén dau, dén khi lan vat xéo & piston bom m& 16 dau hoi, dau
tran ra ngoai xy-lanh, 4p luc dau giam dot ngot thi phun chdm dat (ngudi ta goi 1a diém dat
phun), piston bom tiép tuc di 1én cho hét khoang chay cua né.

+ PHUONG PHAP PINH LUQNG NHIEN LIEU

Mudn thay doi toc d6 dong co, ta diéu khién thanh riang, xoay vong rang, lam piston
bom xoay theo tir 46 thay d6i thoi gian phun dau.

e Thoi gian phun cang 1au, luong ddu phun cang nhiéu, dong co chay nhanh.

e Thoi gian phun dau ngan, luong dau phun ra it, ddng co chay cham. Khi ta xoay
piston bom dé rinh dimg trung 15 dau hdi thi dau s& khéng dugce tao cao ap, mic du piston

bom vAan di 18n, di xudng, dau khong phun ra, dong co ngung hoat dong (vi tri nay goi la cup

dau).

Hinh 10-15. Cdc giai doan dinh lwong nhién liéu

1.Tat may 2. Tai trung binh 3. Toan tai
Lan vat xéo trén than piston bom c6 hai loai:
+ Lan vat xéo phia dwéi: diém khoi phun sé& thay ddi, va diém dut phun 1a ¢6 dinh.
+ Lan vat xéo phia dwéi: diém khoi phun 1a ¢ dinh, va diém dat phun s& thay doi.

Vay déi vdi dong co siv dung loai bom cao dp kiéu nay thi muén ting ga, giam ga

hay tit mdy thi ta phdi kéo thanh ring qua lgi.
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!

Hinh 10-16. Piston bom cao dp co canh xién vit trén,
tu dong phun dau sém
10.4.3.5. Pic diém bom cao ap
Bom cao ap PF khong c6 truc bom trong than bom, bom duoc lap bén héng dong co,
mdi xy-lanh dong co c6 mot xy-lanh riéng, nhd thé ma dng dau cao ap dén kim phun ngan.

Kich thudc duong kinh piston bom tir 4 — 40mm, khoang chay tr 5 — 35mm, luu lugng
cung cip mdt 1an phun khoang 2,5 — 3,8 cc.

+ Giai thich ky hiéu & vé bom

Vidu:6vobomcodghi APF 1 A 70 A 2123S 56
1 23 4 5 6

trong do:

1) Loai bom c4 nhan cia My

A: American Bosch

PF: loai bom ca nhan

2) Sé piston bom (1 piston)

3) C& bom gom co:

A: cd nho

B: ¢0 trung

Z: cd 16n

4) Puong kinh piston, tinh bang 1/10mm (7mm)

5) Pac diém thay thé tuy theo ¢ bom

6) Piac diém cua nha ché tao an dinh dé thay d6i cac chi tiét ctia bom
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10.5. BOM CAO AP PE

10.5.1. SO PO TONG QUAT HE THONG CUNG CAP NHIEN LIEU

Hinh 10-17. H¢ thong nhién li¢u bom cao dp PE

1. Thung chita 2. Loc s6 cAp 3. Bom ti€p van 4. Loc thit cdp 5. Bom cao dp
6. Pudng dau cao 4p 7. Kim phun 8. Pudng dau hdi 9,14. Oc x4 gié 10. Bom tay

10.5.2. CAU TAO BOM CAO AP PE

Bom cao 4p PE 12 mdt bom gdm nhiéu td bom PF ghép chung thinh mot khdi, c6
truc cam diéu khién nim trong thAn bom va dugc diéu khién chung bdi mot thanh ring.
Nhu hinh 22 12 mdt bom cao d4p PE ctia haing Bosch gdm c6:

Mot vé bom dude diic bing hdp kim nhom, trén dé c6 du trit bit cdc 15 dé bit 6ng
diu d&n, 6ng dau hdi, thanh ring ... V3 bom c6 thé 1am 03 phan trong d6 c6 chia cic chi
ti€t sau:

+ Phan giita (ctta s6 mit truSc bom) bén trong c¢é chita cic cip piston-xylanh bom
tuong Wng véi sd xylanh dong co, cdc vong ring va thanh ring diéu khi€n. Trén vong
ring c6 vit si€t d€ diéu chinh, c6 thé diéu chinh vi tri cdc piston tuong tng vdi xylanh
(diéu chinh ddng luong), dudi vong ring 1a 10 xo va chén chan.

+ Phan duéi: bén trong c6 chita truc cam bom, truc cam bom ¢é s6 vau cam bing s&
xylanh ddng cd va c¢é banh cam sai tAim diéu khi€n bom ti€p van. Trén viu cam 1a céc
con ddi c6 banh lin (gidng bom cao dp PF), 8 con ddi c6 dai 6¢ diéu chinh va dai 6¢ chan.

