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LOI NOI DPAU

Dong co dit trong ddng vai trd quan trong trong ndn kinh €, 12 ngudn
dong l¢c cho cac phuong tién van 1ai ahu O (0, mdy kéo, xe mdy, tau thiy, mdy
bay va cic mdy cong tic nhvy may phat di¢n, bom nudc ... Mat khéc, dong co
d6t trong, dic bi¢t 12 dong co 0 t6, [a mdt trong nhilng nguyén nhin chinh gay
6 nhiém moi trudng, nhit 12 & thanh phé.

Do tinh phé bién cia d0ng co dft trong nén da ti lau, hiw nhu it c
sinh vién co khi d®u duoc hoc mon Bong co dot trong. Mon hoc nay trang bj
nhitng kién thic co bin vE nguyén I§ lam viéc va k€t cfuw dong co. Tuy nhitn,
cho dén nay chua c¢6 mot cuSn gido trinh nao day v& vin 4@ tren.

Cudn sich nay duge viét trén co s 1dp hop nhitng bai gidng dd duoc gidng
day lau nay, c6 b sung nhitng ki€n thic méi va hi¢n dai v& chuyén nganh sao
cho phd hop véi thue tidn Viét Nam.

Truéc hét cubn sich la gido trinh phuc vu sinh vién co khi, agoai ra né
o6 thé ding lam tai litu tham khio cho sinh vién nganh dOng cd, nganh 0 to
khi b4t dau hoc chuyén nganh. '

Ching 0i xin chan thanh cdm on tp thé cin bo gidng day bo mon Dong
co ddt trong, khoa Co khi trudng Dai hoc Bich khoa Ha Noi da dong g6p cho
d2 cuong cing nhu ndi dung cude sdch nhilng ¥ kién qui bau.

Kinh mong ban doc va cic ban ddng nghi¢p luong thit cho nhilng sai s6t
do xuat ban #an ddu. Xin tran trong cdm on ahiing § kiéa dong gép cia cic
ban d€ cufin sich du0c hoan chinh hon trong nhiing 1in xuft ban sau.

Céc ¢ kién xin gili v&. Nha xudt ban Khoa hoc va Ky thuat, 70 Trin Hung
Pao, Ha Noi.

Tac gia



Phan md dau

VAI NET SO LUOC VE PONG CO POT TRONG

1. DONG CO DOT TRONG LA MOT LOAI PONG CO NHIET

Dong co nhiét noi chung la nhing may bi€n ddi nhiét lhz‘m_h cOng. Dong (!6(
trong 1a mot loai dong co nhi¢l, trong d6 qué trinh d6t chdy nhién li¢u dé cdp nhiét
vi qua trinh gian nd sinh cong cia moi chdt cong téc (san vat chiy) d®u duge
thuc hién ngay trong bubng cOng téc cia dong co. NOi chung, ¢6 thé phén loai
dong co d6t trong thuoc he théng domg co nhiet theo so db dudi day :

DONG €O NHIET

I
- T T T 1
May hoi Tuabin Bong co Ddng oo Céc déng co
nudc khi dét trong phan je nhiét kKhac
' 1
[ 1 1
Phng cd béng co bong cd gas
x3ng diesel {ding kté dét)

Hinh 1. Ding co dar trong trong ko cdc ding co nhift

2. VAI NET VE LICH SU PHAT TRIEN
Trong lich sit phat tri€n ¢6 mdt vAi moc dang ghi nhd sau :
—~ 1860 : Dong o d6t trong dAu tién ra ddi do o6ng Lenoir la mot ngudi

hau ban va mot oha k¥ thuat nghiép du & Paris ch€ tao. Dong co chay khi dét,
co hiéu sudt 3, = 2 + 3%. ’

- 1876 : O10 mot nha buon o thanit phd Koln nudc Dic ¢hé 1go mot loai
dong ¢d cling chay khi dot nbung dat hiéuw sudt cao hon véi ., = 10%.

- 1886 : Hang Daimler - Maybach cho xuwdt xudng dong co xang ddu tién
¢ cong suit N, = 0,25 md lyc va t8c dd vong quay n = 600 v/ph

- 1897 : Dong c¢o diesel dau tién ra doi cd hicu suft khd cao; 7. = 26%.

- 1954 : Bong cv piston quay do hang NSU-Wankcl ch€ tao néi bat vé tinh
gon .nhe.

Nganh ché tao dong c¢o 46t trong phat trién rit manh. Hién nay sian luong
hiang nam udc tinh 40 (riéu chiéc vdi dii cong sudt ti 0,1 d€n khodng 70.000 kW
cho cdc linh vde kinh t€ nhu pgiao thong van tai, xay dung, nong nghiép, lim
nghiép, nang leong ... vh gia dung :

3. PHAN LOAI DONG CO DOT TRONG

. & Theo phicn licu : dong co xang, dong co dicsel va dong cd gas con goi
1a dong o chay khi ¢(hinh 1),

b. Theo cach twic dot nhién liGu trong budbng chay : d6t atdng bile bang tia Hia
dién nhu trong dong co xang, dong co khi va d6t do ¢ chdy nhu & dong co diesel.
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¢. Theo s6 xylanh : dong co 1 xylanh va dong co nhiw xylanh.

d. Theo cich bd tri day xylanh dGi véi dong co nhiu xylanh : dong cO mot
hang xylanh, chi V (hinh 2a) hay dong co hinh sao (binh 2b). Dong c¢o hinh sao
thuting ding cho mdy bay. _

¢. Theo loai chuyén dong cia piston : dong co piston chuyén dOng_linh tién
hay goi ngén gon 13 dong co piston va dong co piston quay hay con goi la dong
co roto nhu dong co Wankel.

. Theo didu kién nap : dong co tang dp va dong co khong tang ap.

g. Theo s6 hanh trinh piston rong mot chu trinh : dong co hai ky va dong
co bdn ki

h. Theo phuong phap lam mat : dong co lam méit bang nudc va dong co
Jam madt bang gid. .

i. Theo 16¢ 43 cha piston : dong co t6c dd thip, tdc dd trung binh va donp
¢ cao tde. -

2)

Hinh 2. a) dong co chir V v ; b) ddng co hinh sao

4. UU NHUQC DIEM CUA PONG CO DOT TRONG

Khi so sinh vdi cdc dong co nhiet khdc, dong co d6t trong cd nhing wu
didm n6i bat san _ ’

- Hiéu sudt cao dén _'50%, trong khi d6 hiéu sudt cia may hoi nddc kifu
piston 16%, cda tuabin hoi 22_+ 28% va cha tuabin khi 30%. .

- Kich thude va trong hwong nhd, cong sudt rieng 16n do moi qud trinh bién
ddi trang thiai caa mdi chdt thyc hien bén trong budng cbng (Gc cia dong co.
Npoai ra, do ding nhién liéw co6 nhi¢t tri cao nén rdt thich hop trén cic phuong
tién van tai vdi ditu kién lam viéc di dong. '

- Khoi d¢ng, van hanh, cham soc dé dang.

Tuy nhien dong ca d6l trong co nhitng shucoc diém co bin la :

. — Khong phit ra mémen 16n tai (6c dd vdng quay nhd nén khong khdi dong

ditoc khi c6 tai.

- Kha nang qud sai kém, ‘

- Cong suat cyc dai (max) khong cao. MOt trong nhilng dong ¢ 16n nhdt
thé gidi hién nay la dong co cioa hing MAN - B&W c6 cong sudl 68.520 kW

(30 lieuw 1997) trong khi cHng sudt clia tuabin hoi binh thudng ¢6 thé dat vai chuc
van kW,

- Nhi¢n liéu dat va can dan trong thién nhién.
- O nhiém moi trudng vigkhi xi va dn.

Tuy nhién trong vai ba thap nién 16i, dong co dSt trong vin la loai dong co
Khong thé thay th¢é, do nhitng dong co khéc tuy vu vict hon nhung vi nhing li do
kinh t& vi k¥ thudt nén chua dugc ché tao hang loat.
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Phan |

NGUYEN LY LAM VIEC CUA DONG CO DOT TRONG

D€ co thé phan tich két cfu cic co cdu, cic h¢ thong cda dong co & phan
1l cia cudn sach nay, ching ta phai tim hiéw nhilng vin d¢ co ban lién quan
dén nguyén ldc lam viéc cda ddng co.

Chuwong 1 |
NGUYEN LY LAM VIEC CUA DONG CO DOT TRONG

Dé ¢6 thé hiu dioc nguyén ly lam viéc cia dong co dot trong, trudc hét
phai tim hiéu ban chit cia cic nhi¢én liéw duoc sit dung va hdn hop giia nhien
litu voi khong khi tao thanh hdn hop chay, Do gidi han cia cudn sach ching
1a ¢hi xél dong co xang v dong co diesel 12 nhitng dong co phd bién nhit. Vi
vy, ching ta cing chi xét nhi¢n ligu cho cic dong co nay la cdc nhién li¢u
long.

1.1. Nhién liéu léng dung trong dong co dot trong

Khi tinh iuyén ddu moé hoac téng hop nhién li¢u thé khi hay nhien ligu
ran 1a thu duoc xang, diu hoa, diu diesel va dAu mdy. Trong s6 &6 xiang va
diu diesel dugc st dyng lam nhién li¢éu cho dong co d&t trong (1t day ta goi
ngin gon la nhién li¢u). Nhién lieu thyc chit Ia mot hén hop gdm nhidu loai
cachuahydrd véi thanh phn khéc nhau. Chinh sy khdc nhau v& thanh phin cac
loai cachuahydrd trong nhién li¢u din t6i sy phan loai nhi¢n liéu thanh cic dang
khidc nhau.

1.1.1. Dau diesel

Dau diesel Ja loai nhién li¢u nang véi ty trong £ = 0,8 - 0,95 g/cm3, ch
tinh 1y chiy cao (khong cin ngudn lia bén ngoai).



a. Thanh phdn chinh

S3 di diu diesel ¢ tinh td chiy cao vi trong thanh phin cia né c6 nhieu
cacbuahydrd no CHyn,; & dang mach thing nén d€ bi phan huy O nhi¢t 4o cao
rong phan tng oxy hoa tdoa nhiét, vi du xétan C;Hj, (hinh 1-1).
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Hinh 1-1 Xéra’p CraHaa, mit loai cacbushydré no mach rhﬁng

b. Ddnh giag tinh ty chdy cia ddu diesel

Xétan C;,Hay 12 moOt cacbuahydro no, dang mach thing c6 tinh ¢ chay cao.
Con a - métylnaphtalin  C;Hyo 12 moOt cacbuahydr6 c6 dang mach vong (hinh
1 - 2), ¢6 két cfu phan ti rit b2n vimg, do d6 tinh ty chdy rdt kém. D€ dinh
gid tinh ty chay cia diu diesel, ngudi ta s dung mot thong s6 goi la sé xétan
(Xe). D& xic dinh s Xe cia mot loai diu diesel, tréa mot dong co thi nghi¢ém
dic biét co (hé thay d6i dudc ty s6 nénm, theo mot qui trinh nhét dinh, ngudi ta
thit nghiem dong co véi diu diesel nay. Sau d6, ngudi ta ti€n hanh thd nghi¢m
Wong tf voi nhien licu a2 mot hdn hop gdm xétan (Cj¢Hiy) va a— métylnaphtalin
goi 12 nhien liéu so sdnh. Thanh ph3n xétan trong hén hop so sénh dugc ditu
chinh cho dén khi tinh td chdy cba hai loai nhién liéu thit nghiém 3 tuong
duong. Khi d6, (hanh phan xétan tinh theo % trong hén h0p so sanh duoc coi la
~.6 Xe can xic dinh cia diu diesel.

Ro rang, sd Xe¢ cang 16n thi tinh td chdy cha nhien licu cang cao va ngudc
lai. D6i voi xetan, Xe = 100 ; con d6i v8i a - meétylnaphtalin, Xe = 0. Cic loai
dau dlmel thong dung o6 Xe ndm trong khoing 35 - 55, d nuic ta thudng dung

Hinh 1-2. « - metylnaphtolin Ci#ho co k€1 cBu phén nt dang mach ving



dau D45 va D48 ing v6i loai D1 va D2 theo TCVN 5689 — 92 ¢6 céc thong s6
sau 84 + 88% C, 10 + 14% H, nhiét tri thdp Qp, = 42500 kJ/kg.

1.1.2. Xiing

Xing Ta loai nhién lieu nhe, p = 0,65 = 08 g/em®, d& bay hoi va c6 tinh
ty chdy kém.

a. Thanh phdn chinh _

$d di xang co tinh ty chdy kém vi thanh phin cdia xang gdm nhiu
cacbuahydrd no nhung c6 dang mach nhinh va cacbuahydro thom ahan benzen
la cic két cdu rdt bén vimg vi du nhu iséocian CsHig va métylbenzen C<,H5CH3‘.
(hinh 1- 3). '

H
'H, H CH H (I‘
IR I T
H—C—C—C—C—C—n | T
H (|3H3'}|1 |H 1|1 H/C\C/C-T“H
I H
o ! b}
Hinh 1-3. So db céu tpo phan " a} I- isbécran Cus vk b) métyibenzen CgHsCHa

Trong dong c¢0 xang ¢6 moOt hién tdgng chdy khong binh thudng gin voi
ban chdt cla dong co nay la hién wigng chdy kich né. Khic vOi dong co diesel
la dong co co hdn hop nhién ligu — khong khi ty chdy do nén con hén hop.
trong dong co xang dugc dbt cudng bic bing tia lda dién. Sau khi bugi bat tia
Ita dién, mang lga sé lan tran tit bugi ra khip budng chiy dé dét hdn ho_p;
Dé la qua trinh chdy binh thudng. Néu & mot ving nao dé cd mhiing nguyén
nhan lam tang nhi¢t do cuc bd va do do dd didu kien d€ dién ra tai day gud
trinh ¢ bée chdy khi mang lia tit bugi chua lan tran tdi thi d6 1a qua trinh
chay khong binh thudng goi la chdy kich né. Khi d6, tdc d chdy rdt 16n, mat
khic co sy chén ép dif doi giita hai ving chdy (ving chdy do tia lta dién va
ﬁmg chdy kich nd)} nén trong xylanh c¢6 tiéng gé rat danh, tai trong dOng idn,
nhiél d¢ va ap suit tai diy At cao khi€n nhi¢n litu bi phin hiy nén khi thadi of
khéi den. Dong co rdl ndng va rung, cong suft giam va khong thé tidp tuc lim vigc



R& rang, xang ¢6 cdu troc phan td cang ben ving thi tinh ty chdy cang kém
do 46 khé xdy ra kich nd va nguoc lai.

b. Ddnh gig tinh chéng kich né cta xdng

Isooctan CqH g (hinh 1 — 3) cd kél cdu phén ti daag mach nhinh nén rét
bén viing, ¢o linh chéng kich n6 cao. D€ danh gia tinh chéng kich nd cia xang,
nguodi ta ding mot thong s6 goi ta s6 6ctan (O). Mot hdn hop cia isboctan
CgHyx véi heplan C;Hp, — mot cacbuahydro no mach thing-dugc ding lam nhién
licu so sdnh véi cdch thiic tdong td nhy xdc dinh chi s6 xétan cia d3u dicsel
da trinh bay & trén. VOi isdoctan CgHg, O = 100 ; con dbi vdi héptan
CH,,, O = 0. Loai xang nao cé tri s6 octan cang cao thi tinh chéng kich né
cang 16n. Xang 0 t6 thong thudng cé tri s6 Octan trong khodng 80 + 100. Hi¢n
nay trén thi trudng nuéc ta phé bién ba loai Xang san xuat theo tieu chudn

ASTM cla My 1a MOGAS 90; 92 va 95 véi so actan tuong tng la 90; 92;
95.

Gia lfj s0 xétan (Xe) va tri s6 octan (O) ¢6 méi quan h¢ rdt rd nét.
Nhién ligu ¢o s& Xe cang cao thi ¢6 s6 O cang thdp va nguoc lai. MGi quan he
nay c6 thé duoc difn ta bang cong thiic thiuc nghiém sau :

O = 120 - 2Xe E (1I-1H

L13. Hé sii duw lwong khing khi A

Trong dong co, hén hop gitta nhicn lieu v khong khi (goi ngin gon I1a hén
hop) duge nén vh d6t trong xylanh nén t6a nhiét va sinh cong. Milc ¢0 dam nhat
hay thanh phin cia hén hop la mot thong s6 lam viéc quan ifgng clia dOng‘ 0.
Thanh phdn cia hdn hop duoc dinh gida thong qua mot thong s6 dac bigt goi la
hé s du lugng khong khi A va dugc xac dinh nhu sau.

Ta ¢ thé coi rhng, thanh phdn chi yéu cda nhién liéu chi gdm cé cac

nguyén t& hydro, 6xy va cachon. Néu goi thanh phan khGi huong cha céc nguyen
td trén 1an lugt 16 H, O va C, ta 6

H+ O+ C =1 -2
M&di loai nhién liéu cu thé c6 cic thanh phin H, O vad C nhét dinh cho
trong cdc (ai lieu chuyén mon. Nhien licu khi chiy sé tda nhiél vd tudn theo cac
phuong irinh phan dng sau :
C + 02 = C02 (1_3)
2H, + O, = 2H0 (1-4)

Can cd viao phuong trinh (1-3) va (1-4), ta c¢6 thé xac dinh cdc phuong
trinh can bing khéi lugng cia cic phan ing
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12 kg C + 32 kg O, 44 kg CO, (1-%)
4 kg Hy + 32 kg O 36 kg H,0 (1-6)
Phuong trinh (1-5) va (1-6) vi€t cho C kg cacbon va H kg hydro cé dang

8 11
C kg cachon + 3 C kg oxy = 3 C kg cacbonic (1-7)
H kg hydrd + 8 H kg oxy = 9 H kg nudc (1-8)
Luong oxy (kg) ¢an thiét cho hai phan ng (1-7) va (1-8) la
8
;C+8H (1-9)

Trong 1 kg nhién lieu co sdn O kg oOxy. Vi vay luong oxy cin thi€t trong
khong khi O, dé dit chay hoan toan 1 kg nhién li¢u la

cl

8
Oq=3C+8H-0 (1- 10)

Ta da biét, thanh phin khéi luong cia Oxy trong khong khi la 0,23 con
thanh phan thé tich 1 0,21. Tu d6 c6 1hé xic dinh luong khong khi cin thiét
d¢ d6ét chay hoan toan 1 kg nhién lieu L,

L, = 612? (% C + 8H - O) (kgkg nhien liew) (1-11)

Thyce 1€, bing thuc nghiém c6 thé xdc dinh duoc Iuong khong khi thuc su
nap vao dong co tinh cho 1 kg nhién lieu 1a L. Ty s6 |

A= L : (1-12)
L .

(4]

duoc goi W hé 56 du luong khéng khi va no déc trung cho mitc dé dém
nhat cig hon hap. Tuy theo loai dong co va iy thuoc vao ché do lam viéc,
A ¢o thé 16n hon, nhd hon hay bang 1.

1.2. CAC KHAI NIEM CO BAN

Trude khi xét nguyén ¥ lam viéc ciia déng co cu thé, 1a lam quen véi mot
vai khdi pi@m co ban d€ thuan tién trong qua frinh khdo sal sau nay.

1.2.1 Di€m chét

Vi tri ma tai do piston d&i chiu chuyén dong goi la di€ém chét. Cé hai
di€m chét la diém chét tren (DCT) va di€ém chét dudi (DCD) (hinh 1-4). Khi
piston & diém chét trén va diém chél dudi, budng cong thc c6 thé tich nhod nhit

Viin VA 10n nhit Vi . Khodng cdch giita hai di€m chét duge goi 13 hanh tenh
piston S.
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1.2.2. Ky

Ky 12 m6t phin cia chu trinh cong tdc xdy ra trong thdi gian piston dich
chuyén mdt hanh trinh,

Theo s0 ky ngudi la phin
dong co ra hai loai, dong co 2
ky va dong co 4 k.

Dong o 2 ky 1o dong co
co. chu trinh cong tac dugc
thyc hién sau 2 hanh trinh cia
piston hay | vong quay cia
truc khuyu.

Bong co 4 ky la dong co
¢d chu trinh c¢ong tdc duoc
thu¢ hién sau 4 hanh trinh cga

piston hay 2 vOng quay cua Hinh 1-4. So d& ding co _

I oruc khupe, 2 thanh wuyen, 3. piston, 4. xupap, 5w phun

{ding co diezel) hodic bugi (dpng co xdng), 6. xupap nap,
BCT. di€m cher wén, DCD, di€m chér dudi

truc khuyu.

1.2.3. Thé tich céng tic Vi

Day 1a thé tich coa xilanh gita hai diém chél
zD? .
vV, = e 8 (1-13)

véi D la dudng kinh xilanh va S 1a hanh trinh piston.

1.24. Ty s6 nén

£= 3 (1-14)

1.3. NGUYEN LY LAM VIEC CUA DONG CO 4 KY KHONG TANG AP

1.3.1. Qud trinh nup

Qu4 trinh nap duge ti€n hanh cha yéu do piston chuyén dong tif diém chét
trén dén di€ém chét dudi tao ra sy chénh dp, do d6 moi chit duge hit vao
xilanh. Khi nap mdi cla dong co xang néi chung (trif loai ddng co phun xing
true tiép vao bubng chdy) 1a kén hop cia xdng va khéng khi con cia dong co
dicsel va dong co phun xang tryc tiép 1A khdng khi

Trong thuc t€, qua tinh nap b4t diuv tai di€ém di (hinh lSa) tuong dng voi
vi tri goc ) (hinh 1-5b) trude diém chét trén, xupap nap mo. Goc ¢ duge goi
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{1 Chigu quay

true khuju\

Chay - gian nd

(7%

. \h

b)

a)
Hinh 1-5. D0 vy nguyén ly lam vige ctia dong co 4 ky khdng réng ap
a. 0O rthi cong ; b DO thi pha

la gée ma sam xupap nap. Sau khi dén di€m chét trén, piston bat dau di xulng,
:i'p suflt trong xylanh giam din. Tu thdi di€ém dp sudt trong xylanh béng ap sudt
trén dudng 6ng nap py trd di cho dén khi piston 16 diém chét dudi tai di€ém a,
khi nap mdi dudc hat vao trong xylanh. Md sdm xupap nap nhim muc dich, Khi
khi nap mdi thuc sy di vao xylanh thi dién tich thoéng qua cia xupap nap da kha
10n nén sdc can khi dong nho, do dé nap duoc nhiéu khi nap mdi

Tan dung quian tinh cua dong khi nap d€ nap thém, xupap nap chua déng
tal di€m chét dudi ma dong sau d6 mot goc ¢, (hinh [5b) tai diém d,
\hinh 1=35a). Goc ¢, goi la gde dong mudn xupap nap. Tit a dén d, goi la thoi
ky nap thém.

Ve mat nguyén thc, nguoi ta sit dung cic bién phap 6 thé dé nap dudc nhitu
khi nap méi, do do d6t duoc nhi¢u nhi¢n li¢u, nham tan dung khd nang dong co
phat ra cong sudt cao. DE dianh gia chdt Iuong qua trinh nap, ngudi ta dua ra
thong s6 hé 56 nap 7. Day la ty s6 gita khSi ldong moéi chdt thuc € nap vao
xylanh Gy, va luong moi chit theo ly thuyét Gy chita wong thé tich cong tac V,, o
nhi¢t do va dp sudt rén duong Ong nap t, va pi. He s6 nap #, dude tinh nhy sau :

W= = (1= 15)
Do tén thit khi dong qua xupap nap, do khi s6t trong xylanh giin nd o diu

qua trinh nap va do moi chdt mdi duoc sdy nong boi khi s61 va cic chi uét co
nhi¢t do cao trong xylanh nén thong thudong 7, < 1.
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1.3.2. Qud trink nén

Piston tifp tuc chuyén dong hudng toi diém chét trén. Tit diém dy, 12 diém
xupap nap dong trd di, moi chdt thdc sy dugc nén. Trong qua trinh nén, nhigt
do va dp sudl trong xylanh ting din. Gitla moi ch4t v cdc chi i€t trong xylanh
difn ra qué trinh trao d8i nhi¢t rdt phitc tap. D€ don gidn trong tinh todn,
ngudi ta coi qua trinh nén 1A moOt qua trinh da bi€n vii chi s6 néa da bién
trung binh a;. Tren co sd d6 c6 thé tinh nhigt do T, va ap suft p cubi qud
trinh nén da hién tai di€ém ¢ (kh(ing chiy) theo cdc cong thdc sau :

T, = T, ! (1- 16)

Pc = P (1-17)

D&i voi dong co diesel, dé nhien liéu c6 thd ¢ chay T. phai 16a hon nhigt
d6 ty chdy chia nhien li¢u. Tit (1-16) ta it ra ty s6 nén € phdi 16n hon mot
ty s8 nén gidi han £y, Trong thyc t&, ty s6 nén cia dong co diesel tu 12 dén
24. Nguge lai d6i voi dong oo xang, nhi¢t d0 trong qud trinh nén cao rdt dé
pdy ra kich nd. Vi vay ty s6 nén cia dong co xang khong cao va nim trong
khodng 6 dén 12. CuSi qua trinh nén tai goc @, (hinh 1-5b) trudc diém chét
trén tai diém ¢ (hinh 1-5, a), nhién li¢u c6 4p sudt cao duoc phun vao budng
chdy qua w’;i phun d6i voi dong co diesel d€ hoa trom vdi khong khi tac thanh
hdn hop ; con d6i vdi dong co xing bugi bat tia lda di¢n &€ d6t hdn hgp. Goc
P, duoc poi la goc phun som (dong co diesel) hay goc ddnh lita sém (dOng co
Xang). : '

1.3.3. Qud trinh chdy va gidn né

o (ud trinh chéy _

Ban chdt cia qud trinh chiy 13 qud trinh Oxy hoa nhien ligu, phan ing nay
t6a nhig¢t. Sau mot khoang thdi gian ngdn chudn bj 7; - tinh tif luc bat diu phun

nhién liéu (dong co diesel) hay bat diu bat tia lta di¢n (d0ng ¢ xang) qud trinh
chdy thyc sy xdy ra. Giai doan nay goi Ja thoi ky chdy tr€ con 7; goi 12 thdi gian

chdy tré€ (s). Trong dOng co diesel, do h6n hop hinh thamh bén trong xylanh nén

dau tién phan hén hop ddoc chuin bi va tich t¢ trong giai doan chdy tr& sé& chdy
_ A :

rit nhanh, tdc dO tang &p suit 3—% rdt lon, tao ra ti€ag gd 141 danh dic thia cho

dong co diesel. Tiép sau d6 1a giai doan vita chufn bj hdn hop vita chdy neén
chay ti tif hon. Vi thé, chu trinh lam viéc cia dong co dicsel gidng voi chu trinh
cdp nhi¢t hdn hop (hinh 1-6a).
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Con 0 hiu hét ddng co
xang, do hdn hop dugc
chudn bj bén ngoai xylanh
nén khi vao trong xylanh
h8n hop c6 thanh phan
wiong d3i ddng deu, do d6
phdn 16n chdy rit nhanh sau
thdi gian chay tré. Vi thé

chu trinh lam viéc cia dong Vv v -
co xang gin vdi chu trinh a) b)

cdp ohié¢t ding tich (hinh 1- Hinh 1-8. Qué minh chéy cia déng co diesel

6b). a) vd ddng co xéng b)

Tuy nhi¢n & ci hai loai dong co, sau khi chiy phin 16n hén hgp qud trinh
chay con i€p tuc vdi t6c d¢ chdy nhd kéo dai trén dudng gidn nd do chay ndi
phiin hén hop chua chidy goi 1a chdy rdt. Chdy rdt chi tam néng céc chi tiét, higu
qua sd dung nhi¢1 thdp nén ngudi ta cS ging nghién cifu vd 4p dung cic bign
phap d€ han ché chdy rot nhu chon goc phéi khi va gbc phun sém hay dinh lia
sdm thich hop, tan dung xody 16¢c cia moi chdt trong qua trinh nap d¢ hoan thi¢n
qua trinh nap va tang t6c d¢ chdy ..

b. Qud trinh gian no

Ti€p theo qué trinh chdy 13 qud trinh gidn nd sinh cong (i di€ém z dén
biém b’, hinh 1-3a). Thyc ra diu qui trinh giin nd com c6 qua trinh cdp nhi¢t do
chdy rét. Mat khac con o6 hién tdgug trao d4i nhiét gita moi chit véi thanh vach
cic chi tiét. Vi vly quéd trinh giin nd 12 mot qui trinh nhi¢t dong phic tap.
Tuong tu nhy qui trinh nén, ngudi ta coi gin dang diy 1a mo1 qud trinh da bién
vi chi s§ gian nd da bi€n n,. '

1.3.4. Qud trinh thdi

Cu6i qud trinh gidn nd, xupap thii dudc md tai diém b’ (hinh 1-S5a) tuong
ing voi poc p; (hinh 1-5b) trudc di€m chét dudi nhim l0i dung O cheah 4ap
“trong xylanh v8i dudng thii thdi f¢ do moi lvong ding k& khi da chdy. Goc o3 dude
goi 13 goc md som xupap thdi. Ti€p theo, do piston di lén, khi chiy duoc thdi
cudng bitc qua xupap ra ngoadi. Do tdn thdt khi dong khi qua xupap thai, dp sudt.
trong xylanh trong qui trinh thdi cao hon so vdi ap suét trén dudng thii p. Néu
ap suft p, cang cao, cong bom trong qui trinh thai cang 16n, mar khic khi s6t
cang nhitu sé€ lam biAn moi chit cong tic cia chu trinh ti€p theo. Vi viy ngudi
ta ¢d ping tim cdc bién phdp gidm p, nhy chon géc mo sOm xupap thdi vi thigt
k& dudng thai hop ly. Mubn 10i dung quédn tinh cia dong khi thai dé thai sach
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thém, cudi qua trinh thai, xupap thai khong dong tai diém chét trén ma déng tai
diém r (hinh 1-5a) sau diém chét trén wiong ung voi géc ¢4 (hinh 1-5b) tic Ja &
d3u qua trinh nap cha chu trinh ti€p theo.

Nhu vay cufi qua trinh thdi va diu qué trinh nap, ca hai xupap nap va thai
d2u mo trong khodng ¢; + @4 — goi la gdc tritng diép (hinh 1-5b). Do chénh 4p
nhd va (61 dién thong qua cha xupap nap cdn rit nhé nén luong khi thidi lot vao
duong nap khong dang ké.

Téom lai, méot chu trinh lam viéc cia dong cd 4 k¥ tdong ing véi 4 hanh
trinh céa piston gdm c6 cdc qui trinh di xét & trén. D& thdi sach va nap dady,
phai Iua chon cdc gdc md sdm, doéng mudn cia cic xupap — cdn goi 12 pha
phoi khi — hop ly. Pha ph6i khi ciing nhu géc phun sém (dOng co diesel) hay
danh lita sém (dong co xang) t6i uu thudng dugc lya chon bang thuc nghiém.

1.4. NGUYEN LY LAM VIEC CUA DONG CO 2 KY

Chu trinh lam viéc cia dong co 2 ky, dOng co diesel cing nhy dong o
xang, duoc thuc hién sau 2 hanh trinh cia piston. Tuy nhién chi co cic qué
trinh nap, nén, gian n0 vad thii c6 mot s6 di€m khic biét con qud trinh chay
vin gidng nhu dong co 4 ky. Do d6, dudi day chi trinh bay tém it din, bicn
cic qud trinh trong dong c0 2 k¥ trén co s& mét mo hinh don gidn trinh bay
trén hinh 1-7 ma khong trinh bay ty my nhu & dong co 4 k.

1.4.1. Dién bién cdc qud trinh
@ Hanh trinh 1 '

Piston di chuyén tit di€ém chét trén
dén di€m ché& dudi, khi da chay va dang
chdy trong xylanh gian né sinh cong. Khi
piston mo cia thdi A, khi chdy co ép ¢
sudt cao dudc thdi ty do ra dudng thai
Tu khi pistion mé cifa quét B cho dén Y
khi dén diém chét dudi, khi nap méi c6 \d
dp suiit cao ngp vio xylanh dbng thoi ' . '
quét khi da chay ra cia A, v

Nhy vay trong hanh trinh I gdm f I_
cdc qua ‘trinh : chdy gian nd, thdi ng do, : ——
quét khi va nap kii mdi. : - . e

b. Hanh trink 1 ' ==

Pistod di chuyén tif di€m chét dué'i. “_
dén diém chét trén, qua trinh quér nap" 8

vén ti€p tuc cho dén khi piston dong cita Wik 7. Nguyén ")"2 ":f” viéc cia déng
' oo ¥
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quét B. Tit d6 cho dén khi piston dong cia thidi A, moi chét trong xylanh bi
ddy qua cla thai ra ngodi, vi vy giai doan nay goi la giai doan lot khi. Ti€p
theo {a qua trinh nén bit dau tu khi piston déng cifa thdi A cho t6i khi nhién
liéw phun vao xylanh (dong co diesel) ho3c bugi (dOng co xang) bat tia lda dign.
Sav moi thdi gian chdy tré rit ngin quéd trinh chdy s& xiy ra.

Nhu vay trong hanh trinh II gdm oo : quét va nap khi, lot khi, nén va chdy.

Theo cach 1§ chic quét khi, ngudi ta phan bigt cic loai quét khic nhau.
Néu quét khi nhd hinh 1-7 vh 1-8a qua cita thdi goi 1a quét vong, con nha hihh
1- 8bquét qua xupap thdi va qua piston doi dinh nhy hinh 1-8c goi 1A quét thing.
So véi quét vong, dong khi quét khi quét thdng it bi ngost nén chdt luong qué
trinh quét nap 6t hon.

a)

Hinh 1-8. Cic ki€u quét kki cie déwg cer 2 ky

a) quét vong, b) va c) quér thing -
Dic diém cia dong co 2 ky 12 khi nap méi :
phai c6 dp sudt p; di l6n d€ quét khi da chdy ra
dudng thai c6 4p sudt p,. Thong thudng ngudi ta thiét
k€ may nén khi rieng 1ap trén dong co hodc tan dung ,
y

khong gian beén dudi piston — hop truc khuyu d€ nén
khi nap nhu 6 mdl vai ddng co xing od nhd, hinh 1- 9.

1.4.2. So sinh dfng co 2 ky va 4 ky

- Néu chiing ¢6 cang dddng kinh xylanh D, hanh
trinh piston S va s6 vong quay n thi v& ly thuy&
cOng sudt cia ddng co 2 ky gdp hai Bn cong sud
cua dong co 4 ky. Trong thyc t€ do c6 tdn thdt hanh
trinh cho cdc qud trinh nap thdi va (6n cong nén va

quét khi nén chi gdp 1,6 dén 1,8 Iin. Hinh 1-9. Nén khi quér
bding hop cacte truc khu
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- MO men cda dong co 2 ky deu hon.

- Co c3u ph6i khi cia dong co 2 ky don gidn hon nhung chdt luong nap
thdi khong 16t bing cia dong co 4 ki

1.5. NGUYEN LY LAM VIEC CUA DONG CO TANG AP

Mot phuonp phap rat hi¢u qui d€ ting cOng sudl dong co 14 tang higng moi
chai nap bhng cdch nén moi chédt irudc khi nap vao xylanh. Phuong phép nay goi
la 1adg ap dong co. Khi nén, cing véi dp sudt, nhi¢t do cia moi chdt 1dng. Mot
s dong co duoc trang bi b phan lam mat khi nén trudc khi nap vao dong co
goi la bd phan lam mét trung gian dé nap duoc nhidu hon. Sau day la mot s
phuong an tang ap cha véu.