Duédi ddy truc cam bom c6 cdc ndp day, bén trong cé chita nhét bodi tron ddng co. Truc
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cam bom mdt dau dugc lip mot khép ndi (hoic bd phun diu sém ty ddong va khép noi)
ndi vé6i truc truyén dong tir dong co. PAu truc con lai lip bd diéu tdc co khi (hoic dé
trong 1a bd diéu tdc ap thap).

+ Phan trén 13 budng chita dau thdng giita cdc xylanh véi nhau (bong dau), cdc vit
dinh vi xylanh 13p & cdc 15 diu ra ctia xylanh. Mot van an toan dé diéu chinh 4p luc dau
vao cdc xylanh (Ia mét vién bi hay piston va 10 xo).

e Trén xylanh la b€ van thoat cao 4p, van cao 4p, 10 xo cao 4p va trén cung la cac
dc chup luc gidc din dau dé€n kim phun.

e Ngoaira con c6 mdt bom ti€p van loai piston gin bén hong bom (dugc diéu khién

bdi truc cam bom), va bd diéu tdc.

N _TL& ()@ @ @ 1314 15
7 LT ' | le
e NEL WTH —— \ E I3
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Hinh 10-18. Cdu tao tong qudt bom cao dp PE

1. Bom ti€p van 2. Truc cam bom 3. Con doi 4. Bd phun diu sém
5.Qud ta 6.L0d xo hdi vi piston 7. Thanhring 8. Vong ring
9. Vit dinh vi xylanh 10. Xylanh bom 11. Van cao 4p
12. Oc chup luc gidc 13. Oc x4 gié 14. Bom tay 15. Bo diéu tdc
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10.5.3. HOAT PONG

Khi dong co hoat dong, truc cam bom diéu khi€n bom ti€p van hiit dau tir thiing
chita qua céc loc r6i d€n bom cao 4p, dau dugc chita tai budng chira diu ndi thin bom.

Mot phan dau qua van an toan tré vé thung chita dau.
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Hinh 10-19. Cdu tao chi tiét bom cao dp PE

1. Oc luc gidc 2,3.Bé& va 1d xo cao 4p 4. Van thodt cao dp 5. Pém ddng 6. Xylanh
7.DAuhdi 8. Piston 9. Vit giif thanh ring 10. Thanh ring 11. Ong xoay 12. Chén chin
trén 13. LO xo hoi vi piston 14. Chén chin dugi 15,16,17. Con ddi va dai d¢ chinh
18,19,20. Con lidn cda con ddi 21. Truc cam bom 22. Niit diy ddy bom 23. Budng chia
dau 24. Vit dinh vi xylanh 26. Vit chinh vong ring 27,28. Nh6t dong cd dén va vé.
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Liic piston bom xudng & vi tri thiAp nhat trong xylanh, dau tran vao xylanh bing ca
2 16 dau & xylanh. P&n thi phun, truc cam bom diéu khié€n piston di 1én, khi dinh piston
vira déng 2 18 & xylanh, thi khdi phun bit diu. Piston ti€p tuc di 1én nén dau va dua diu
dén kim phun. Piston ti€p tuc di 1én, dén khi canh vit xéo (8 phia duéi) trén than piston
bom hé mé 16 dau hdi, dau tir budng nén theo rinh ding va canh vat xéo trd vé 18 hdi
diu, dau tran ra ngoai xylanh, dit phun.

Nh§ truc cam bom c6 thit ty thi nén phu hgp vdi tha ty thi nd cua ddng cd nén diu
dugc dua dén kim phun ding thdi di€m. TAt cd cdc xylanh bom diéu c6 mot 4p luc diu
nhu nhau 14 nhd van an toan va dugc diéu khi€n chung bdi mot thanh ring nén diu & cic
xylanh dugc ting gidm déng déu.

Mudn thay d6i lugng dau phun ra (dinh lugng nhién liéu) ta diéu khién thanh ring.

10.5.4. BO PHUNG DAU SOM TU PONG

10.5.4.1 Sy can thiét ciia bd phun diu sém

¢ Giong nhu ddnh Itra sém & dong co xing, trén dong co Diesel, khi tdc dd dong co
cang cao thi géc phun diu sém cang phai ting, d€ diu du thdi gian hoa tron vdi khong
khi va ty boc chdy, sinh ra cong sudt 13 16n nhat. Do d6, trén hau hét cdc dong co Diesel
c6 sd vong quay dong co thay ddi 16n déu dugc trang bi bd phun ddu sém tu dong.

eD0i v6i bom cao dp PF, viéc dinh lugng ddu tly thudc vao vi tri lin vat xéo &
piston d6i v6i 16 diu ra hay vao xylanh bom.

+ P&i véi piston c6 1in vat xéo phia trén thi diém khdi phun thay d6i va dit phun 12
c6 dinh.

+ Pdi v6i piston ¢6 1in vat xéo cd phia trén va phia dudi thi thdi di€m khdi phun va
dit phun déu thay ddi. Thudng cdc bom cao d4p déu c6 lin vat xéo phia du6i, nén phai
trang bi thém bd phun dau sém ty dong. Pa s cic bd phun dau sém 1a ki€u diéu khién
géc phun dau sém bing ly tAm (st dung cdc qud ving).

10.5.4.2 Cau tao

e M6t mam thu dong dugc 13p vao diu truc cam bom cao 4p, nhd then hoa va dai d¢
gitl.

e Mot mam chii dong c6 khdp ndi d€ nhan truyén dong tir dong cd, chuyén dong
quay cia mam chli dong truyén qua mam thu dong qua 2 qua ta.

eTrén mam thu dong c6 ép 2 truc vudng géc v6i mam, 2 qua ta quay trén 2 truc
nay. Pau 16i con lai clia qud ta ti vao chdt cia mam chi dong, 2 qud dugc kéo xEp vao

nhd 10 xo0, mot dau 106 xo ti vao truc, mot diu con lai ti vao chot § mam chd dong. Mot
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mi€ng chém nim trén 16 xo d€ diéu chinh luc cing 16 xo. Mot v4 dinh véi mam chd dong
c6 nhiém vu bao boc 2 qua ta va gii han tim bung ra cla chiing.

e TAt cd cdc chi ti€t trén dudc che kin bing mot vé bén ngoai cling vin ren vao
mam thu dong. Cdc dém kin biing cao su bdo ddm dd kin giita vé va mam chi dong, nho
vdy ma bén trong c6 chira toan bo dau boi tron.

10.5.4.1 Hoat dong

] O toc dp thap

O t6c do thap, luc ly tam cdia 2 qué ta (qua ving) sinh ra nhd, 10 xo bung ra diy 2
qud ta 4p sat vao truc (chiéu dai 10 xo 16n, a), ldc nay géc phun dau nhd (tré).

a O toc db cao

J t6c do cao, do lyc ly tAm sinh ra bdi 2 qua ta 16n, 2 qua ta bit ddu md ra ngoai,
nén cac 10 xo lai (chiéu dai 10 xo ngdn lai, b). Vi vy, 1am cho truc lip qua ta di chuyén
theo huéng cuing chiéu quay cla truc cam bom mdt lugng tuong tng 12 géc P (vi du 1a
10%), y: géc phun diu sém. Lic nay viu cam & truc cam bom s& sém ddi vao con ddi hon

(1 géc 1a ), géc phun diu clia bom cao 4p ting 1én.

Hinh 10-20. Bé phun ddu sé'm
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Hinh 10-21. Cdu tao bp phun didu sém tw dong

I. Khong lam viéc II. Phun sém t6i da 10°
1. Mam thu dong 2. Truc lip qud ta 3. VS ngoai 4. Vo trong
5.Mam chd dong 6,14. Qua ta 7. Vit xa gié 8. Vit chAm dau 9. Vit day
10. Pém chém11. Lo xo 12. Pai 6¢ 13. Khép ndi
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10.5.5. PAC PIEM BOM CAO AP PE

10.5.5.1 Giai thich cac ky hiéu ghi trén vé6 bom

Vi du: PE 6 A70B 41 2 R S114
1 234 567 8 910 11
PES 6 A70 B 41 2 3 R S64

Trong do:

1. Loai bom cao 4p c4 nhin, c6 chung mot truc cam bom, dude din dong qua khép
ndi. Néu c6 thém chit S 1a truc cam bom bit tryc ti€p vao mit bich dong co khong qua
khé6p ndi.

2. S6 xylanh bom cao dp (bang xylanh dong co ).

3. Kich thudc bom

e A:cdnhd

e B:cd trung

e 7Z:cd16n

e M: c3 that nhé
o P: dic biét

4. Pudng kinh piston bom tinh theo 1/10 mm

5.Pic diém thay th& cdc bo phan trong bom khi thdo rap (g6m c6 A, B,C,Q, K, P).

6. Vi tri ddu ghi ndi dau truc cam bom.

e Né&ulasolé: 1, 3,5: thi ddu & diu truc cam bom.
e N&u la s6 chin: 2, 4, 6: thi d4u niim bén phai nhin tir clia sd.