1.5.1. Ting dp co khi

May nén 3 duoc truygn dong tit truc khuyu cda dong co 1, hinh 1- 10a.
Phuong phap nay ¢6 uu diém la khi s6 vong quay cia dong co thay d6i dot ngot,
mdy nén vin cung cip cho dong co luong moi chit can thié1. Tuy nhién chinh vi
duoc din dong (it dong co neén luong khi nén chi phu lhﬁoc vao tdc 49 vong
quay cia dong co din (i ahudc diém 1a mdy nén khong cung cdp Iugng khi nén
phi hop cho dong co khi tdi trong thay ddi.

1.5.2. Ting Gp kifu tuabin — mdy nén

~ Theo phuong phdp nay (hinh 1- 10b) khi thii cia dong co ddn vao tuabin 8
sinh cong 1am quay may nén 3. T6c do vong quay céa tuabin may nén c6 thé toi
100.000 v/ph. Phuong phdp nay tin dyng thém duoc nang higng cia khi thai.

R T,
%[:L I_S‘L—_l “
| [s)

§ I ) I R
|~

1
I | I 6
) 2 2 b)

o Winh 1-10. Téng dp a) co khi, b) rabin-méy nén

1. dong ca. 2 duding théi, 3. mdy nén, 4. bink m mét mung gian, 5. dudng nap,
6, mdi ch&t trude miy nén, 7. b6 truydn co khi, 8 tuabin
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Nhung khi t6c do vong quay dong co thay ddi d¢t ngdt, do quan tinh cua tuabin
- may nén nén mdy nén khong cung cdp dugc luong khong khi cAn thi€t. Mat
khic, 6 ché db6 16c do vong quay nhd va tai nho, cOt_lg cia luabin khéng di cho

may nén lam vi¢e binh thuong.

. L&
1.5.3. Ting dp hén hop f |

Hinh ! - 11 miéu ta mat so d6 dong cd
tang ap hén hop. Mdy ném duoc ddn 1} -
dong khong nhiing 1if déng co ma con ti
tuabin. Phuong phap nay khic phuc dudc
nhuge diém co ban cha hai phiong phip l_____l
di trinh bay & tren. Dong co dugc cung 2
cip khi nén phu hop hon tai cic ché d¢

. . ) Hinh 1-1t. Tdng dp hdn hop
thi trong va 16¢ dg vong guay khic nhau, 1. dbng co, 2. dudng théi, 3. may nén, d.

ke ci khi (6 4o thay d6i dot ngot. Mav et S b0 e co ki o b fao mér
. . . . rrung . gian, 7. duidng i

khic, cong sudt du cha tuabin duge su I

dung nhu la cong co ich cda ca hé¢ théng.

Trong thye 1€ coOn ¢ mot s§ phuong phdp khic nhu ting &p bing cich tan
dung song ap sudt rén dudng nap, ting dp dung khi thai gian nd dé nén khi nap
(COMPREX)... nhung do khuon khé sich c6 han nén ching tdi khong trinh bay o
day.

1.6. NGUYEN LY LAM VIEC CUA DONG CO NHIEU XYLANH

Trong hiéu héi cic dong co nhidn xylanh, kich thudc cdc chi it chia cac
xylanh nhd nhau nén qua trinh lam viéc cia xylanh cing gidng nhau chi khac
vé¢ pha. Didu niy, phu thudc vdo viée bS tri tuong quan gita cic xylanh ciia
ngudi thi€t k€. Viéc b6 tri nay theo nhitng nguyén tic saw :

- Bao ddm cho momen coa
déng co trong mdt chu trinh Ia === ]
dong dduv nhdi. Theo nguyén (ic :
nay o doéng cd mot hang xylanh
ngudi ta bé i sao cho géc cong ' == I%
t@c gitta hai xylanh ¢ lam viéc i -F- _1_

licn ti€p (tinh theo goc quay truc

HE
!

khuyu) d€u nhut  nhau.
- Khéng dé€ tai trong tap = -J—
irung qud nhicu vao mdt hoadc Xy lanht 2 '

3 4
mdt ¢ cd nao A6 dé€ true co siflc

. Hinh 1-12. Tre bhyu
bén ddng dtu,

cia dong co 4 ky, 4 olanh
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- Truc khuyu phdi c6 dang dong Iuc hoc hop ly.

Ti cdc nguyén tic d6 nd s&€ quyél dinh hau hét moi bS tri va két cin cia
toan dong co.

Sau day ching ta sé€ ap dung nhilng nguyén tdc nay dé xét mot vi du cu
thé nhung kha phd bién Ia dong co 4 ky, 4 xylanh (hinh 1- 12).

V6i dang truc khuyu nhy hinh 1- 12 co thé b6 tri goc cong tac gilta hai
xylanh lién 1iép nhau la &, = 720%4 = 180° wc fa ct deu dan 180° o mot
lan sinh cong, do d6 momen céa ddng co phat ra déu. Mat khac, tryc khuyu
¢o dang d6i xiing vdi c6 truc giita nén tinh can bdng dong luc hoc t6t. vdi dang
truc khuyu trén o6 thé o6 hai thil td lam viec a 1 -3 -4 -2 hoac 1 - 2 - 4

- 3. V&i mot thit nf lam viec . Bing 1
cuth, vidyl- 3 - 4- 2 o)

ta ¢O so db lam viéc cha 0-18C | 180-360- | 360-540 | 540-720
dong co irong hai v(‘mg' quay xylanh

coa truc khuyu thé hién qua

1 Ht Nén NE X4
bang i. Tit dd, ta co thé xac
dinh goc quay céa cdc xylanh 2 Nén NG Xa Hat
u hai, b Oc ;
thit hai, ba, tv theo goc quay 3 X4 Hit Nén NG
cia xylanh thi nhdt hay noi
cich khdc la tuong quan v& 4 N8 Xa Hit Neén

pha giita cac xylanh.
gy = ¢ + 180°
w3 = ¢ + 540°
ps = ¢ + 360°

1.7. NGUYEN LY LAM VIEC CUA DONG CO PISTON QUAY (DONG CO WANKEL)

Trong cac muc trude ching ta chi khao sdt dong co c6 piston chuyén dong
tinh ti€n qui hoi hay goi la dong co piston thong thudng. Sau diy, ta s€ xét
nguyén Iy lam viéc cia dong co rdto hay dOng co piston quay.

Hinh 1-13 trinh bay nguyen Iy lam vi¢c cia mot loai ddng co piston quay
cO roto 1 (piston guay) cho dong co xang. Vanh rang trong 3 cia rolo luén an

2
3 Tam cua rdto léch vt
tam cia truc 0 mdt khoang la c. Khi roto chuyén dong song phing ba dinh
A, B, C cia roto luon tiép xic vOi b® mat xylanh 5 c¢6 dang dudng cong
epitracdit do d6 tao ra ba khong gian thay dbi 1a AC, AB va BC.

khop v6i banh rang truc co 4 c6 ty s6 truydn i =
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Trén hinh I- 13a, theo chi®u quay cua roto, khong gian AC tang dan thé tich
va thong vdi cita nap 7 nén tai day s& xdy ra qua trinh nap ; khong gian AB
giam dan thé tich vdi qua trinh nén, con & khong gian BC dién ra qud trinh thai.
Khi dinh C di qua cita nap 7, khong gian AC dal thé tich cyc dai va qud trinh
nap tai day két thac. Tiép theo, thé tich khong gian AC gidm dan thyc hi¢n qua
trinh nén moi char

Tai vi tri nhy trén hinh 1- 13b, bugi (dOng co xang) bat tia l¥a dién d& d6t
hén hop. Sau mot thdi gian chdy tr&, qua trinh chdy sé thyc sy dién ra. Ap sufi
trong khong gian nay tang vot tic dung lén b& mat AC cda roto o ra mdémen
quay do roto 1 I¢ch @am véi truc co 2. Qua bd truyén bdnh rang 3 - 4 mémen dugc
truyén ra truc co ra ngodi dé kéo mdy cong tac. Dong thoi tai vi tri trén hinh
1-13b O khong gian BC dién ra qua trinh nap, con khi chdy dudc thai ra ngoai i
khong gian AB.

al

Vi tri a : AC : nap
AB : nén
BC : thai
Vil b AC : chay
AB : thai
BC : nap
Vi c: AC : thai
AB : nap
BC : nén

Hinh V3. Nguyén Iy lam vige cia ddng co piston quay
L réto (piston quay), 2. tuc co. 3. vanh réng cha roto, 4. banh réng truc co, 5. xylanh,

0. budng nap, 7. cia nap, 8 bugi, 9. cia théi
Tuong wy nhu vay (hinh 1- 13c), & khong gian AC qué trinh gian nd k& thic

va chudn bi hdt ddu qud trinh thii. Con tai khong gian AB, qua trinh nap bit diu
trong khi khong gian BC dang thyc hién qua trinh nén.
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Nho vay, khi roto thyc hién mot chu trinh tyong ing voi ba vong quay cia
truc cd 2, ca ba khong gian d®u thyc hién mot chu trinh lam viéc gdm c6 cic
qué trinh nap, nén,chdy gidn nd va thdi wong duong vdi dng cd pision thong
thudng 4 ky ba xylanh.

So vdi dong co piston thong thudng, ddng cd piston quay c6 nhilng wu diém

- Roto quay nén can bing d& dang bing d6i trong. Vi thé, 16c do vong
quay dong co co thé rit cao.

- Chdt luong nap — thai cao vi ding clta nap — thdi (khong phii ding xupap)
nén tiét dién luyu thong 16mn.

- Dong co rdt gon va cd cOng suit cao.

Khuyét diém chi yéu cia ddng co piston quay 153 cdc chi 1iél bao kin dang
thanh & cic dinh cia roto va bE midt xylanh mdn rAt nhanh vi van tdc truot lén
va kho boi won. Do d6, wdi tho cia dong oo khong cao.

Nhu d3 néu trong phin s0 luoc v& lich si, nam 1954 dong co roto diu
tien va doi mang 1&n Wankel — 1a ngudi phit mink ra loai ddng co nidy. Mic
di véi nhing wu diém k€ trén, dong co Wankel cho dén. nay khOng duoc ding
phé bi€n nhu dong co piston thong thudng,

1.8. NHUNG THONG SO KINH TE - KY THUAT CO BAN CUA DONG CO

1.8.1. Cong

@. Céng chi thi 1; 1a cong duong cda chu trinh nhi¢t dong cia dong co.
Trén dd thi cong oo lhé xac dinh duoc L, (hinh 1-5).

b. Céng tdn hao co khi L 1a cong mit mat cho cic 16n thdt co khi nhu ma
st, din dong cic co cfu phy, cong cho qui trinh nap thii (cOng am trén dd thi
cong, hinh 1-5) tinh cho mot chu trinh cia dong co.

. Cong c6 ich L, la cong tryc khuyu truydn ra bén ngoai d&€ kéo cic mdy
oong tic.

=L- L, (1- 19)
1.8.2. Ap sudt trung binh
a. Ap sudt chi thi trung binh Di

Pi 1a cong chi thi tinh cho mot don vi thé tich cdng tac cia xylanh

-
P =y (1- 20)
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b. Ap sudt ton thdt co gidi trung bink p,,
Pm 12 cong t8a thit co khi tinh cho mot don vi thé tich odng tac céa xylanh
Ln
Pm = . (1-21)
c. Ap sudit c6 ich trung binh p,
pe 13 cong co6 ich tinh cho mdt don vi thé tich cong 14c clia xylanh

L. .
Pe = Vﬂn {1-22)
Tuong ty nhd (1-19), 1a co
| P: = Pi~ Pm (1-23)

1.8.3. Céng sudt

a. Cong sudt chi thi N;

N, 13 cong sudt dng véi cong chi thi L;

Goi f la s6 chu trinh cta mdt xylanh trong mot giay, dong co 4 ky co
f = n/120, con dong co 2 ky cd £ = n/60.

Néu goi T la thong s6 dic trung cho s6 ky, dong co 4 ky T = 4 va dong co
2ky T =2, ta co thé viél I = n/(30.7). Cong sufit chi thi N; dugc tinh nhu sau :

inhzn .
307 (1-24)

N, = #L; =
trong d6, z 13 s6 xylanh.
b. Cong sudt ¢é ich N,
N, ta cong sudt ing véi cdng cé ich L. Tuong ty nhu (1-24) ta c6 :
) ‘peVhzn'
N, = 0t (1~ 25)

Trong ky thuat ngudi ta thudng xdc dinh N, trén bang thit cong sust trén co
s0 do momen M, va ¢ do vong quay :

M zn

N, = M.w = 30 (1~ 26)

1.8.4. Hiéu sudt
a. Hiéu sudt chi thi 7,

7; la hi¢u sudt caa chu trinh nhiét dong trong dong co
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L.

= L 1-27
(o (1-27)

trong d6 Qe la nhiét ldong cia nhién li¢u geo cung clp cho dong co trong
1 chu trinh.

Oct = gcl'Qn]
vOi Qn 12 nhi¢t ui cita nhien li¢u (J/kg)
Trong thuc té 7, = 22 =+ 56%

b, Hiéu sudt co gidi n,

7 = I:S = Ec: = ic' (1 28)
' N VRN XA
Thong thuong 7. = 65 + 93%
¢. Higu sudt co ich g,
L. g
Theo dinh nghia @ . = o tif cac phuong trinh (1-27) va (1-28) rit ra :
ct
e = Niflm (1-29)

Tiy theo loai dong oo . thay d6i ti 15 dén 50%.
1.8.5. Sudt tiéu thu nhién litu

Goi Gy la luong ticu thu nhién liu do duoc trong mét don vi thdi gian,
sudt tieu thy nhien liéu 13 [ugng nhién liéu tiéu thu cho mot don vi cong sudt
déng cd trong mdt don vi thoi gian.

a. Sudt tiéu thu nhién lidu chi thi g,

5=~ (1- 30)
b. Sudt tiéu thy nhién liéu co ich g,
Gy

N (1-31)

Tir (1-29), (1-30) va (1-31) ta c6 thé rit ra

2 3
= Tm (1-32)

Nhu vay ta cd hai thong s6 12 7, va g, cung dic trung cho tinh kinh t€ cia
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dong co. Nhung khdc vbi 5., dong co c6 tinh kinh t€ cang cao tiic 12 c6 g. cang

nho.

Trong thyc 1€, dong co & 16 — may kéo (thudng 1a dong co cao t6c) oo g,
khoang 160 + 190 g/ma lych ddi vdi dong co diesel va khoang 210 + 250 g/ma
lye.h d6i vdi dong co xang. Mot s6 ddng oo diesel ¢d 1dn ; vi du cia hing

MAN - B & W (56 ligu 1996) co sudt tieu thu rdt thdp t6i 128 g/ma lic. h.

Trong cac tai liéu k¥ thudt cia dong co thuong cho cic lliémg s6 o ché

40 dinh mac nha t6c dd vong
quay n. (v/ph), cong sudt N,
(mad l¢c hay kW), sudt tieu
hao nhién liév g, (g/md lych)
hay (g/kWh), mémen cvc dai
Mo (Nom) va 16¢c do vong
quay ing voi M., Nha sin
xuat cing c6 thé cho dudng
dac tinh N, M, va g. theo 16¢c
46 vong quay khi co cdu
didu khi€n & vi tri cung cép
nhién lidéu nhieu nhdl goi la
diac tinh ngoai cba dong co,
hinh 1 - 4,

Ba

Hinh

114, Ddc rinh ngodi cua ddng

(Wi
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CAC CO CAU VA HE THONG CUA
pONG CO POT TRONG

" Do khuon khé cia gido trinh, sau day chtng ta chi khdo sat nhitag vin d2
lien quan dén dong co piston thong thudng, goi ngdn gon 1 ddng co piston. V@
mat k&t cdu, dong co d6t trong & mot 6 hop mdy moéc rit phic tap nhu vi du
trén hinh 2_Q thé hién mit cat doc va ngang cia mdt loai dong co 0 16 kiéu chit
V, 4 ki, 8 xylanh dung twabin tang 4p. Tuy nhien, c6 1h€ coi dong co 1a mot 6

Phan 2

hop mady bao gbm cic co cfu v h¢ thdng chi yéu theo so d¢d nhy sau :

Co clu truc khuyu

— | DONG O 20T TRONG |

' Cd ciu
thanh truyén
W phé khl
& théng Than méy va Hé théng x4 1y
rhidn lidu ndp xylanh kh thai
Hé théng Hé thdng H& théng dénh Ria | H§ thdng
lam rat bdi tron déng cod xdng khdi dong

|

o “phhn nay ta s& khdo s4t ting co cfu va h¢ théng cu thé.
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Hinh 2-0. Mat caf doc va mat cat ngang dong co diesel 3 xy lanh 3DNB8
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Chuong II

CO CAU TRUC KHUYU THANH TRUYEN

Co cdu tryc khuyu — thanh truy2n 13 co cdu chinh trong dong oo va bao

gdm hduw hét cac chi i€t chi yéu nhy piston, truc khuyu, thanh truyén, vv, .
Trude khi khio sat cdc chi ti€t cu thé, ta tim hidu qui luat dong hoc va dong
lyc hoc cha co cdu d€ lam co sd khao sat lyc vi mOmen tdc dung lén co cfu

sau nay.