7. Chi thi bd diéu tdc

e 0: khong c6 bo diéu tdc.
e 1:bd diéu tdc phia trai.
e 2:bo diéu toc phia phai.
8. Chi thi bo phun diau sém
e 0: khong c6 bd phun diu sém.
e 1:bd phun diu sém phia trai.
e 2:bd phun diu sém phia phai.
9. C6 hodc khong c¢6 bom ti€p van
e N&u khong ghi s6 nghia 1a khong c6 bom ti€p van.
e N&u c6 ghi sd nghia 1a ¢6 bom ti€p van.
+ N&u ghi s6 3: ¢6 116 d€ gdn bom ti€p van, nhung chua dugc day lai.
+ N&u ghi s6 4: ¢6 216 gin bom ti€p van, phia trdi gin bom, phia phai day lai.
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+ N&u c6 ghi s6 5: c6 2 16 gin bom ti€p van phia phdi gin bom, phia trdi day lai.
10. Chiéu quay truc cam bom (nhin tir dau ndi v6i dong co)
e R: chiéu quay phdi, theo chiéu kim déng hd.
e L: chiéu quay trdi, ngudc chiéu kim dong hd.
11. Pic diém chia nha ché tao
Né&u bom cao 4p PE do cdc nudc khic ché tao theo biing sdng ché cia hing BOSCH
thi ¢6 ky hi€u ri€ng phia trudc.
Vidu: RO: bom cao dp PE do Rumani ché tao.
ND: bom cao 4p PE do hing Nippon Denso ché tao.
Ngoai ra, bom cao dp PE ctia My con ¢6 ghi thém dong chir:
+ TIMED FOR PORT CLOSING: can géc dd phun diu theo cdch dau ngung trao
mach dong (loai piston bom c6 vat xéo dudi).
+ TIMED FOR PORT OPENING: cin géc d6 phun dau theo cdch dau trho mach
hd (loai piston bom c6 vat xéo trén).
10.5.5.2 Pic di€ém ctia piston bom
eLin vat xéo phia trdi (nhin tir dau piston) thi trén dudi piston c6 ghi chit N hay L,
bd diéu tdc né€u c6 thi gin & trén bom.
eLiin vat xéo phia phai, thi trén dudi piston c6 ghi chit R, bd diéu toc néu c6 thi gin

G phia phai bom
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10.5.6 BQ PIEU TOC

10.5.6.1. SU CAN THIET CUA B PIEU TOC

Khi 6t6, may kéo lam viéc thi tdi trong trén dong cd ludn thay d6i, n€u thanh ring
clia bom cao 4p gilt nguyén mdt chd thi khi ting tdi trong, s6 vong quay clia dong co sé
gidm xudng, con khi t3i trong gidm thi s6 vong quay ting 1én. Piéu nay sé& 1am cho tdc
dd dong cd thay ddi lién tuc, khong 6n dinh.

DE giit cho s6 vong quay cta truc khuyu khong thay ddi, khi ch&€ @6 tai trong khac
nhau thi dong thdi vé6i sy ting tdi cAn phdi ting lugng nhién liéu phun vao xylanh, con

khi gidm tai thi phdi gidm lugng nhién li€u phun vao xylanh.

Toc do dong cd ting, ludng
phun nhién liéu gidm

To6c dd dong cd gidm,
lwgng phun nhién liéu ting

// y //// i p
é’////%;/?//%w/;

Hinh 10-22. Su cdn thiét ciia bo diéu téc

Khi ludn c6 su thay ddi tai trong thi khong thé dung tay dé€ diéu chinh lugng nhién
liéu phun vao xylanh dudc. Viéc nay phdi thuc hién tv dong nhd mot thiét bi dic biét
trén bom cao 4p, goi 1a bd diu téc hoic bo diéu chinh.

B4t ky mot bod diéu tdc ndo cling c6 cdc nhiém vu sau:

e Thém nhién liéu (ddu) khi t3i ting, b6t dau khi tai gidm, trong lic cAn ga cd dinh.

e Ngit dau khi s& vong quay vudt qud s6 vong quay cuc dai.

10.5.6.2 PHAN LOAI

Bo diéu téc c6 nhiéu ki€u khac nhau, tuy thudc vao loai ddng co, & diy ching ta sé&
hoc 2 loai phd bi€n nha't d6 la:

eBo diéu toc kiu cd khi.

e Va bo diéu toc ki€u khi (4p thap).

a) B0 di€u tdc ki€u co khi

Trong bo diéu tdc nay, lugng diu phun ra dugc diéu chinh bdi luc ly tim sinh ra khi
truc bom cao 4p quay. N6 diéu khién rat chinh xdc & toc dd cao nhung khong chinh xic
& toc do thap. N6 c6 ciu tao khd phitc tap, d€ cdi thién kha ning diéu khién & tdc do
thap.
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b) Bo diéu tdc kiéu khi (4p thap)

G bo diéu t8c nay, lugng diu phun ra duge didu chinh bdi do chan khong sinh ra
trong ¢d g6p hiit (hong hiit) khi khong khi dudc hiit vio dong co. N6 diéu khién ra't chinh
xdc & tdc dd thap nhung khong chinh xdc § td¢ dd cao.

¢) Bo diéu tdc két hop

Pay 1a su két hgp giita bd dicu toc cd khi véi bo diéu toc dp thap. N6 dic¢u khién

chinh x4c cd & toc do thap va téc do cao.

105613  BQ PIEU TOC KIEU CO KHI

a) Cau tao

Hau hét cdc bd diéu tdc co khi déu c6 4 bd phan chinh, dé 1a:

e Bo phan dong Iyc gdm cé: truc cam bom, 2 qua ving (ta).

e Cin lién lac: 12 1 hé thong gdm cdc don bdy, thanh kéo...lién hé giita bd phan
dong luc vé6i thanh ring diéu khi€n Ivu lugng nhién liéu.

e Thanh ring diéu khi€n, dua nhién liéu phun vao xylanh nhiéu hay it.

e Ngoii ra con c6 10 xo tdc dd, dit ngude huéng v6i chiéu dang ra cda 2 qua ta.
Dong thdi, con c6 cdc vit diéu chinh, khau trugt. TAt cd cic chi ti€t trén dugc bd tri trong
vo bd diéu toc.

IN

frt

fes 3

(

Hinh 10-23. So' do bé diéu toc co khi trén bom cao dp PE

1. Chiéu ting ga 2. Chiéu gidm ga 3. Khau trudt 4. Qua ta 5. Piston bom
6. Vong riing 7. Thanh ring 8. Can lién hé 9. Lo xo diéu t6c

10. Banh ring § truc cam bom
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b) Hoat dong

e Khi dong co khdi dong

Khi khéi dong dong co ta kéo ga theo chiéu ting, qua trung gian 10 xo toc do, thanh
lién k&t thanh ring dugc kéo qua chiéu ting ga, dong cd khdi dong dé dang. Khi dong co
da hoat dong, truc cam bom quay, luc ly tAim kéo 2 qua ta bung ra ddy khau trugt ti Ién
canh tay don, cAn bing vdi siic cing 10 xo nén diy khau trugt ra diy tay don, kéo thanh
ring v€ chiéu gidm dau, toc dd gidm xudng, luc ly tAm cin bing véi luc 10 xo, 2 qua ta
& vi tri thing ding.

e Khi thay d6i tai

+Pong cd lam viéc & ché do 6n dinh. Vi du tdi ting (xe leo doc), vi tai ting nén tdc
dd dong co gidm, luc ly tAm gidm, 2 qud ta x&p vao, 10 xo diéu tdc thing luc ly tAim nén
d4y khau trugt di vio, qua trung gian cdc can, kéo thanh ring vé chiéu ting lugng diu
phun, 2 qud ta bung ra cin biing véi 10 xo diéu toc.

+ Khi xe gidm ti (xe xudng doc), toc dd dong cd c6 khuynh huéng ting 1én, luc ly
tam kéo 2 qua ta bung ra thing stc cing 10 xo diéu toc, qua trung gian cic cin, kéo thanh
ring vé chiéu gidm lugng dau phun, dé téc dd gidm lai vé vi tri ban diu, d&n khi 6n dinh
2 qua ta & vi tri thing ding, can bing véi 10 xo diéu tdc.

Nhu vay, khi cAn ga diing yén ma thanh ring ty dong thém bdét dau khi tdi ting hay
gidm

+ Vily do nao do, tdc do dong cd vugt qua toc do cuc dai, ldc nay Iyc ly tAm sinh
ra 16n, 2 qua ta bung ra xa nhat, ddy khau trugt di ra, qua cdc can lién hé ddy thanh ring

vé chiéu ciip diu, dong co ngirng hoat dong.
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Hinh 10-24.. B diéu téc co khi gdn trén bom cao dp PE

A — Vi tri ldc dap ga khéi dong
B — Vi tri ldc chay cam chirng
1. Thanh ring 2,3,4,9. Cédc cin lién hé
5. Truc gdn khau trugt 6. Qua ta
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105.6.1.4  BO PIEU TOC KIEU KHI (AP THAP)

Bo diéu tdc kiéu khi (4p thdp) thudng 1ip trén dong co xe tdi, n6 hoat dong theo su
thay ddi 4p thap trong dudng dng nap, theo sd vong quay dong co. Uu diém ciia bd diéu
tdc nay 1a cAu tao don gidn, nhd gon, khong c6 cédc chi ti€t mai mon

a) Cau tao

B diéu téc nay gdm 2 phan:

e Hong khué&ch tdn c6 cdnh buém ga.

e Hé th6ng mang

+ Hong khuéch tdn niim giita bau loc gié va cd gép hit, tai ti€t dién nhd nhat cda

ong g6p hit ngudi ta 1dp 1 canh buém ga, dugc diéu khién bing ban dap ga.

Hinh 10-25. B¢ diéu toc kiéu khi

A — Tdc d@o tdi da B — Tdc d6 caAm chirng
1. Ong khué&ch tdn 2. Cdnh buém ga 3. Mang da 4. L thong khi trgi
5.Can gi6i han 6. Hu6ng ting ga 7. Huéng gidm ga 8. Chot tura
9. Ap thip 10. Ong mém 11. Huéng rdp loc gié

+ Mang da chia budng bd diéu tdc thanh 2 ngin, ngin trdi thong vdi khi trdi, ngin
phéi (ngin 4p thip) thong v6i hong khu€ch tdn nhd 1 dudng Ong.