2.1. BONG HOC, PONG LUC HQC CUA CO CAU TRUC KHUYU-THANH TRUYEN

2.L1. Qui Indt vdn dbng cia co cdu truc khuyu - thanh truyén

Tim qui luat chuyén dong tinh ti€n cda piston
la nhi¢m vu chd y€u khi nghién ciu déng hoc co
cdu truc khuyu — thanh truygn. D€ ti¢n vi¢c nghién
cifu, ta gid thi€t trong qud trinh lam vige, truc
khuyu quay véi mol t6c dd goc w khong dbi.

a. Chuyén vi cia piston

Hinh 2 - 1 gidi thi¢u so dd cda cd cdu truc
* khuyu — thanh truyen thong dung. €huyén vi x tinh
tt DCT cioa piston tdy thudc vao vi tri goc quay
¢ clia truc khuyu. T hinh 2 — 1 ta c6 :

Xx = AB = AO - (BD + DO) = (I + R)
- {Rcosp + lcosf) voi | 1a chidu dai thanh truyén
- va R la ban kinh quay céa tryc khuyu,

AT “¥ect
X

BCch

Hinh 2.v. So 45 cia co cdv tuc
khuyee — thanh fruytn

R
GQil:Thl}ﬁngsGkﬁ(ﬁu,tacﬁﬂéﬁél:

R[4 3) = (oo + o))
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Day la dang cong thifc chinh xdc cua chuyén vi piston. D€ tinh toan gan
‘dang i s6 caa x, c6 (hé dung cong thic gin ding Ti tam giac OCB, ta ¢6 :

A = ::,f,va do cosf = \Il - sinzﬁ

1
nén cosft = Jl ~ A%in%p = (1 - A% sin? )2

Khai trién v€ phai cia ding thic thanh chudi Macloranh ta cé :

1 1
5 1 24z~ D
(1- A2 sin? cp)z_ =1- 3 A%sin? p + X '14sin4r,a
(53 -D(; -2
i - 2 - )
I A%sin®p + ..

' 3!
D22 1 .44 1 6.6
_-l—zzlsmtp gﬁsmgo lﬁﬂsmgo

Bd cic s6 hang ldy thita bac 4 tro 1én rdi thay tri s6 gan ding cia cosf
vao phuong trinh (2 - 1), sau khi ri1 gon ta c6 cdng thic gin ding sau day :

A
x = R [(1- cosp) + 3 (1 - coslp)] 22)

b. Vdn téc cia piston

1dy dao ham cong thitc (2-2) ddi vdi thdi gian, ta c6 tdc dO cha piston
dx dx de dx

- d '
Trong d6 w = -f la t6c do goc clia truc khuyu.

Do do : v = Re (sinp + % sin2e) (2-3)

Trong thi€l ké ngudi ta com cha ¥ dén t6¢ d¢ trung binh cha piston dé
phin loai donp co dot trong.

Téc do trung binh cia dong co tinh theo cong thic sau :

S.n
Vib = 39 (W)
Trong d6 : S )a hanh trinh piston, S = 2R (m)

n la t6c d¢ vong quay cha dong co (vg/phat).
Déng ca t6c dd thip

vip = 35 - 6,5 m/s
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Dong co tdc do trung binh :
v = 6,5 — 9 mfs
Dong co 8¢ d§ cao : -
vip > 9 mfs
c. Giia tdc cita piston
Ldy dao ham cong thitc (2-3) d6i voi thoi gian, ta c6 cong thic tinh gia t6c
ciia piston :

1 = E = ‘tg E = a‘;.w
i = RwX(cosp + AcosZp) (2- 4)

2.1.2. Luc va momen tdc dbng lén co cdu truc khupu — thanh iruyén
déng co modt xylanh

DE xét luc vd momen tic dong 1én cd cdu, trudc hét ta xét lyc téc dung
ien piston. Cic yc nay gdm c6 Iyc khi thé€ Py, lyc quin tinh chuyén dong tinh
ti€n P;. Goi dign tich ti€t dign cia piston (dong thdi cia xylanh) 1a Fp, ta 6 :

Py = pufp = l“l.:r”’sz'"l (2-5)

va goi kh6i luong cia nhém piston — gdm <O piston, cht piston v xccmang
la m“p ta co

Pj =~ myg =~ mnprz(cosgo + Acosp) (2-6)
Goi Py = - myRw’cosp va -7
Py = - mpRe?icos2p (2-8)

la lgc qudn tinh tinh tén cfp 1 va cdp 2 ta co :
Do luc qudn tinh va Wc khi th€ cing tic dung trén duong 1am xylanh nén
lyc tdng hop cia ching P, cing o6 phuong tic dung la dudng tAm xylanh :
Pl = Pkl + Pj (2“ 10)
Lyc P, duoc phin thanh hc tic dung doc (Am thanh truygn P, va luc
ngang N ¢p piston lén thanh xylanh. Theo s¢ do hinh 2-2 ta ¢6 thé tinh ddgc :

N = Pygb @11y
Py = PycosB (2- 12)

Lyc P, tdc dung lén truc khuyu lai dugc phan thanh hai lyc (A lyc ti€p

tuy€n T sinh ra momen quay v lyc phip tuyén Z gdy u6én truc khuyn. Ti tam
gidc OBC (hinh 2-2) ta tinh dugc :

T P,sin(p + )

Pycos(p + B)

f(¥) (2-13)

z fx(e) (2-14)
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Dodé,cﬁlhé:dcdhhdédﬁngmﬁmmquayl\dﬂmgbcquaymwkhu)'rudcmgm:
M = TR = f3(p) (2~ 15)
Momen M s& can bing vdi momen cin cla mdy cOng (ac trén (ryc M, va
lam thay ddi toc dé gde cua truc
M= M+ JE (2- 16)
Trong d6 J 12 mOmen quin tinh wong duong ciua cic khdi luong quay quy
v& 1am truc khuyw vh £ 14 gia 16c goc cda trc

Lyc ngang N gay ra momen 13t ngang dong co. Trong thyc t€, momen lat
sé duoc can bing bdi mOmen ghim mdy cia cic lien két git dong co trén bg,
vi du nhd buldng nan.

Ngoai ra, cac khdi lugng léch tdm khi quay con sinh ra Idc quén tinh ly
tam P, qui din v& tam chSt khuyu teén hinh 2-2.

NG
Hinh 2.2, Luc vd mbmen réc ddng in co c&u nyc khups - thanh nuyto

2.1.3. Luc va mémen tdc ding lén co cdu truc klugpu — thanh truyén
ding co mit hang xylanh

Khi da bi€t 1yc va mémen tic ddng lén co cdu trye khuyu — thanh truy®n cdia
mot xylanh, d6i vdi thi@ td lam viéc di cho, ta hoan todn ob thé xic dinh dugc
hic va mOmen gay ra & cic xylanh khéc trém oo sd xdc dinh céc goc léch pha gitta
ching, LAy vi du cho dong oo 4 xylanh, 4 ky, hinh 1-12, tit quan h¢ pha (1-18) :
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py = ¢ + 1807
Py = ¢ + 5407

ps = ¢y + 360°
@ 6 thé xac dinh momen quay sinh ra wrén timg khuyu v¥ tdnpg moémen

quay ciia toan ho dong co -

O E
M =2 TR (2-17)
i=l

voi 7 ta <8 xylanh
Tu day ta ¢o (hé tim .duoc momen trung binh Mg, d€ chon duge mdy cong
(ic (¢6 momen can M. bang M) hodc lm c¢o sd cho cdc tinh todn litn

quan nhy tinh bdnh da, truc khuyu v

2.2. KET CAU CAC CHI TIET CHINH

2.2.1. Piston

a. Vai tro .

Vai trd chi yéu cda piston 12 cung voi cac chi ti€ét khac nhu xylanh, nap
xylunh bao kin tao thanh budng chiy, ddng thdi truyén lgce cha khi thé cho thanh
truydn cang nhu nhan ldc (it thanh truy@n d€ nén khi. Ngoai ra o mot s6 ddng oo 2
ki, piston ¢om o6 nhiém vu dong md cic clfa nap va 1hai cia co cdu ph6i Khi

h. Diéu kién {am viée

Ditu ki¢én 1dm viéc cda piston rdt khic nghiét, cy thé 1a :

* Tai trong co hoc 16n va co chu ki ¢

- Ap sudt I6n, ¢o thé dén 120 kGlem?® hodc hon nita

- Luc guan tinh. ldn, dac hi¢t 1a 0 dong ¢ cao 16c.

* T trong nhidt cae :

Do ti€p xac trye uép voi khi chay cd nhiét ¢ 2200 - 2800 K nén nhigt
40 dinh piston ¢6 (hé dén” 500 - 800 K. Do nhiét do cao, piston bi giam sic
bén, b6 ket, mitt, lam giam hé s6 nap, pdy kich aé ..

N
T Mua sit 10n vd an moén hoa hoc
o

Do ¢ lgc ngang N nén piifta piston va xylanh ¢0 ma sat 16n. Dieu kién boi
tron tai day rat khé khan, thong thuong chi bing vung ¢ nén kho bao ddm boi
tron hoan hao. Mat khac do thudng xuyen tiép xuc tryc ii€p véi san vat chiy cé
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cic chdt ian mdn nhu cdc hoi axit nén piston con chiju &n mon hoa hoc.

¢ V@t lidu ché tao

Vat liéu ché 1go piston phai bao dam cho piston lam viéc 6n dinh va lau
dai trong nhitng di¢u kién khdc nghi¢t di neu trén. Trong thuc t€, mot s6 val
licu sau dugc ding ché tao piston.

- (Gang. Thaong dung gang xdm, gang déo, gang clu. Gang ¢0 suc bén nhi¢t
va _h'én' cd hoc khi cao, hé s6 gidn nd dai nhd nén kho bi bo ket, d€ ché tao va
ré. Tuy nhién gang rit ning nén lyc quin tinh cia piston 16n. Do d6 gang chi
dimg d€ ché tao piston dong co tdc do thdp. Mat khac hé sé dan nhi¢t cia gang
nhd nén nhi¢l do dinh piston cao.

— Thép., Thep <o sdc ben cae nén piston nhe. Tuy nhién he s6 din nhigt
ciing nhd déng thdi kho dic nén hién nay it dupc ding. Mot s6 hang da s dung
thép dé ché wo piston nhy Ford (My) hay Junker (Dic) trong chién tranh thé
gidi thd hai.

- Hgp kim nhém. Hop kim nhom c¢o nhidu du diém nhu nhe, hé s& din
nhict l6n, h¢ 6 ma sat voi gany (xylanh thubng bang gang) nho, d& dac, d¢ gia
cong nén duode ding rat phé bién d¢ ché tao piston. Tuy nhién hop kim nhom co
h¢ s6 giin nd dai I6n nén khe ho gilta piston v& xylanh phai ldn d€ trinh bd ket.
Do dé, lot khi nhigu it budng chay xuéng hop tryc khuyu, dong o kho khéi
dong va lam vigéc ¢é ti€ng gd khi
piston ddi chiguw. O nhiét 4o cao, slc
bén cia piston giam kha nhigu. Vi
du, khi nhi¢l 4o 1ang tu 288 lén Binh
623 K, sdc bén cia hgp kim nhom /
gidm 65 dén 70% trong khi do sidc ;
btn cda gang & nhiét do nay chi L
giam I8 - 26%.. Mat khac piston
bing hap kim nhom chiv mdn kém
vir dat.

d Két cdu )

D¢ thuan i¢i phan tich két cdu, \
¢0 thé chia pison 1hanh nhitng phin
nhy dinh, dau, than v chan pision,
hinh 2- 3, Mai phan d8u cd nhi¢m vu
ricng va nhiing dac di€ém két ciu
riéng.

N\
(1

Chan

Hinh 2-3, K& cfu piston
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- Dinh piston. Dinh piston c¢O nhiém vu cang véi xylanh, ndp xylanh tao
thanh bubng chdy. V& mat két clu c6 cac loai dinh piston sau :

* Dinh bang (hinh 2 - 4a), dién tich chiu nhi¢t nhd, két cdu don gian.
Két cdu ndy duoc sd dung trong dong co diesel hudng chay dy bi va bubng chay
Xody l6e (xem chuong V). :

* Dinh 16i (hinh 2-4,b) c6 siuc b&n 16n. Dinh mong, nhe nhung dién tich chiu
nhiét 1dn. Loai dinh nay thwng duge ding trong dong co xang 4 ky va 2 ky
xupap treo, buéng chdy chom cau. Trén hinh 2-4¢ thé hién két ciu dinh piston
dong co 2 ky quét vong qua cira thai. Phia déc ditng duge 1dp vé phia cira quét
dé hudng dong khi quét lén st ndp xylanh réi vdng xubng ra cira thai, nhim
muyc gich quét sach budng chay.

* Dinh Iom : hinh 2-4d, c6 thé tao xody 16c nhe, tao (huan Ioi cho qua trinh
hinh thanh khi hdn hop va chdy. Tuy nhién sic ben kém va dién tich chiu nhict
‘1on hon so voi dinh biang. Loai dinh nay duoc dung trong ca dong co dicscl va
dong co xang.

o Dmh chita budng chdy : thudng gap trong dong co dicsel (xem chuong
V).‘Dﬁi VoL dong ¢o dicsel ¢6 budng chdy tren dinh piston, két cfu budng chdy
phai théa man cdc yéu chu sau day tiy ting trudng hop cu thé :

+ Phéi phu hop voi hinh dang bubng chdy va hudng cia chim tia phun
nhién liéu dé 16 chuic tao thanh hdn hop t61 nhat (hinh 2-4e). o

-+ Phai tn dung duge xody 16 o khong kb trong qud tinh nén, hink 2-4.: budng

chay denta; (hinh 2 - 4g) : budng chay omega; (hinh 2- 4h) : budng chiy MAN.

Hinh 2-4. Cdc dang kEt c&u dinh piston



- Ddu piston. Dudng kinh ddu piston thuong nho hon dudng kinh than vi than
la phin din hyong ciia piston. Két cfu diu piston phdi bdo ddm nhiing yéu ciu sau :
* Bao kin t6t cho budng chdy nhdm ngan khi chdy lot xudng cactc diu va
diu boi tron tif cacte suc lén budng chdy. Thong thudng ngudi ta ding xéc mang
dé bao kin. Co hai loai .xecméng 12 xecmang khi dé bao kin budng chdy vd xecmang
dau dé ngan diu syc lén budng chdy. S6 xéc mang tdy thudc vao loai dong co :

Néu dong co tdc do nhd, ty s6 nén 16n, dudng kinh xylanh 16n thi s6
xecemang nhiéu hon.

Kecmang duoc 1ip long trong rinh xecming nén co lhé ty xoay trong ranh
dé xylanh khong hi mdn cuc bo.

* Tdn nhi¢t 16t cho piston vi phin I6n nhi¢t. clia piston truydn qua xec
mang cho xylanh dén m6i chdt lam mat. D€ tan nhiét t81 thuony ding cdc két
cdu diw piston sau :

+ Phin chuyén ti€p giita dinh va d3u ¢6 ban kinh R 16n (hinh 2- Sa).
+ Dung gan tan nhiet O dudi dinh piston (hinh 2-5b).

e)
Winh 2-8. K&t cdu d3u piston

+ Tao rinh ngan nhiét.d ddu piston (hinh 2 - 5 ¢) d€ giam nhiét lugng truyén cho
xecmang thit nhat (chi tiét 1am viec & diéu kién khac nghiet nhat).

+ Lam mdt dinh piston (hinh 2 - 5d) nhy 3 dong co 6 to IFA-W 50.

Trong nhitng dong ¢6 ¢d 16n, dinh piston réng duge lam mﬁt bang diu lyu
thong, hinh 2 - 6.



"\
Dau lam mat

P

Hinh 2-6. Odu piston rong, lam mat bdng déu hea thong
* Nite bén cao. DE 1ang suc bén va do cung virng cho b¢ chOt piston ngudi
ta thiét k¢ cic gan (ro lde (hinh 2-5¢).

— Thdn piston ¢ nhiém vu din hudng cho piston chuyn dong trong xylanh.

* Chifu o h cia than (hinh 2-6) duoc quyét dinh boi dieu kién ap sudt uép
xuc, do lye ngang N gay ra, phai nho hon ap sudl 1iép xiuc cho phép :

N .
P=ip S Ip] (2-18) .
vkt e e v i g5 [
# Vi otri tdm chot duoc b tri sao cho r - l
piston va xylanh mon déu, dong thoi giam ] I I
I

va dap va go khi piston ddi chicu. Mot s6
dong ¢o ¢6 1tam chot piston léch voi tam
xylanh mot gia tri ¢ v¢ phia nao dé sao cho )
luc ngang N gtam (hinh 2=7) d¢ hai bén : h
chiv Iye N cha piston va xylanh mén déu.

“hinge bé kel viston. € - h
x Chang bo ket piston. C6 nhicu JM

nguvén nhan gay bo ket piston trong xylanh,

cu thé do Hinh 2-7. Than piston
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+ lyc ngang N I

(hinh 2- 8a), P N 1. N
. —ipen-y
+ lyc khi thé
(hinh 2-8b),

+ kim loai gian no.

Do nhitng nguyén ]‘ T X
nhan trén piston thudng
bi bo ket t_héo phuong : |

1am chét piston. D61 vdi
piston bang hop kim

nhom, hé s gidn nd dai g b)

1én nén cang d€ xay ra =— 3a)

b6 kel Hinh 2-8. Cdc nguyén nhin ghy b6 ker piston
Dé khac pbuc hién

tdong b ket piston ngudi ta sd dung nhitng bién phip saw :

+ Ché tao than piston c6é dang & van, tryc ngén tring vdi tdm chot
{hinh 2 - 9a). :

+ Tién vat 2 mat & be ch6t chi d€ lai mot cung @ = 90 + 100° d€ chiu
Iyc ma khong anh hudng snhidu dén phan b6 lyc (hinh 2- 9b).

+ Xé ranh gian nd trén than piston (hinh 2- 9¢,d). Khi x& rinh ngudi ta
khang x¢ hét d€ biao dam do cdng vilng cin thiét va thudng xé chéo ¢€ tranh cho
xylanh bi g6 xuéc. Khi 13p phai cha ¢ d€ b& mat than x¢ rinh v& phia lyc ngang

Hinh 2-8. Cdc bign phap chéng bs ket piston
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N nhé. Loai piston nay c6 wu di€m 1 khe hé lac ngudi nho, dong co khong bi
g6, khai dong d& dang. Nhung khi x¢ ranh, d0 cung ving cua piston giam nén
phuong phap nay chi ding & doéng co xang. >

+ Duc hop kim c¢6 do gian nd dai nhd (vi dy, hop kim inva c6 hé sO gidn
nd dai chi bang 1/10 cia hop kim nhdm) :
vao bé chdt piston (hinh 2-9¢) han ‘\
¢hé gian nd cia than theo phuong vuong
poc véi tam chot.