+ Mang bd diéu tdc ndi véi thanh ring bom cao 4p va mit d6i dién tua vao 10 xo
diéu toc.

+ Phia bén ngin 4p thap con c¢6 110 xo nhd va chdt ti ¢6 tic dung 1am ting d6 6n
dinh ctia bd diéu tdc khi dong co chay cAm chirng.

+ Mot vit dung d€ diéu chinh lyc nén 10 xo nhd.

+ Mot niit kéo ndi lién v6i 1 nang & ngin trai, lién k&t v6i thanh ring d€ tit mdy.
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b) Hoat dong

Nguyén tic tao ra 4p thap gidng nhu & bd ché hoa khi , 4p thdp nay s& lam mang
da di chuyén, kéo thanh ring di chuyén.

Khi cdnh buém ga & vi tri nhat dinh, n€u thay ddi s6 vong quay cia dong co thi tdc
dd khong khi di qua hong khuéch tdn sé& thay ddi theo va do d6 1am thay ddi 4p sudt &
hong khué&ch tdn.

e Khi ting s6 vong quay dong co (xe xudng ddc) thi 4p thdp & ngin dp thap cang
ting, lic ndy mang da s& bi kéo vé phia nén 16 xo diéu tdc lai, thanh ring sé& dudc kéo
sang hudng lam giam lugng nhién li€u phun (hudng phai).

e Khi s& vong quay gidm (xe leo doc) thi 4p thap s& gidm theo, 10 xo diéu tdc sé
ddy mang va thanh ring vé phia ting lugng nhién liéu (phia trdi).

+ Khi khéi dong dong co

Khi dong cd ngirng, c4 2 ngin déu thong vdi khi trdi, 10 xo diéu tc sé ddy mang va
thanh ring sang phia (trdi) ting lugng nhién liéu, dong co khdi dong dé dang.

Ngay sau khi dong cd nd, 4p thap phdt sinh tai hong khué&ch tin, 4p thip nay s& kéo
mang da va thanh ring vé huéng gidm lugng nhién liéu phun tuong ¢ng vé6i vi tri cdnh
budm ga.

+ Toc do caAm chirng

O t6c do cAm chirng canh buém ga gin nhu déng kin hong khué&ch tn, chi chira 1
10 nhd cho khong khi di vao dong cd, lic nay dp thap I6n tai 6ng nay, hit mang, kéo
thanh ring vé phia it nhién liéu (phdi) tuong tng vé6i tdc d6 cAm chirng clia dong co. Vao
ldc ndy mang da vira cham viao chot ti d€ gidm b6t sy rung dong cia mang, ting d6 dn
dinh ctia bd diéu toc.

+ Toc dd toi da

Céanh buém ga md 16n, dp thap s& yéu, 10 xo diéu toc s& ddy mang va thanh ring
sang phia ting lugng nhién liéu (trdi) d&n vi tri dat tdc dd t6i da An dinh cla bo dicu tdc.

+ T6c do qud tdi

V6i vi tri cAn ga t8i da, dong co 1am viéc & ché dod day tai, ti€p tuc ting tai thi s&
vong quay dong cd s& gidm. Do d6, dp thap sinh ra s& y&u hon (so v6i lic day tdi), 10 xo
diéu tdc ddy mang vé phia ting luong nhién liéu (phia trai), d€ dap ¥ng mic tai.

+ Ngirng dong co

Mudn tit mdy ta kéo niit & budng 14i, niit nay sé& thong qua diy cap, nang, kéo thanh

ring vé hudng tit may, ép 10 xo diéu toc lai, ngung cung cap dau.
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10.6. BOM CAO AP VE

10.6.1. SOPO TONG QUAT

‘; L A S —

| © |

Hinh 10-26. Do hé thong cung cdp nhién ligu bom cao dp VE

HHNHHH]

1. Thiing chita 2. Pudng diu thdp 4p 3. Loc tinh 4. Bom cao 4p
5. Pudng dau cao 4p 6. Kim phun 7. Pudng dau hdi 8. Bugi xong

10.6.2. KHAI NIEM

Bom cao 4p VE c6 céc dic diém sau:

e Chi st dung 1 piston va xylanh dé€ cung cAp nhién liéu cho toan bd dong co.

e Piston bom vira lam nhiém vu nén nhién liéu vira phan phoi nhién liéu cho tat cd
céc xylanh.

e Dugc din dong béi truc khuyu thong qua puly va diy dai ring.

e Ngit dau bing cong tic dién tir.
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10.6.3. CAU TAO

Bom cao 4p VE gdm cum sau

eBom ti€p van: ¢ nhiém vu cung cAp nhién liéu tir thing chita d&€n bom cao 4p.

eBom cao 4p v6i dau phan phdi: ¢6 nhiém vu nén nhién liéu tao cao 4p va phan
phdi nhién liéu cho céc xylanh.

e B diéu toc: day la cd khi, diéu khién tdc d6 dong cd bing cach thay d6i vi tri khau
phan lugng.

e Van tit may dién tir: dung d€ ngit nhién liéu khi cin tit may

e Bo phun diu sém tu dong: diing dé thay d6i thdi di€ém phun nhién liéu, tily thudc
vao tdc do dong co.

Ngoai ra trén bom con c6 dudng din dén va dudng dan hdi.

Hinh 10-27. Cdu tao bom cao dp VE

1. Van di€u 4p 2. B0 diéu tdc 3. Pudng dau hdi 4. Pau phan phdi

5. Bom ti€p van 6. B phun diu sém 7. B6 phan tao cao 4p 8. Van dién tir
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10.6.3.1. Bom tiép vin

e Day la loai bom cdnh gat, ding d€ hit nhién liéu tir thiing chita d&€n khoang bom
cao 4p, trén mach dau cung cip c6 van diéu 4p va dudng dau hoi.

e Bom ti€p van gdm 1 dia c6 4 rdnh, 1dp 4 cdnh gat, dugc din dong bdi truc bom
nhd then ban nguyét khi roto quay trong vong léch tim, van diéu 4p dugc bd tri gdn bom
ti€p can (BTV), n6 gdbm 1 piston va 10 xo. Khi 4p suat nhién liéu vudt qud gia tri cho
phép, piston sé& ép 10 xo m& dudng dau, dau tr§ vé clta vao cda bom ti€p van. Binh thudng

piston déng 16 dau hoi.

Hinh 10-28. Cdu tao bom tiép vin

10.6.3.2. Bom cao ap va diu phan phoi

e Truc bom dudc din dong truyén qua piston bom biing khau ndi va dia cam béi
g0 dn khdp v6i dudi piston bom.

e Dia cam quay trén 1 mam chdra 4 con lian try. Do dic tinh cta con lin va mit
dia cam nén piston thyc hién 2 chuyén dong vira quay vira tinh ti€n.

+ Piston bom & PCT khi mau cam ddi va cdc con lin

+ Piston xudng PCD nhd lyc clia 2 10 xo
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CAM DISC
ROLLER ‘I\
EO’
. \ Roller: Con lan
FERIEES Cam disc: Bia cam
Plunger: Piston bom
( -~
Roller ring: Mam dung con ldn
ROLLER RING
, ( - =0

A
ROLLER

Hinh 10-29. Su hoat déng ctia piston

Piston bom hinh tru c6 16 xuyén

tdm, thong véi 16 rinh phan phdi véi Hinh 10-30. B$ phén tao cao
1 16 ngang dugc déng kin bdi khau dap

phan lugng, dau piston c6 khoét rinh
doc ltrng, dudi piston ¢ gd ndi vao
gd dia cam, piston dugc gitr bdi dia
ddy va 210 xo ty vao dau phan phdi

e Dau phan phdi c6 16 nap qua
van tit dau dién tir va cé cac 16

thoat twong &ng v4i sd xylanh.
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Hinh 10-32. Vi tri bo diéu toc

L « lidu toc co khi
; ({ tao
J """ &u toc co khi :

= Jﬁ‘x’\'\&\y\\_\\\’m ' 4 ta, c¢6 banh ring
a0
o w“

ing dan dong & cot

3 c) ludn ty vao cic
inh lién két (thanh

1 ga v6i khau phan
Hinh 10-31. Céu tao ddu a Hoat dong
phan phoi e Khi ddong cd quay nhanh

. iam tai), luc ly tAm 16n , cdc qua ta
1. Khau phin lugng 2. Pau (g ) R Y o 1 -
vang ra tdc dong 1€n Ong trudt (10 xo

phan phdi 3. Lo phin phoi bi nén lai), thong qua cic thanh diéu
4.1 x0 cao 4p 5. Van thodt khién kéo khau phan lugng vé huéng
gidm dau.

pe

ap

L

[T TIT T,

o |

[ W

e
B
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Hinh 10-33. Hoat djng ciia
bo diéu toc

1.Qui ta 2.Canga 3,11. Vit
diéu chinh 4. Lo xo diéu tdc
5.10 xo cam chirng 6,7,8,9. Thanh
di€u khién
10. Khau phan lugng 12. Ong
trugt 13. Ld ngang
14. Piston bom M». Chét xoay
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e O tdc d0 cao: 4p suit dau tir

- £

Jiston

1 chot

10.6.3.4. B) phun diu sém tu

dong
phun

Hinh 10-34. Cdu tao bj phun
ddu sém tu dopng

1. V4 bom 2. Mam dung con lan
3. Con ldn 4. Chot ndi
5. Pudng diu dén 6. Nip day 7.
Piston dong luc
8. Piston phu 9. L0 xo

Q Cdu tao

Pay 1a loai thiy luc, dugc diéu
khién bing 4p suit dau cia bom ti€p
van. Bd phun dau sém c6 ciu tao nhu
hinh.