—~ Chdn piston. Hinh 2-10 1a mol
két cdu dién hinh cia chan piston. Theo
k& cdu nay, than c¢6 vanh dai d€ (ang

d6 cing vilng. Mt tru a cing v6i mat |

dau chan piston 1a chudn cong nghé khi

gla cong va 1a noi didy chinh trong luong
cia piston sao cho ddng deu giita cdc

4

xylanh. Do sai léch vt trong luong dai ) )
L. i Hinh 2-10. K& c&u chén piston
voi ddng co & to miy kiéo khong qua

0,2 - 06% cor O dong o tinh tai vd tau thuy gidi han nay fd 1- 15%.
2.2.2. Chét piston
a. Vai tro

Chét piston ta chi i€t ndi piston va thanh truyén. Tuy c6 k€t ciu don gidn
nhyng ¢hdt piston co6 vai trd rdt quan trong d¢€ bao dam digu kién lam viéc binh
thuong cha dong co.

b. Piéu kién lam viéc

Chét piston chiv Iyc va dap, tuin hoan, nhiét do cao va diéu kién boi tron
khé khian,

e Vdr lidu ché tao

Chét piston thudag duoc ch€ tao (i thép it cachon va thép hop kim c6 cic
thanh phin hop kim nhit crom, mang gan véi thinh phin cachon thiap. D€ tang
_ dé cdng cho hé mat — tlang sic b&n mdi - chét duge thdm (han, xianua hoa,
hodc 10i cao tan v dugc mai bong.

d. Ké cdu va cdc kiéu ldp ghép

Da s0 cac chot piston ¢6 két cdu don gian nhu dang tru rénp. Cic mdi

ghép gita chot piston va piston, thanh truyén theo hé tryc d€ bdo dam lip ghép
d€ ding, Tromg thue (€ 6 ba kidu ldp ghép sau :
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Hinh 2-11. Ldp i dinh chdr piston wén d&u nho rhanh truydn a) vd rén bé chit b)

- C8 dinh chdt trén ddu nhd thanh truyén (hinh 2 - 11a). Khi d6 chét pislonrz
phai dugc ldp tu do trén bé chfi. Do khong phdi gidi quyét vin d& boi tron cia-
moi ghép vot thanh truyén nén ¢6 thé thu hep be rong diu thanh truyen va nhud
vay tang duoc chieu dai cia b chdt, gidm duge dp sudt ti€p xic — mon tai day.
Tuy nhicn mat phang chiu ldc cda chét it thay ddi nén tinh chiv mdi kém.

— 6 dmh chét piston trén bé chét (hinh 2 - 11b). Khi dé chét phai dugc Ip
t do wrén thanh truyén. Ciing gidng nhy phuong phdp trén, do khong phai boi tron
cho bé chdt nén co thé rat ngan chitu dai cia be d¢ tang chitu rong ddu nhd thanh
truyén, gidam dude &p sudt Gidp xGc  cta m6i ghép nay. Tuy nhién, mat phing
chiu lyc cha chét piston khong thay ddi nén (inh chiv mdi cGa chdét kém.

~Ldp ty do 8 cd hai mdi ghép (hinh 2- 12a). Tai hai méi ghép deu khong
¢6 k€t civ ham. Khi iap rap, mGi ghép gita chdt va bac diu nho thanh truy®n 13

SRR RN,
- — = - [
}%\*\\ 3
4 2 s rrss.

a) b) . )
Hinh 2-12. Ldp nr do chdr piston ;
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mdi ghép long, con mdi ghép voi b¢ chdt 1la mdi ghép trung gian, co do doi
001 + 0,02 mm ddi vdi dong co 6 16 may kéo). Troag qud trinh lam vi¢e, do
nhi¢t do cao, piston bing hop kim nhom gian ra nhidw hon chdt piston bang
thép, 1ao ra khe hd & méi ghép nay nén chdt piston ¢6 thé td xoay. Khi do, mal
phang chiu Juc thay d6i nén chdt piston mon d€u hon va chiw moi t6t hon. Vi
vay, phuong phip niy dugc ding rat phé bi€n hién nay. Tuy nhién phdi gidi quyéi
van dt boi tran O cad hal mdi ghép va phai ¢6 kEt cdu han ¢hé di chuyén doc
truc cha chdt, thong thudng diung vong him (hinh 2- 12b) hoac ndt kim loai mém
¢6 mat ¢au nho trén hinh 2- 12c. Trude khi 1dp chét vao bé chGt nén ngim pision
trong dau hodc trong nude ndng d€ lip rap dé dang.

Do 6 cic mdi ghép dong nén phai gidi quyCt hii tron cho cdc mdi ghép nay.
Sau day 3 mot s6 phuong dn duoe ding trong thuc (& DJi vdi bé chdl thudng dugc
khoan 1§ dé dan ddu do xéc mang dhu pat v€ (hinh 2-3a) hodc khoan 16 hing diu
(hinh 2-13 b). Con ddi voifthanh friyén, dé boi tron ngudi ta ¢d hé dang 16 hing
dadu (hinh 2-13¢) hoac boi tron cudng bic két hop voi lam mat dinh piston bang dau
00 dp sudt cao dan tit truc khuyu doc theo than thanh truyén nhu duge ding & dong
co 6 0 [FA W 50 hoac ZIL 130 (hinh 2-13d va e).

LU L A
/]

a) b) c) d) e)

Hinh 2-13. B4i man cdc mii ghdp hdr piston
2.2.3. Xecmiing
a Vai tro
Nhu da trinh bay 6 phﬁﬁ Dau piston, xecmang khi lam nhiém vy bao kin

irdnh lot khi ¢on xcemang diu ngan dau boi tron W hop truc khuju syc lén
bubng chaiy.
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h. Diéu kién lam vigc

Ciing nhu piston, xecmang chiv 3i trong co hoc 16n, nhat la xecmang déu
tién. Cu thé la 4p swat cla khi chdy rat 16n nhy da trinh bay O phan digu ki¢én
lam viéc cha piston, ngoai ra xecming con chiu lyc qudn tinh I6n, cd chu ki va
vt dap. Dong 1hdi, phai k€ d€n nhi¢t d0 cao, ma sat l6n, an mon hoa hoc va ung
suit udn ban diu khi ldp rdp xcemiang vio ranh @ piston.

o Vit tiéu ché tao

Mot yéu chu rit quan trong déi véi vat litu ch€ tao xcemang la phai bio
dam do dan hoi a nhiét do cao va chiu mon 16t. Hau hét xecmang duoe ché tao
bing gang xdm pha hop kim. Vi xccming dau tién chiu di€u kién lam viee khac
nghi¢t mhdt nén & mot sé dong co xecmang khi dau ticn, duoc ma crom x6p 0
chigu day 003 + 0,06 mm c6 thé tang tuéi tho cia xecmang nay Ién 3 dén 3,5 lan.

e

d. Két cdu

- Xecmang khi. V& dai 1hé, xecming ¢6 két ¢du don pidn la mot vong ho
miéng (hinh 2- 14a). K¢t cau cna xeemdng khi duge dac trung bing két ¢du
cha Lidt dién va miéng xecmang.

Loal #iét dién chit nhdt (hinh 2- 14b) co k€t cdu don gidn nhat, d& ché
3o, nhung cd dp sudt riéng khong 1on, thdi gian ta khit vdi xylanh sau khi lap
rap lau. Loai ¢@ mat con 8 = 15 + 30° (hinh 2- k4¢) ¢o dp sudl liép xic 16n va
co thé ra khit nhanh chdng vdi xylanh, tuy nhién ché tao phién phic va phai danh
ddu khi 1dp sao cho khi xéc mang di xudng s€-¢6 tic dung nhy mot ludi cao dé
pat dau. D€ co duoc uu diém trén va trénh dugc  nhilng digu phign phéc di néu,
ngudi 1a duda ra k€l cdw i€l dién khong d6i xing bang cach tién vat 1iél dién
xeemang (hinh 2— 14d vh e). Khi ldp vao piston va ‘xylanh, do cd sifc cang nén xéc
mang bi vénh di nén cé tic dung nhu mdt mat con. Khi 14p rap phai cha ¥ : néu

a)

b)
Z

Hinh 2-14. K& cdu xecmdng khf
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val phia ngoai (hinh 2- 14d) thi phai lip hudng xudng phia dudi con vit phia
trong (hinh 2- Me)f thi phai lap huéng 1&n budng chiy, nhdm trinh hi¢n tuong
giam lygc cing chia xéc mang do dp sudt cao cia khi lot tif budng chdy. Loai hinh

thang - val (hinh 2- 14f)

c6 tac dung gid mudi than khi xéc ming co bop do

duong kinh xylanh khoag hoan toan dbng dtu theo phuong doc tryc, do do tranh
duge hién wiong bo ket xéc mdng trong ranh cia no.

V& két cdu miéng, loai thdng (hinh 2- 14g) d& ché tao nhung d& lot khi va
suc¢ dan qua mi¢ng. Loai vat (hinh 2-14h} c6 thé khic phuc phin nado nhitng nhugc
diém wrén. Loai bac (hinh 2- 14i) bao kin rdt t6t, nhung khé ché tao.

- Xecming ddu. Néu
chi c¢6 xecmang khi thi
c6 hien tuong "bom" diu
lén budng chiay qua khe
hd mat diu xecmang
trong ranh xecmang khi
piston d§i chitu chuyén
dong (hinh 2-15). Dau s¢
bi chiy, kéI mudi vi tiéu
bao nhi¢u dau boi trom.
Xecmang dau 1am nhi¢m
vu ngan diu va ngoHi ra
dan deu dau lén mat
xylanh. Thong thudng o
rinh xecmang diu ciia
piston ¢6 ranh thodt
dau (hinh 2-l16a va b).
Hinh 2-16c¢ trinh bay

A\

\{<// /;

NONCONUON N NNNNN NN

A %

Hinh 2.16. Hién rugng bom diu cie xecm&ng khf

ké1 cdu ti€t dién xecmang dhﬁ cd dang luai' cao gat dau thudng gap
trong thuc €. Duu gat v& sé theo cic 18 khoan trén piston roi xudng cacte diu.
Hinh 2-16d n¢u k&t cdu cia xecmang diu 3 hop gom ba chi ti€t riéng ré.
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Do <6 10 xo hinh song (hinh 2-16e) ¢p hai vong thép mong lén mat diu cia
ranh nén _xecming khi lam vige khong cd khe ho méat dau. Do d6, xecming
dau t8 hop ¢O tac dung ngin diu va gidm va dap rdt 16t

2.2.4. Thanh truyén

a Vai tro )

Thanh truyén 13 chi ti€t a6i giita piston va truc khuyu hodc gulc truct.

b. Pieu kién lam viéc

Thanh truyén chiu lyc khi thé, lyc quin tinh cia nhém piston va lyc qudn
tinh cda ban than thanh truy&n. Céc lyc tren d@u la cic luc tun hoan, va dap.

¢. Vét Héu ché tao

Déi vdi dong co tinh tai va dong co tau thuy t6c d0 thidp, ngudi ta dung
thép it cacbon hoac thép cacbon trung binh nhu C30, C35, C45. D6i véi dong
0 6 10 may kéo va dong co thu thdy cao tdc, ngddi ta dung thép cacbon trung
binh nhu C40, C45 hoac thép hop kim crom, niken. Con d6i véi dong co cao
tdc va cudng hdéa nhuy dong co 6 t6 du lich, xc dua ... ngudi ta ding thép hop
kim dic bi¢t cd nhi€u thanh phir hop kim nhvy mang gan, niken, vonphram ..

d. Két cdu

Nguoi ta chia k&t cdu thanh truyén 1am 3 phin {3 diu nho, diu to va than
thanh truygn (hinh 2-17). Sau day ta xét két clun ting phin cu thé.

(1
N

Hinh 2-17. KE€r cfu thanh truydn
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- Ddut nho

* Khi chét piston ldp tt do vdi diu nhd thanh truyén, trén diu nhd thudng
phai co bac 16t (hinh 2-18a). D8i vdi dong co 6 16 mdy kéo thudng la dong co cao
3¢, ddu ahd thudng mong dé giam trong luong. O mot s6 dong cd ngudi ta
thuény lam viu 16i trén diu nhd d€ dicw chinh trong tam thanh truyén cho
dong deéu gilta cdc xylanh (hinh 2-18k). D& bai tron bac 156t va chét piston
¢6 nhilng phuong éan nhy ding rdnh hing dauw (hinh 2-18¢) hoac bai tron
cddng bic do din ddu o true khuyu doc theo than thanh truyén {hinh 2-18a).

O dong co 2 ky, do diéu kién bdi tron kho khan, ngudi ta lam cdc ranh
chda dau o bac ddu ohd (hinh 2- L18d). Cing chinh vi bsi tron khoé khan nén o
mot s0 dong <o ngddi ta dang bi kim thay cho bge I6t (hinh 2-18¢). Khi do lap
rip thanh truyen voi chdil piston va piston kha phic tap. Bac 16t diu nhd thanh
truyén thudng bang ding thanh hoac thép ¢ trang hop kim chdng mon. Bac ldp
¢ do doi vio ddw nhd rdi doa dat kich thude chinh xdc 1&p ghép.

Hinh 2-18. K&t cdu ddu nhd thanh fruyen

* Kiti chot piston ¢6 dinh trén déu nhd thanh truyén, diuv nhd phai o két
cdu kep chat (hinh 2-10).

-Than thanh truyén

Ti€t dién than thanh. truygn thudng tI{ay ddt tit nhd dén 16n k€ tit dau nho
dén dau to. Tict dién tron (hinh 2-19a) o6 dang don gian, ¢0 thé tao phoi
bang ren ¢ do, thuong dugc diung trong dong co tau thuy. Loai may khong tan
dung vat licu theo quan di€m sic bdn d®u. Loai tiét dién chit 1 (hinh2- 19h)
¢é sdc ben déu heo hai phuong, ddoc dung rdt phé bifn, tif dong co ¢d nho
dén dong co ¢d 16n vi duge tao phoi bing phuong phap rén khuon. Loai 1idt
dién hinh chit nhat, 6 van (hinh 2- 19¢ vd d) ¢6 vu diém 12 d& ché tao, thung
duge dung ¢ dong cd moO 1o, xudng mdy ¢d nho.
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Hinh 2-18. Cdc logi #i¢t dign thén thandh truyln

- Ddu to thanh truyén

Dé lap rap vdi truc khuyu mot cich d& dang, dau to thanh truydn thudng
duoc ¢At 1am hai nita 'va 1dp ghép voi nhau bing buldng hay vit cdy. Do do bac
l6t cing phai duoc chia lam hai nita va phai duge c6 dinh trong 16 diu to thanh
truyén. Hinh 2- 20 thé hién mot dang két cdu ndy goi la kifu vau Iudi ga. Do dau
1o thanh truyén chia lam hai nda, 6 mdt sé dong co, ngudi ta lip mot sé dém
biing thép mém & b¢ .mat phin cich. Khi sia chita 16n, s& 13y biét cdc tam dém
nay ra rdi ticn hanh doa hodc cao ra lai bac 16t. Phuong phdp niy chi ding voi
nhitng dong co <6 linh don chiée. Ngoai ra, khi lap dém & bé mit phan cich s
lam tang tai trgng tac dung 1én chi tiét 1dp ghép ndi hai nia dav o la bulong
hay pugiong thanh truyén, vi khi dé do citng cia mdi ghép sé gidm. Ddi véi dong
¢ e0 180, ¢ ticn -kbi ché tao, ngudi ta ché tao dau to thanh fruyCn rieng roi ldp
vibi thin thanh truyen (hinh 2-2%a). Bé mat [ap ghép giita than va diu o thanh
truyén duge lip cde 1dm dém thép day 5-20 mm d€ ¢o thé ditu chinh 1y s6 nén
cho dbng dtu gita cic xylanh. Trong mdt s6 trudng hop, do kich thudc dau 1o
qud lon nén diu to thanh
truy¢n duoc chin lam hai
ada bing mat phang chéo
{(hinh 2-21b} d& dut lot :
vao xylanh khi ldp rap. ' Yo lvaigd dinh vi
Khi do mai ghép s¢ phai )
¢ k€t ¢iu chiu lye cit
thuy cho buldng thanh
truyéa nhu viu hojc ring

Bac lof
khia. D¢ giam kich thudc

diau to thanh 1ruyén, cd

loal két cau ban & va

him bing chdl ¢on (hinh

2-21cy. Mot s6 dong co
hai k¥ ¢d nho c¢o thanh Hinh 2-20. K&t cdu c§ dinh bac I6t trén déu to
truyén khong chia lam thanh truydn :
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Hinh 2.21 Céc dang kEr cdu déu to thanh truyén

hai nita phai ding 6 bi dda (hinh 2-21d) duoc lap dan ting vien.O mot s6 dong
¢o nhi¢u xylanh kiéu cht V ho#c hinh sao, thanh truyén cia hai hang xylanh khic
nhau, thanh truyn phu khong V&p truc ti€p voi truc khuyu ma l&p vdi ch6t phu
irén thanh truyén chinh (hinh 2- 2le) hoac hai thanh truy®n lap 1dng véi nhau trén
truc khuyu nén mot thanh truyén c6 diu to dang hinh nang (hinh 2-21f). D&i véi
mot sO dong co 6 true khuyu (ron cd; dé b6 tri khoang cdch giita cdc xylanh hop
ly, chi¢u day diu to khong d6i xing qua mat phing doc cua than thanh truy@n
(hinh2- 21g).

2.2.5. Bulong thanh truyén

a Vai tro

Bulong thanh truyén la chi i€t ghép ndéi hai nita diu to thanh truyén. N6
¢6 thé & dang bulong bay vit cdy (gugiong), tuy c6 két ciu don gian nhung rat
quan trong nén phai dudc guan tdm khi thi€ét k€ va ché tao. Né&u bulong thanh
truyén do nguyén- nhan nao d6 bi dut s¢ ddn t6i phd hong toan bo dong co.

b. Didu ki¢n lam viéc

Bulong thanh truyén khi lam viéc chiu cdc Ivc nhd luc xi€t ban dau, lic
quin tinh cia nhom piston - thanh truyen khong k€ ndp diu to thanh truyen.