a Hoat dong

e O tdc do thap: 4p sudt du tir
BTV nhd khong di luc thing stc
cing cla 1o xo, piston dich vé phia
phdi, @iy vong lin vé huéng phun tré

nhién liéu.
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Hinh 10-35. Céu tao van
ngdt ddu di¢n tiv
1. Pudng diu 2. Piston 3. Pau

phan phdi
4. Van ngit dau 5. Budng 4p suit

- Hoat dong

e Khi md cdng tic mdy sang vi
tri ON, dong di€én chay qua cudn day
tao thanh nam chdm hdt van 1én, md
dudng thong tir budng dau véi budng
4p sult.

e Khi tit mdy, xoay cOng tit
mdy vé vi tri LOCK, ngdt dong dién
dé&n van ngit dau, 1am mat tir trudng,
10 xo ddy van déng ctta hit lai, 1am
ngit dau, dau khong nap dudc va

budng nén.

“~ “4.,NGUYEN LY LAM
IEC CUA BOM CAO AP
E

4.1. Nap nhién li¢u

n bom ¢ PCD, nhién liéu

it, ranh hit, vao budng 4p

g cao 4p), 10 xuyén tAm va

_ _ Ldc nay khau phan lugng

doéng 16 ngang.

10.6.4.2. Nén va phan phéi
nhién liéu

Piston di 1én PCT, dong thoi
quay di 1 goc lam ranh hat (khong
trung clra hit), nén diu trong budng
4p suat.

Su phian ph6i nhién liéu dugc
thuc hién khi rinh phan phdi § piston
thing hang véi 1 trong 4 16 trén nip
phin phdi. Liic nay diu cao dp sé& di
tr budng cao 4p dén 16 xuyén tim
dén ranh phan phdi d€n 10 phan phdi
va dén kim phun (lic nay piston da

quay di 45° so v6i ban dau ).
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1. Piston

2. L8 nap

3. Ranh nap

4.Budng 4p suat

5. Dau dp luc cao

6. Ranh phan phdi

7. Pudng diu thoit & diu
phan phdi

8. Khau phén lugng

9. L6 ngang

UT: Piém chét dudi

OT: Pi€m chét trén

Hinh 10-36Nguyén ly lam viéc cua bom cao dp VE

10.6.4.3. Dt bom

e Piston ti€p tuc di 1én, d€n khi khau phin lugng md 10 ngang nhién liéu vdi 4p

sudt cao sé& thodt ra 16 ngang. Vi vy 4p sudt nhién liéu s& gidm dot ngdt va qué trinh

bom k&t thiic.

e D¢ dinh lugng nhién liéu ngudi ta st dung khau phan lugng va khau phan lugng

dugc diéu khi€n bdi can ga déng md 16 ngang nhiéu hay it (gidng bom cao 4p P.S.B)

piston ti€p tuc quay va di xudng PCD, khi piston xudng t§i PCD, 15 hit (rdnh hiit) tring

véi clra hiit thi bit dau lai chu trinh. Lic ndy khau phan lugng déng 18 ngang. Piston da

quay 90° so v6i ban dau (dong cd 4 xylanh).
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10.6.5 PAC PIEM BGM CAO AP VE

NP-VE x/ x F xxxx A R NPxx
a b ¢ de f g h i

a. NP: tén nha sdn xuat, NP 1a cia hing Diesel KiKi
b. VE: loai bom phan phdi
c. x: s6 xylanh
d. x: dudng kinh piston bom (mm)
e. F: bo diéu tdc cd khi
f. xxxx: s0 vong quay di€u chinh ctia b diéu t&c (c6 tdc dung)

. A: ki hiéu thi€t k&

oQ

h. R: chiéu quay cda piston bom
R: quay cung chi€u kim dong ho
L: quay ngugc chiéu kim dong hd

i. NPxx: s0 loat sdn xuat
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CAU HOI ON TAP
1. V& hinh, trinh bay nguyén tic dinh luong nhién liéu bom cao ap PF.
2. Néu uu, nhuoc diém budng d6t ngin cach, budng dét théng nht.

PHAN TU HQC O NHA
Poc thém ndi dung sau trong gido trinh sau:

Bom cao &p PE, VE trong chuong 12, tai liéu Gido trinh BPONG CO BPOT TRONG 1,
Nguyén Vin Trang, Truong Pai Hoc Su Pham K§ Thuat TP H6 Chi Minh, nam 2009.

TAI LIEU THAM KHAO

- Tai li€u dao tao cong ty Toyota Viét Nam, nam 2009.

- Tai li€u dao tao cong ty Mitsubishi Viét Nam, nam 2008.

- Tai liéu dao tao cong ty Ford Viét Nam, nam 2010.

-Nguyén Vin Trang, Gido trinh Pong co dot trong 1, Pai hoc Su Pham Ky
Thuat, nam 2009.
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