Nhitng luc nay déu la cic Iyc ¢6 chu ky cho nén bulong thanh truygn phai co
site bén madi cao.
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¢ Var lice ohé tuo

Bulong thanh truyén t(huong duoc ché tao bing thép hop kim co cdc thanh
phian crom, mang gan, niken ... Téc do0 dong co cang lon, vat liéu bulong thanh
truyén ¢6 ham ldong kim loai qui cang nhicu.

d. Két cdu

Nhu di irinh bay & trén, har nita dau to thanh truyén cé thé dude ghép
ndi bang bulong (hinh 2-22a) hoac gugiong (hinh 2-22b). Hinh 2-22a thé hién
ké1 cdu dién hinh cna buolong thanh truy@n, thuong gip o dong co 6 16 may
kéo. Theo kér cdu nay, hai nia ddu to duoc dinh vi bang mat tru cia buldng.
Dau bulong co mat vat A d€ chGng xoay khi lap rap. Con mat vat B co tac
dung lam mém phan d6i dién voi mar vat A dé phan lde hai phia trén bé mal
ty dudc dong déu sao cho tdng phan lyc tic dung ding trén dudng tam bulong
dé tranh cho bulong bi u6n. Béan kinh goc lu¢n cda cic phan chuyén ti€p nam
trong khoang 0.2 + | mm nham gidm tap trung dng sudt. Phan n6i gita thin
va ren thudng lam thdt lai d€ tang d9 déo cha bulong, Dai 8¢ co két cdu dac
bi¢t dé Ung suil (rén cac ren dong déu. Ren duge tao thanh bing nhitng phuong
phap gia cong khong phoi nhu lan, c¢dn. Ngoai ra bulong thanh truyén c¢on duoe
i, ram va xi ly bt mal bing phun cat, phun bi dé dat do cing HRC 26 + 32
Khi lap ghép phai ding co 1¢ luc ké dé bio dam momen xiét ding qui dinh
cua nha ché tao.

B

2L L,

[y p—————
-

b)

Hinh 2-22. M@r dang két chu bulong &) va gugitng thanh muyén b)
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2.2.6. Truc khuyu

Day 1a chi U€l rat quan trong va chi€ém 1y trong kbha 16n, ¢ thé dén

[
N
|

¥4 gia thank dong co.
a. Vai tro
Truc khuyu nhin lyc tdc deng it piston tao momen quay kéo cdc mdy cong
{ac v nhan nang hiong cla banh da ; sau do truyén cho thanh (ruytn va piston
thuc hién qud trinh nén cing nhu trao ddi khi trong xylanh.
b. Diéu kién lam viéc

Truc khuyu chiv lye T, Z do lyc khi thé va ldc quan tinh cia nhom piston
— thanh truyén gay ra. Ngoai ra, truc khuyu con chiu hfc qudn tinh ly tdm cia
cic khdi Wong quav léch tam cta ban than truc khuyu va cia thanh truycn.
Nhitng lyc niy gay udn, xoin, dao dong xodn va dao ddng ngang cda truc khuyu
trén cic § do.

¢. Vdt ligu va phuong phdap ché tao
- Thép.

True khuyu coa dong co t6c do thap nhu dong cd tau thiy va tinh tai
thuding ‘(]Lf(_JC ché tao bing thép cacbon trung binh nhd thép C35, C40, C45. Con
truc khuyu cia dong co cao tée thuisng ding thép hop kim crom, niken. Dong
co cudng héa nhu O xe dua, xc du lich, trye khuyu duoc ché tao bing thép hop
kim ¢O «ic thanh phan mangpan, vc‘)::nphrarn .. Thép cacbon c6 uu di€m la ré va
cO hé s6 mu sdl trong lén nén gidm dao dong xodn (9t nheng sdc bén khong cao
bing thep h()'p kim. Phoi tryc khuyu bing thép thuOng tao bang phuong phip rén
khuon hodc rén ¢ do. Sau do phoi duge 0 v thudng hoa trude khi gia cong co.
Tiep theo gia cong e thd, trye khuyu duge nhiét luyén va xi ly b& mat rdi gia
cong lan cudi nhu mai cic od truc. Véi ki€u tao phoi bang phuong phap rén, luong
du gia’ cong co thuong kha dn. Néu 1ao phoi bing phuong phdp duc thi ldong du
gia cong o i hon. Tuy nhién, sdc ben cia truc khuyu shan duge ti phuong phap
diic khong cao bing khi dung phuong phdp rén.

- Gang graphit ciu

Gang ciu ¢ dac diém riat d&é dac vh ré Ngodi ra, do <6 cacbon O dung
graphit cau ncn ma sat trong 16n, chiu mon t6t va khong nhay cam vdi (ng
sudt tap trung. Khi dic tao phoi 6 thé duc duoe phoi ¢ hinh dang phife tap
nhy yéu cdu thicl ké & ra nhim bao dam sic bén déu trén toan bd truc Khuyu. Tuy
ohicn kho khan I6n nhét khi ch€ tao tryc khuyu bing gang chu'la clu héa.
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d. Két cau

Két cdu truc khuyu phu thudc trude 77 e
hét vao loai truc Khuyu. Ngudi ta phan

chia truc khuyu thanh mot s6 loai sau :

Truc kineyu ghép va truc khuyu

nguvén. Truc khuyu ghép 1a truc gom
nhi¢u chi tide duge lap v6i nhau (hinh
2-233. Leai truc khuyuw nay dugce dung

nhigu trong dong co cd 16n, dong co
dbong gam (xem muc 2.2.8.2) va doi khi o Hinh 2-23. Truc khuyu ghép
dong co ¢d nho nhy dong ¢o xe mdy.

Truc khuyu nguyén la truc chi gdm mot chi ti€t (hinh 2-24). Truc khuyu
nguycn duge dung trong dong <0 <8 nhd va trung binh, vi du & dong <o & 16,

miy kéo.
o 00 06 A s

1 + 2 H I

1 ER A

Minh 2-24. Truc khwgu dong co 4 k4 xylanh
1odau muc 2 chor khwsu, 30 cd khugw, 40 méd khwsu, S d6i trong, 6 dudl truc khup

» Truc kimvu du ¢6 va truc khuyu trén cd. Goi s6 xylanh cha dong co Ia
7z vi 56 6 d0 H 1. Néu truc khuyu c6 s6 & d0 la i = z + 1, wic la gita hai
xylanh lién 1iép nhau luon ¢d6 mot & dd thi duoc goi Ia truc khuyu &8 cd (hinh
2-24). Con néu i < z+ 1 thi ruc khuyu duge goi 1a tryc khuyu trén G, Thong
thudng O true khuyu trén ¢ i = #2 + 1. Hinh 2-25 md tid tryc khuyu ding
e 4 k¥, 4 xylanh, trén ¢d, chi ¢6 3 & dd.

DE x¢1 ty my két ciu cdc phdn cha trye khuyu, ngudi ta chia truc khuyu
thanh cic phan nhd da thé hién trén hinh 2- 24. Sau diy ta sé xél titng phan cy
thé.

- Bdu truc kfuvy

Hinh 2-26 thé hién mdt loai két cdu dhu truc khuyu dong co 6 t6. Diu
truc ldp vdu d¢ quay truc khi can thi€t hodc d€ khdi dong bang fay quay
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Hinh 2-28. Truc khugpu déng co 4 ky 4 xylanh, 1rdn o

(maniven). Trén dau (ruc
khuyu thudng ¢4 then o€
lap puli dédn dong qual
gio, bom nudc cho hé
th6ng lam mat. dia giam
dao dong xodn (néu coO)
va lap banh rang truc
khuyu. Bo truyén banh
rang 1 truc khuyu dé
din dong truc cam phdi
khi vd bom cao ap (cta
dong co diesel) hoac ho
chia dién danh lda (cla
dong co xang) va bom
dau coa hé théng bhoi
tron. Ngoai ra dau truc
khuyu Joai nay con ¢d két
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Hinh 2-268. Mdr loar kér cdu dbu truc
khup dpng co 6 10

ciu han ch€ di chuyén doc truc. Cic b& mat diu cha ¢é (ruc dau tien khi di

chuyén doc truc sé ty vao cdc tdm chan c¢6 trang hop kim chiu mon.

- Co khuyvu

C6 truc khuyu duge gia cong va xi ly bé mat dat d cing va do bong
cao. Phan 16n cac dong co cd ¢d truc cing moOt duong kinh. Dac biét co dong
cd, thuong la dong co cd ldn, vdi dudng kinh ¢ truc 16n dan W diu dén dudi

truc khuyu dé c6 sde bén déu.

Tuy nhién n6 s€ rdl phic tap vi ¢6 nhi€u bac

ot hoac 6 dd  co duong kinh khac nhau. C6 khuyu thuong réng dé lam ranh
din diu boi 1ron dén cac ¢b va chot khic cha truc khuyu,
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- Chot khuvu

Chdét khuyu cling phai duoc gia cong va xit ly bé mat dé dat do ciung va do

bong cao. Duong kinh ch6t thudng nhd hon duong kinh ¢d, nhung cing ¢6 nhiing
trudng hop dong co cao 16c - do lyc quan tinh l6n - duong kinh ch6t khuyu co
thé biang duong kinh o khuyu. Trong trudng hop diu to thanh truyén lam lién
khoi ldp 6 bi kim & mot s6 dong co hai ky, do phai ldp 1dng thanh truyén tif dau

truc

kKhuyu nén dudng kinh chét phai 16n hon duong kinh ¢6. Cing nhu ¢6 khuyu,

chdt khuyu c6 thé lam réng d¢ giam trong lyong va chia diu boi wron. DE din

dau

hinh2- 27.

boi tron Ién b&é mat chdt khuyn cd cic phuong phap két ciu nhu trén

Hinh 2-27. Kér cdu ddn déu boi tron chir khuyu

Dau boi tron thudng dugc din tit than may dén céc ¢ truc khuyu, rdi theo

cac duong ranh trong c6, ma khuyu din lén chdt khuyu (hinh 2-27a). Vi tri ldy

diu
nho
nhu
hén
hon
bin

ra boi tron ch6t khuyu thuan loi nhdt 1a vi tri ma tai do 4p sudt 1iép xic
nhit (hinh 2- 27a) nhung chi ti€t ki€u nay khé gia cong. L4y diu ra
hinh 2- 27b thi d& gia cong chi (i€t hon nhung né lam gidm ddng ké sitc
truc khuyu. Phuong dn |3y diu ra nhu trén hinh 2- 27c¢ thi d& gia cong
vi anh hudng khong 16n dén sic ben truc khuyu. Do lyc ly tam, cic can
chda trong ddu boi tron vang ra xa dm quay nén nho c6 Gng nhod dau

sach & phia trong khoang rdng cia chét duoc din ra boi tron (hinh 2- 27a).
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Do truc khuyu 6 cic khoang chéa diu nén khi khoi dong phai c6 thdi gian dc
dau dign day cic khoang. D& nhanh chong dua déu lén boi tron 1én bé mat
truc khuyn, ngudi ta dung ong din Fp ép trong truc khuyu (hinh 2- 27d), tuy
nhién dau khong duoc loc sach thém nho hiéuw dng ly thim nhd di néi O teén.

- Mg khuvu

M4 khuyu don gidn vd d€é gia cong nhadt la cd dang chit nhat vi dang tron
(hinh 2-28a va b). Ddi véi dong co cd ¢ khuyu lap 6 bi, ma khuyu tron dong
thodi dong val o ¢d khuyw, DE gidm trong Iddng, ngudi ta thiét k& ma khuyu chif
nhat duge vat goc (hinh 2-28¢). M4 khuyu 6 van (hinh 2-28d) cd siic bén déw

£ .

hon. : —+ N = \‘ {73
\

) @

A \& 4

a) b} <)
Hinh 2-28. (dc dang mé khugu

—y
-~
ey

S\l
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Dé truc khuyu ¢é d6 citng vitng va sic bén cao, truc khuyu thudng duoc
thi€r k€ cO dé tring diép. DO tring diép, ky hiéu 1 ¢ (hinh 2-29a), ¢o thé xac
dinh theo cong thic sau

dch + dc

E=—'"—2’""*——R (2- 19

Do trung di¢p cang Idn, d6 cing viing va do ben cia ma khuyu, hay noi
chith xdc hon, cla toan b truc khuyu cang cao. Mudn tang do trang diép, theo
cong (hic (2-19), hoac lang dudng kinh cic cd truc, ¢ ch6t d, d, — ap suét
tép xle vi mai mon ¢ cic ¢b ndy s€ gidm - hodc gidm ban kinh quay R cua

» 7 I B NN\

.n.ic J : . £
N

uaj _

1

Hinh 2-208. Céc bign phap k&t cdu téng bén mé ki
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truc khuyu - e 1 giam hanh trinhShay van t6¢ trung binh cda piston vy, dong
thoi cling ¢6 nghia gidm mai mon ¢ap piston - xylanh. Diéu d6 ¢o thé gidi thich

dé dang nho cac quan hé sau @ § = 2R va vy, = 2_0"'

DéE wranh 1ap 1rung dng sudl, giva md va ¢6 khuyu, ch6t khuyu thuong <o
cic bin kinh chuyén tiép r (hinh 2-29h).
- Dai trong.

Daor irong la cic khoi luong gan trén truc khuyu dé€ tao ra ldc quan tinh
ly tim nham nhing muc dich sau :
Y Can bang Iuc quan tinh ly tam Py cda true khuyu (hinh 2- 30a).

Can bang mgt phin e qudn unh chuyén dong tinh ti€n cidp [ (hinh
2-30b). Thong thuGng nguoi ta can bang moOl nda ldc quan tinh chuyén dong
tinh uén cap | cia nhém piston — thanh truyén. D6i trong — ldp nguoc véi hudng
cia chét kKhuyu = tao ra luyc quan tinh ly tdm c6 gia tri bang P /2 = mRw?/2.
Nhu vay trén phudng ngang s¢ xudt hign huc mit cin bang mRwsing/2. Phuong
phap ¢in bang nay v¢ thuc chiu la chuyén mot phian ldc mat can bing trén mot
phuong sang phuong vuong goc. Phuong phap nay thuong dung cho nhitng dong
co dat nam ngang. DE can bang ri¢t dé ldc quan tinh chuyén dong tinh tién,
ngddi ta dang ¢o ciiu can bang Langxewche thuong ding O nhitng dOng co mot

a3 P, P

b)

mRusing2
RTI = H(r!?-

Hinh 2-30. Vai trd cla déi trong
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xylanh, vi du, dong co may kéo Bong Sen. DGi trong trong trudng hop nay khong
lap tryc tiép trén truc khuyu ma lap trén hai truc din domg W truc Khuyu
(hinh 2-30c¢).

* Giam tai trong tac dung cho mot ¢ khuyw, vi dy cho c8 giita truc khuyu
dong ca 4 ky, 4 xylanh (hinh 2-30d). DGi vdi tryc khuyu nay, cic lyc qudn Ginh
ly tam Py o can bling nhung tao ra cap mdémen Mp, luén pay uon ¢i giita.
Khi ¢6 d6i trong, cip momen Mpy, cda d6i trong s€ can bang cap momen Mp,
nén giam duoe 1ai cho cb giita.

* D6 trong con 13 noi dé khoan bdt cac khSi lugng khi can bing dong
hé truyc khuyu.

V& mat nguvén tic, di trong cang bd tri xa tam quay thi lyc quin tinh
ly tam cang ldn. Tuy nhién, khi d6 s& lam tang kich thudc hop truc khuyu.

V@ mat két cdu cd cic loai d6i trong sau :

* Dol trong lien véi ma khuyu, thong thudng ding cho dong co cd nho va
trung binh nhy dong co 6 6, may kéo (hinh 2-3la).

* D¢ d€ ch€ tao, d6i trong dwoc lam roi rdi ldp vdi tryc khuyu. Lip bling
phuang phap han thudng lam cho truc khuyu bi€n dang va d€ lai dng suft du
lam giam sic bén moi cla truc khuyu nén phddng phap nay it dugc ding. Thong
thudng d6i trong duoc lap bang buldong voi truc khuyu (hinh 2-31b). Dé giam
Iyt téc dung lén buldng, dbi trong dudc lip véi ma truc khuyu bang rinh mang
cd va duoc kep chat bang buléong (hinh 2-31c).

. ~
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Hinh 2-31. K& cdu d6i rrong



— Pudi truc khuyu

Hinh 2-32 néu mbdt k&t
cdu di€n hinh cba dudi truc
khuyu, rdt phé bién O dong
co & 16, may kéo. Theo két
cdu nay, dudi truc khuyu co
mit bich dé lip banh da va
duoc lam réng d€ lap vong
bi dd truc sa cAp hop sé.
Trén bé mat ngdng truc co
lap phét chian dau, tiép do
la ren hdi diu co chigu xodn
nguoc voi chicu quay cua
ttuc khuyu d& gat diu trd
lai. Sdat vdi cd truc cudi
ciang la dia chin dau. Diau
duge cae két cdu chian diu
ngan lai s€ roi xudng va theo
i thoat trd vé cacte dau.

Hinh 2-32. M logi kEr clu dubi truc ki 6 16

Ngoai ra, & mol s6 dong co, dudi truc khuyu con la noi lap chin di chuyén
doc truc, 1dp banh rang din dong cic c¢o cdw phu nhu bom cao dp, bom diu
vv.. nhy & dong co 6 16 TATRA 928 ching han.

2.2.7. Bdnh da

o Vaitro

Ciing nhu ¢ cac may méc khiac, banh da cta ddng co d&t trong cod vai tro
git cho do khong dong déuw cia dong co ndm (trong gidi han cho phép. Ngoai
ra, banh da con Ja noi Mp cac chi ti€t cia co cdu khdi dong nhu vanh rang

khai dong va 13 noi danh die twong dng voi di€m chét va khic vach chia do
goc quay true khuyu,

b Vit lidu ché tao

Banh di dong co t6c do thdp thdong la gang xdm, c¢don cna dong ca tdc
do cao thudng ding (hép it cacbon.

¢. K&t cdu

Theo k€t cdiv, npudi ta chia banh dia thanh cac loai sau :

- Bdnh da dung dia (hinh 2-33a) 13 banh dh mong cé6 moOmen quan tinh
nhé nén chi ding cho dong co td¢ do cao va rdt hay gap ¢ dong ¢ O 16, may
kéo. Bé mal binh di duoc gia cong phing, nhin d¢ lip dia ma sat va dia ép ly
hop. Ngoai ra, 1rén hanh da thudng duoc 13p ép vanh rang khdi dong.
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a) b) c) d)

Minh 2.33. K& céu banh da

- Banh da dg;ng vanh (hinh 2-33b) 12 banh da day c& moOmen quin tink
idn. Mot s dong co con sit dung banh da nhv mot pu li dé truyén cong sudt
ra kéo cidc may cong tac

— Bénh da dang chgu (hinh 2-33¢) 1a banh da o6 dang trung glan cia
hai loai trén. Banh da loai nay ¢6 mémen quan (inh va si¥c ben 18n, thubdng
hay gap o dong co may kéo.

- Banh da dang vanh cé nan hoa. DE tang momen qudn tinh cia banh da,
phin 1n khGi lugng banh da & dang vanh xa 1am quay va ndi véi moayo béng
cac gan kidu nam hoa (hinh 2-33d).

Binh ¢a cta dong co ¢ 10n nhu dong co tau thuy cd lon chang han,
thusng duoc ghép i nhidu phin gibng nhau dé€ d& ché tao.

Thong thuong sau khi ché tao, banh da va truc khuyu thudng duoc ldp véi
nhau roi can bang dong. Gitta truc khuyu va banh da deu c6 ké cdu dinh vi
dé bao dam vi tri dong quan khong thay ddi.

2.2.8. Cdc lpai ¢ d¢ cim truc khuyu

2281 Bac lot
. Bac 6t trén truc khuyu gdom bac 16t ¢6 khuyu va bac Gt chdl khuyu. Veé
mat két cdu hai loai wong ty nhy nhau, chi khac nhav chi yéu 1a v& kich thudc.

a. Két cdu

V& thye chdt, bac 16t gdm gOp bac bing thép va 16p hop kim chiu mon
trang trén be mat gop bac. Gop bac thudng dudc ch€ tao bing thép it cacbon dé
c6 d0 dan hdi cao va trdnh bi 10i cling trong qua trinh dip I13p hop kim chiu
mon. Dé tang tinh bam cia hop kim chiu mon trén gop bac gifa hai 16p ¢ mot
l6p kim loai rdt mong khoang 0,05 - 0,1 mm. Thong thudng bac dugc lam tir hai
nita va ¢d kél cau ham trén & (hinh 2 - 20).
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C6 thé chia bac 16t thanh hai loai 1a bac 161 méng va bac 16t day

Bac 16t mdng (hinh 2-34a) thudng duge st dung & dong co 0 10 mdy keo,
¢o yu diém thuan tién khi thay thé sGa chita theo c6t, tic la thay bac ¢6 dudng
kinh nhd hon,

Hinh 2-34. Bac for mdng a) va bac for day b)

Bac I6t day (hinh 2-34b) c6 gop bac va ldp hop kim chiv mon déu day
vd thydng co go vai cing ddoc trang hop kim chiv modn d€ han ché di chuyén
doc (ruc. Giita hai b2 mit phan cich cia bac doi khi cd cic tdm dém thép,
khi sifa chta thuong duoc ldy bét di d€ cd thé cao ra bac 16t theo kich thudc
s¥a chita (xem muc 2.2.4).

b. Vdr liéu chiu mon _

Hop kim chiu mon cho bac 161 cia dong co ddt trong thudng co cic loai sau :

- Hop kim bachit '

Phd bi€n [a bacbit n&n thi€c vi bacbit n&n chi. V& td chic kim loai, vi
dy. bacbit nén thi€e gdm nhitng hat ddng (Cu} va hop kim ddng thi€c (CuSn)
ciang trén nén thi€c (Sn} mém. Khi iam viéc, nén thiéc mém sé mon nhanh
chong vt fao thanh noi chda diu boi tron, con cic hat cing sé¢ dd lay truc.
Hop kim bachit ¢6 vu diém ta ¢o6 tinh déo cao, d€ dic, cd tinh bdm t6t va dé
ra khit vdi truc. Tuy nhién 4p sult ti€p xic cho phép nhd, chiu nhiét kém va
" thiéc kha ddt. Vi vay bac 16t vdi hop kim bacbit thudng chi duoc dang trong
dong co xang.

- Hgp kimt ding chi

Td chitc kim loai cia hgp kim dong chi 12 hdn hop co hoc cua dong (Cu)
vd chi (Pb), cu th€ la cac 1dm chi m&ém trén nén dong cing. Hop kim dong
chi ¢6 sdc bén co va nhiét cao, d9 cing ldn, dp sufit tiép xtGc cho phép 16n,
din nhi¢t tay, do d6 duoc ding trong nhing dong co cé 4p sudt Idn nhu dong
co diesel. Nhuoe diém co ban cia hgp kim dbng chi 13 d€ bi thien tich khi dic
do nhiét @0 nong chdy cua ddng vd chi rdt khac nhau. Ngoai ra khi dung hop
kim dong chi, ¢d truc phai dugc nhiét luyén d€ dal 40 cdng cao.
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- Hup kim nhom

Hop kim nhom dong vai tro la hop kim chiu mon dudc trang, can va u
khuéch tan trén gop bac thép d€ tao d0 bam dinh. Bac 161 hop kim nhom ¢b sie
bén ¢o hoc va do cing cao, hé s6 din nhiét lon, do d6 ngay cang dugc ding
rong rai d€ thay thé cho hop kim dong chi. Nhugc diém ¢o ban cia hop kim
nhom i Kho- dinh bam (rén gop bac thép va hé¢ s gian nd dai lén nén khe ho
bac — truc phai dé 16n hon so véi khi dung hop kim dong chi.

- Hop kim gém

Hop kim gom ¢6 wu di€ém cha yCu Ja it phai boi tron vi kim loai & dang
x6p ¢6 thé chita duoc diu boi tron. Ngoai ra, khda nidng chiu nhiét cia hop kim
gom rdt cao. Day la loai vat lieu mdi, gid thanh ché tao con khd cao nén chua
duoc sd dung rong rai.

2282 O bi

Dé giam chiéu dai truc khuyu - tfc la chidu dai than mdy - cia dong co
nhi¢u xylanh, ¢d khuyu ddng thoi 12 ma khuyu duoe ldp 6 bi (hinh 2-35). Khi
do truc khuyu gom nhiCu doan truc duoc dinh vi va lip ghép vOi nhau bing
bulong. Nhu viy ¢6 thé ghép dé tao ra truc khuyu cho cac dong co dong gam
mot cdch dé dang. Hang TATRA thuong sit dung kiu truc khuyu ghép ding 6
bi cho cdc dong ¢o 6 10 lam mat bang gio. '

Dong co dong gam la ho cdc déng co co cac chi ti€t cha yéu nhy piston,
xce mang, - xylanh, thanh truyén .. giéng nhau, nhung s6 xylanh khic nhau nén

DN
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Hinh 2.35. f’qu khuyu ding & bi



¢6 cong sudt khdc nhau. Ch€ tao dong co ddong gam c6 (hé néng cao chidl lugng,
gidm duoc gia thanh vi san luong cdc chi (i€l chd y€u 16n nén cd thé tap trung
diu tu cong nghé tien ti€n.

D¢ boi tron cic chdt khuyu (vin phai dung bac 16t), dau phai dusc dan
W mot ¢d o hac 161 thudng 6 diu truc khuyu - goi la cd gia rdi theo cic
duong dén trong truc kKhuyu d€ dén cac cd chét. Tuy nhién, ap sudt daw sau
mdi chdt khuyu s€ gidm din nén chat luong boi tron khéng dong deu. Cu thé,
chdt khuyu cusi cing d& bi thi€u .diu boi tron, nhdt 1a khi khe hd cdc 6 truc
Idn vi quaé mon. Dau boi tron thi€u ¢6 thé din 16i (roc ldp hop kim chiu mon
khoi gop bac thép hay con goi 14 chday bac, gy hu homg dong co.
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Chuwong HI

THAN MAY VA NAP XYLANH

Dong co c6 thé chia lam 5
phin, hinh 3- 1, va dugc 1dp véi nhau

bang buldong hoac gu gidng. Nap che

1 dé chan bui vad ngan khong cho

F A
|l\.) o

diu b6i tron vung ra ngoai. Nip |

xylanh 2 cling vdi xylanh va piston _ \

:

tao tharh budng chiy. Méng dau o6 }
la nai chia va hing diu boi tron |
(xem chuong V1), thudng bang ton

dap nhu 0 déng cd 6 16 hoac bing m
gang dac nhu & mot vai dong co %J

may kéo. Thin xylanh 3, hg¢p tryc

khuyu 4 vd dé mdy 5 tao thanh thin
may.

. f
Lh

Than mdy va ndp xylanh la

nhiing chi (&t ¢6 dinh va rat phic Hinh 3.1. S0 dé phan chia dong co
1. ndp che, 2. ndp xylann, 3. thén xylanh, 4 hip

t FTH FN . Y A ? i
ap d¢ lap hau het de cd cdu va céc truc khwgu, 5. d¢ mdy, 6 cacte dbu (mdng déu}

h¢ théng khic cia déng co. Hinh
dang vi két cdu cia ching phu thute chi yéu vao cic yéu 16 sau :

-~ Kiéu k¢t cdu (lien hay roi), ki€w loai dong 0 (xang dicsel, cong sudt
nhd hay 1én, loai budng chdy, cich b8 tri voi phun, cich bé tri xpap ..).

- Phuong phap lam mdt (bdng nudc hay khong khi).
— Phuong phip ché tao (dic hay han) ..

Sau diy ching ta s€ x¢&t lan Idot dic di€m k€t cdu cia thin mdy va ndp
xylanh.

3.1. THAN MAY

311 Vai tro

Nhy trén ¢a trinh bay, than mdy cfmg vOi ndp xylanh la noi ldp dat va b6
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tri han hét cac cem cdc chi tiét cla dong co. Cy thé trén than .may b0 tr\]
xylanh, hé truc khuyu va cic bd phan truyén dong dé din dong f:éc cd ciu ‘va
he théng khic cha dong co nhu truc cam, bom nhién lidu, bom dau, bom nuoc,
quat giod ..

Trong dong co d6t trong, thén mdy la chi 1iét c6 kich thudc va khoi luong
[6n nhft. DGi voi dong co O t6, mdy kéo, md 10, x¢ mdy, ty & dé la 30 dén
60%, con d6i voi dong co dau mdy xc ffa, tau thuy va cdc may finh 1ai la 50
dén 70% khéi luong toan bd dong co. Than mdy ché tao theo phuong phap han,
ty §¢ do ia 20 dén 25%.

3.1.2. Vit liéu

Than miy 6 thé bang gang duc, hop kim nhom hodc duyara. Bong co o
16n ¢4 thé cO than may bing {hép tdm dung kEt cdu han.
b
3.1.3. Két cdu

Loai than mdy ¢6 xylanh duc lien véi than goi la than mdy ki€u than xylanh
(hinh 3-2a). Khi xylanh lam riéng thanh &ng lot roi lap vao than thi than may
loai nay poi la vo thdn (hinh 3- 2b). O dong co lam mat bang nudc, khodng
khong gian bao quanh xylanh dé chia nudc goi 1a do mudc (hinh 3-2ab).
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Hinh 2-2. Thin mdy kifu thén xylonh - hip rruc khujw
L thén xylamiy, 2. hip truc khuyu

Khi than xylanh dic lign véi hop truc khuyw thi than may la loai than
xylanh ~ hop fruc khuyu (hinh 3~2ab). Hop truc khuyu ¢o thé chia thanh hai
nda (hinh 3-1) vdi 6 tryc khuyu la & truot hodc lam lien (hinh 3-2¢), khi &6 ¢
truc phai ding § bi (xem 2.2.82).

Khi thian xylanh lam 10i vdi hép truc khuyu v ldp vdi nhau bing buléng
hay pugiong thi than may 1a loai thdn mdy rdi. Két cdu trén hinh 3-3a rdt phd
bién 4 dang co 6 t6, may kéo, Mot s& déng cd tau thuy chi ding mol
logi gugiong sudt tif ndp xyianh cho dén b& mat cacte diu, hinh 3-3b.
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Hinh 3-3. Thén may roi
I. hip rmuc khuyu, 2 théan xylanh, 3. adp xylanh, 4. gu gidng ndp may,
5. gu gidny thén may, 6. 16 Wp truc cam, 7. gu gidng roan bo. 8 dE may

Than may ctta déng c¢d lam mdt bdng gié thuong la than may rdi, hinh 3- 4.
Ve mat nguyén tdc ¢6 thé ding pu giong rieng ré (hinh 3-4a) hay mot gugiong
dé ghép ndp vir than xylanh vdi hop truc khuyu (hinh 3-4b). Xylanh c¢6 thé lam
lien voi than hoac lam roi O dang dng 16t rdi lap vao than.

Tuy theo phuong phdp ldp dat truc khuyu trong hop truc khuyu ma than
may c¢o k€t cdu khdc nhau. Nhitmg phuong phdap thuong gap trong thue t€ la :

a) b} c)

Hinh 3-4. Thén mdy dpng co lam mér béng gié
L hQp truc khuypu, 2. thén xylanh, 3. ndp xylanh, 4. gqugidng, 5. 160 xylanh
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Hinh 3-8, Cac kifu Mp ddr mic khuyw
&) truc kg treo, &) truc khupu ddn ) ruc khugu odn

- Truc khuyu treop, hinh 3-5a. Hop truc khuyu chia lam hai nia, nda dudi la
cacte dau. Than mdy hay toan by dong cd duoc ldp dat trén cde g6i dd. Day la
ki€u phé bi€n cho dong co 6 16, may kéo.

- Truc khuyu ddt, hinh 3-5b. Hop truc khuyu cing chia am hai nda, nia
dudi ddng thoi 1a bé mdy. Tryc khuyu va toan bd than mey cang cac chi tiét lap
rap dugc dit trén b¢ may. '

- Truc khupu ludn, hinh 3-5c. Hop truc khuyu nguyén khéi, do d6 khi lap
rdp truc khuyu vao dong co phai bing cach ludn.

Theo tinh trang chiu fuc khi thé, ngudi ta ~on phan bidt (han may thco cic
dang sau :

— Thdn xylanh hay xylanh chiu lyc, hinh 3~2a va 3-4a (xylank li2n véi than
may). Lyc khi thé tic dung lén nip xylanh, qua gugidng nip mdy . truyén xudng
than xylanh.

- Vo thdn chiy lyc, hinh 3-2b (xylanh lam rdi O dang 6ng 161 rbl lap vao

than mady). Luc khi thé truy®n qua gu g:Ong xufng vo than, xylanh hoan toan
khong chiv ldc khi thé.

- Gu gidng chiu lyc hinh 3-3,b v 3-4,b (lhan xylanh va hdp truc khuyu rai).
Luc khi thé hoan toan do gu giong chiu.

Than mdy la chi ti€t rdt phic tap, trén d6 bd tri-c&ic chi ti€l cia co ciu
truc khuyu thanh truyén, co cdu phﬁ_i khi, h¢ thdng lam mdt .. nhung quan trong
nhat ta xylanh cha-dong co. Cé thé chia ra mot s6 loai xylanh nhu sau :

~ Xylanh lién vdi thén mdy (hmh 3-4b va }-6a). Than mdy c6é db cing viing

. duge lam mat 161 do ti€p xic tryc ti€p vOi audc lam mat hay khong khi.
Tuy nhieén, d6i voi dong co lam méat bang nude, hinh 3-6a, do két cdu hop kin

¥
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Hinh 2.8, (&c loai xylanh
a) than xylanh. b) va c) Ior xlanh kho, d) f6r xylanh wit

pén kho dic. Ngoai ra toan bo than mdy d@u dung vat licu (6t nhu vat ligu
xylanh n¢n lang phi. Loai thin mdy nay duoc dung chi y&u trong dong co cd
nhd cO Ap sudt va nhigt d¢ khong cao.

— Lgt xylanh khé (hinh 3~ 6b). Lot xylanh bang vat liéu chit lugng cao duge
ép vao 16 xylanh. Sau khi ép c¢O go mnho lén dé khi lip v6i dém nip mdy sé
kin khit hon. Phyong phip nay khdong ling phi vat lieu, thain may c6 db cing
vitlng cao, nhung truyén whigt ra moi chit lam mat khé khan hon. DéE tiét kiem
vat licu hon nda, mét 50 dong oo chi ¢é 161 xylanh & phin trén (budng chdy),
hinh 3-6c¢, 1a noi xylanh mdn nhigu nhdt do nhigt do, dp sudt cao, boi tron kho
khan va an mon how hoc do khi chay. '

- L6t xylanh ydit (hinh 3-6d). Xylanh dude ch€ tao roi rdi 1ap vao than may.
GO vai xylanh cing dugce ldp nhd 1én nhu loai trén dé bao dam kin khil. Nudc
lam mit bao quanh xylanh nén hicu qua lam mat 16t. Do ¢o6 dang hop rdag nén
thdn may d€ duc, Tuy nhién cing chink vi réng hd nén do cing ving cia than
may khong cao. Ngoai ra, phai giai quyét bao kin xylanh d¢ tranh lot nudc lam
mat xufng cacte diu.

3.2, NAP XYLANH

3.2.1. Vai tro

Nap xylanh day kin mot dau xylanh, ciing voi piston vd xylanh tao thanh
hubng chdy. Nhi¢u bo phan ctia dong co duoc lip trén ndp xylanh nhu bugi, voi
phun, cym xupap, ¢o cdu giam 4dp hd tro khoi dong (xem chuong IX).. Ngoai
ra, trén xylanh con b6 tri cic dudng nap, dudng thai, dudng nudc lam mat,
duong daw boi tron ... Do d6, két cdu cla ndp xylanh rdt phic fap.

3.2.2. Pigu kién lam viéc

Di¢u ki¢n lam vi¢e cia ndp xylanh rdt khic nghiet nhu nhiét do rit cao, ap
suat khi thé rat [Gn va bi an mon héa hoc bdi cic chit in mon tronp, san phim chay.
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3.2.3. Vit liéu

Ndp xylanh déng co diesel lam mat bang nudc dCu dac bang gang hop
kim, ding khuon cat. Con ndp xylanh cia dong co lam mar bang gi6 thuong
ch¢ tao bang hop kim nhom ding phuong phap diuc hoac phuong phép rén dap
(vi du. nap xylanh déng ¢o may bay).

Nép xylanh dong co xdng thuong dung hop kim nhom, ¢6 uu diém I nhe,
tan nhiét 161, giam duoc khda nang kich nd. Tuy nhién, sitc bén co va nhi¢t thip
hon so véi nap xylanh bang pgang.

3.2.4. Két ciu

Nhu trén da trinh bay, ndp xylanh la mot chi tiét rat phic tap nén két ciu rd
da dang. Tuy nhién, tuy theo loai dong co, ndp xylanh ¢6 mot s6 dac diém riéng.

Nap xvianh dong co xdng c¢6 k€t cdu Wy thude vao ki€u budng chay, so
xupap, cich ho tri xupap va bugi, ki€u lam mat (biang nudc hay bang gio) cing
nhy kicu bd 1ri dudng nap va duong thai.

Kicu buong chiy c¢o6 y nghia quyét dinh dén két cdu ndp xylanh. Hinh 3-7
md ta mot dang buong chiay hinh ban cau thuong ding trén dong cd 6 6 miy
kco. DOng co dung <o cdu phoi khi ki€u xupap treo ¢6 xupap nap hoi lén so voéi
xupap thii. Bugi dat bén hong budng chay, khodng cach ti bugi dén diém xa nhit
cia buong chiy gin bing duong kinh xylanh. Véach budng chay duoc lam mat 16t
bang cic khoang nudc dé€ tranh
kich n6. Ngoai ra, trén ndp
xylanh ¢on co khoang 5 dé
luon dia ddy ddn dong xupap

B

vit ¢ic 10 nha 3 din nude lam

mat W than may lén cing nhu

mot s6 16 4 ¢6 dudng kinh 16n

hon dé lip gugiong ndp may.

Dinh piston ¢6 thé 161 1én i 4
trong hudng chiy (dudng chim J"{
P S ks SV U q
Khudt) ¢o tac dung tao xody |
10¢ nhe trong qud trinh nén 81_,: I
tuo dieu kién thuan loi cho
; . . N 7— ——
qui trinh chay sau nay. , £ 1

Trong ,dong co xang co ty
s £, 5 ; ang. co ly Hinh 3-7. Budng chiy ban cu mrong dong co xéng
sO nén trung binh va thdp 7 dudng thai (hodc nap), 2 khoang nwedc lam mér,
thidng hay dang loai nép 5 1G mm? made fen ndp may, 4. 1h gugidng, 5. khoang
ldp dia dfly, 6 khoang lp bugi. 7. buing chéy
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Hinh 3-8. Nép xylanh véi budng chdy Ricacdd
1. budng chay, 2 vi tr xylanh, 3. vi trl xupap nap, 4 vk 6. v i bugl, 5 v trf xupap thai

sylanh ¢6 budng chday hinh chém c6 tén la budng chiay Ricacdd, hinh 3-8 Dong
co dung co ciu phdi khi xupap dat (xem chuong TV). Toan bo chi ti€t cia co
cdu phSi khi bd tri & than mdy nén ndp mdy c6 cdu tao rdt don gidn. Theo Iy
thuyét vé kich nd, thoi gian lan tran mang lta i bugi dén nhitng ving xa bugi

nhdt 1a dai nhdt nén tai nhing vang nay d€ phat sinh kich nd. Do d6, nhing
diém xa nhdt cta budng chdy dudc bd tri cach déu tam bugi (voi ban kinh R)
cing ¢O tdc dung giam xdc sufit xdy ra kich nd. Mat khédc, noi chung trong budng
chay dong co, xupap 1hai la noi néng nhdt nén d€ la nguyén nhan gay kich nd.
Trén hinh 3-8, bugi b6 tri gan xupap thai nén thoi gian lan tran mang lia tif
bugi dén xupap thai ngdn hon thoi gian chay tré cia hdn hop cuc bo tai day, do
dé ¢6 1ac dung chéng Kich ndé. Tuy nhién, nhiét do cia bugi rdl cao.

Vai budng chay Ricacdd cing c¢6 thé bé tri bugi 6 gan xupap nap dé bugi
khong bi qua nong.

Nap xylanh dong co diesel so voi ndp xylanh cia ddng co xang ndi chung
phuc tap hon, Trén ndp xylanh phdi b6 tri cdc duong nap, thai, cum xupap cua
¢0 cdu ph6i khi xupap treo, ngodi ra con rdt nhitu chi i€t nhy vdi phun, budng
chay phu (xem chuong V) van khi nén, van giam ap, bugi siy (xem chuong IX)...

No6i chung. két cdu ndp xylanh tay thuéc vao ting loai dong co cu thé, trudce
hét phu thuoc vao ki€u hinh thanh khi hdn hop cua dong co hay kiu budng chay
cha dong co (xem chuong IV).
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Hinh 3-8, Nép xylanh kép ding co diesel O 16 van 18 cia hing MAN

Dieu ki¢n lam vi¢c cia ndp xylanh dong co diesel rdt pang n, cu thé la
nhict df cao, ap sudt lon. Vi vy, d6i véi dong co nhiu xylanh, ndp xylanh cé
th¢ lam roi cho ting xylanh hoac chung cho mot vai xylanh d€ tang do cing
vitng. Hinh 3-9 mo6 ta ndp xylanh kép cia hiang MAN ding cho 6 10 van 1ai
Nip duoc duc bang gang xdm <6 pha hgp kim. Duodng nap va thai duoc bé tri
v¢ hai phia, dudong nap 6 dang xodn 6c d€ 1ao xody 1i€p wyén trong xylanh trong
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qua trinh nap. But’;ng chay ki€u thong nhdt bé tri trén dinh piston. Bao quanh
cic duong nap thai la cdc khoang nuéc lam mdt. Voi phun bo tri nghieng mot
goc sp voi true xylanh.

Ndp xylanh déng co lam mdt bdng gié chiu ing sudt nhi¢t l6n nhdt. Cing
giéng nhu xylanh, ndp xylanh déu dudc lam rdi va lap véi hop truc khuyu bang
cac gugiong (xem muc 3.1). Trén ndp xylanh c6 cic gan tan nhiét voi chi¢u cao
khoang 14 <+ 20 mm. Hinh 3-10 1rinh bay m{t loai niap xylanh dong co lam
mat bang gio dung cho O 10 van tai cha hang KHD, Nidp xylanh duoc ché tao
hiang hop kim nhom, lap voi xylanh va hop truc khuyu bang 3 gugiong. Dong
¢od duang bubng chay thong nhii, ndp xylanh hoi 10m dang chom ciu. Xupap duoc
bo tri nghiéng mot chiat so voi dudng 1am xylanh phi hop véi dang chom ciu
cia butng chay. Do hop kim nhém co tinh déo cao nén b& mat lip ghép giia
nap xylanh va xylanh kin khit, khong can duang dém. Voi phun duoc bhé tri
nghiéng so voi am xylanh.

Hinh 3-10. Ndp xylanht ding co 0 16 vadn 1d, fam mét bdng gio cia hang KH{
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Chwong IV

CO CAU PHAN PHOI KHI

4.1. YEU CAU VA PHAN LOAI

Co cau phdi khi ¢6 nhiém vu diéu khi€n qua trinh trao ddi khi trong xylanh.
Yeu ciu d6i voi co cau phéi khi la phai thdi sach va nap day.

Nguoi 1a phan ¢d cdu phai khi thanh ciac loal sau :

- Cd cau phéi khi ding cam - xupap duoc ding phé bién trong cdc loai
ddng ¢o d6t trong do cd két cdu don gian, diéu chinh dé dang.

- Ca cdu phéi khi diang van treot ¢6 v diém la (iét dién théng qua 16n
nhung khd c¢hé o nén it ducce dung trong cdc dong co thong thudng ma chi
dung trong dong co dac ching nhu dong co xe dua ching han.

8.

4 -

Khi nap 4

ejl

= |

N_
_

a)

Hinh 4.1, (o cdu phér khi ding xupap

Lodrue cam, 2 ocon d0i, 3010 xo xupap, 4. xupap, 3. ndp may,

O than may. 7. daa J&y, 8 dom ganh, 9. co md
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~ Cg cdu phéi khi diang piston déng md cita nap vd thdi cia dong co hai ky
¢6 két cdu don gian, khong phai didu chinh, sita chita, nhung chdt luong quéd trinh
trao d6i khi khong cao,

Trong gido trinh nay ching ta gidi han chi khac sat co ciu ph6i khi dung
xupap. CO hai loai ¢co cdu phSi khi dung xupap la co cdu phSi xupap dat (hinh
4- 1a) va ¢o clu phdi khi xupap treo (hinh 4- 1b).

Trong cd chu phdi khi xupap dat, toan bd co cdu phdi khi duoc bo tri O
thin mdy do dé chidu cao dong co khong lém, thuan loi khi b6 (ri trén cac
phuong tién van tdi. S6 chi (i€t cia co clu it nén lyc qudn tinh cua co ¢iu nho,
h& mat cam vi con doi it bi mon hon. Tuy nhién khe b6 tri cho budng chay gon,
mac di & mot 6 dong ¢6 ngusi ta b6 tri xupap nghiéng so véi dudng tam xylanh
nhiung vin khong 16 chic dugc budng chdy gon d€ c6 ¥ s6 nén cao thich hop
cho déng co dicsel. Ngoai ra, ciing chinh vi bubng chdy khong gon nén dé xdy ra
kich nd. Do dong khi nap va thai phdi ngoat khi lvu dong nén heé s6 nap khong
cao. Vi cac Iy do trén nén co cdu phSi khi xupap dat chi duge ding trong mot
s8 dong co xang mia thoi. '

Co cdu phdi khi xupap treo ¢ nhitw chi tiét hon va dugc bd tri ca O than
mdy v& ndp xylanh lam tang chi¢u cao cua dong co. Luc quan tinh cda cic chi
ti€1 tac dung kén b& mal cam va con d¢i 16n hon. Nap mdy cia dong co phic
tap hon nén kho khin hon khi ché tao. Tuy ahieén, do xupap dude bS tri trong
phan khong gian cia xylanh dang treo nén budng chdy rat gon. Day la diéu kién
tien quyét d€ oo 1y s nén cao va giam khd nang kich nd doi voi dong co xang.
Mat khdc, cdc dong khi luu dong it bi ngoat nén Wn thdt nhd tac didu kién thai
sach va nap day hon. Vi nhilng du diém trén nén co cdu phdi' khi xupap treo rit
phd bién cho ¢d dong co xang vd dong co diesel.

4.2. BO TRI XUPAP VA DAN DONG CO CAU PHOI KHI

4.2.1. 86 xupap

Thong thuong mdi xylanh ¢6 | xupap mnap va | xupap thai. Duong kinh
xupap ngp thyong lon hon duodng kinh xupap thai d€ uu tién nap diy cho dong
cad,

Dé 1ang 1€ dién théng qua cho cdc dong khi nap vh thai, nhit 1a d6i véi
dong co duomg kinh xylanh 16n, s6 xupap c6 thé la 3 (2 nap va 1 thai) hoac 4
(2 nap va 2 thai). Hi¢n nay, ngay ci 0 ddng co co duong kinh xy-lanh nho nhu
dong ¢o 0 to du lich ngudi ta cing thi€t k€ 4 xupap cho 1 xylanh. Ngoai viec
tang fict dign thong qua cho dong khi luu ddng, ngudi ta con tao ra duoc chuyén
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dong xbéy do déng md cdc xupap cung tén trong xylanh l¢ch nhau, do d¢6 hoan
thién qua trinh hinh thanh khi h8n hop va chay d¢ cai thién tinh nang lam viéc
ciia dong co. Hien nay da c6 mot s6 dong co 0 16 ding 5 xupap cho mot
xylanh, trong dé 3 nap va 2 thai

4.2.2. Bd tri xupap

o f MU i
Al
Of el >

Hinh 4-2. B trf xupap

Dé tan dung nhiét cda khi thdi sdy nong khi nap mdi, nhoé do ting cudng

gud trinh bay hoi va hoa tron nhien lien véi khong khi trén dudng nap ddi voi

dong cd xang, ngudi ta bé tri cidc xupap thai va nap xen k€ nbau-'nén cic dudng
nap va thai ndm cing mot phia cda dong co (hinh 4-2a).

Nhung ciing c& trudng hgp, nham han ché anh hddng tdng nhiét dd cia
khi nap mdi lam giam hé s6 nap, dudng nap thii dugc b8 tri v& hai phia cia
dong co (hinh 4-2b). Hau hét dong co dicsel va mot s6 dong co xang bd iri
duong nap va hat theo phudng an nay.

Xupap thuong dudc bS tri song song v6i 1am xylanh (hinh 4-2¢) nhung 6
mot s¢ trudng hop phu thudc vao két cdu budng chdy, xupap duoc bd tri nghieng
di d€ cho buong chiy gon (hinh 4 - 2d).

4.2.3. Din dong xupap

Xupap duoc ddn dong gidn ti€p thong qua cic chi tiét trung gian nhu con
dol, dia ddy, don ganh, cd mé ... (hinh 4-1). Ngoai ra, dé giam bdt cic chi tiét
ddn dong trung gian, xupap duoc ddn ddng tryc tiép ti cam (hinh 4-3a) hodc
qua mot chi tiét trung gian 1a don bdy d€ khuyéch dai hanh trinh xupap (hinh
4-3b). Tuy vay phai gidi quyét van d& din dong truc cam voi khodng cich xa.
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4.2.4. Din déng truc cam

Thong thudng, truc cam duoc ddn dong tric tiép tit truc khuyu qua bo
truyén banh rang vii ty s6 truyén 2 ;| cho doéng co 4 k¥ va 1 : 1 cho dong co 2
ki. B truydn (huong dang banh rang nghiéng d¢ an khép ém. Cing nham muc
dich nay, bdnh rang truc cam ¢ mot s8 dong co duge ché tao bang vat li¢u nhéan
tao nhu gd phip, chit déo ... DE bao dam l4dp ding vi tri tuong quan, giita bdnh
rang truc khuyu va banh rang tryc cam phédi ¢6 ddu (hinh 4-4a).

Né&u khodng cach tryc cam va truc khuyu khd xa, ngudi ta thiél ké cac cap
hanh riang trung gian truyén dong (¢ (ruc khuyu dén truc cam (hinh 4- 4b).

Trong trdong hop xupap dugc dan dong truc ép, khodng cach gilta truc
Khuyu v fruc cam 1:5( xaf.' Khi do, truc cam dugc din démg bang bd truyen xich

hoac dai rang (hinh 4-d¢} cd bo phan cang xich, dai. Tuy nhién khi lam viéc, bo
truvén xich gay 6n va khi xich dai rao s€ l1am sai léch pha phdi khi so véi thiét ke,

B& truyén banh rang con, hinh 4- 4d, khidc phuc dude nhitng nhuoc diém trén
nhung ché tao, ip rip va dicu chinh kho khian hon.
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Hinh 4-3. Ddn dong e 1icp xupap
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Hinh 4-4. Ddn ding ruc cam

4.3. KET CAU CUA CAC CHI TIET CHINH

4.3.1. Xupup

a. Vaitro
; " s oo e . R - Than
Cac xupup co vai tro dong mo cic ddong | /
nap vit that dé thye hién qud trinh trao déi
khi.
b, Diéu ki¢n lam viée
e . — Nam
- Do ip xac true ti€p voi khi chdy nén /
/!
cac xupap chiu ap luc rdt 16n va nhiét do
cao, nhdt la dor vor xupap tharn Vi du, 0 — I 1
dong co xang, nhi¢t do xupap thai c¢O thé Hinh 4-5. Kér céu cac phan

dén 800 = 850"C con o dong co diesel ¢6 thé e s

61 500 = 600"C. Ngoai ra, xupap con bi an mon hoa hoc do cic hoi axit trong

khi chay, dac bi¢t la d6i véi xupap thai.

— Khi xupap dong md, ndm xupap va dap véi d¢ nén ndm d¢ bi hién dang
cong vénh va mon r6 bt mat nim.
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— Van tdc Juu dong cia moi chdt qua xupap rat 16n. D6i voi xupap thai, van
t6¢ nay co (hé dat 400 + 600 m/s gay an mon co hoc b2 mat ndm va de.

¢ Vit liéu

* Dt vdi xupap théi thddng s dung thép hop kin;’chiu' nhi€t ¢6 cdc thanh
phan nhu silic. crom, mang gan. Dé tiét kiem vat li¢u co thé chi ché tao nidm
bang hop kim chiu nhi¢t rdi han vdéi than xupap bing (hép thong thudng. DE
chéng mon vi chéng gi, ngudi ta ma l&n be mat lam viéc cla xupap mot ldp
mong hop kim coban.

* DG vdi xupap nap, ngudi ta cing s¥ dung thép hop kim crdm, ming pan
‘hoac hop kim chiu nhiét c6 thém thanh phin silic. Tuy nhiér khd nang chiv nhiét
khong. can cao nhu d6i véi vat li€u cia xupap thai.

d. Két ciu

Theo két cdu, ngudi ta chia xupap ra thinh 3 phin : ndm, than va dubi
(hinh 4-5). Sau diy ta khdo sat cu thé titng phan.

- Ndm xupap

Phin quan trong nhdt cGa ndm la b mat tam viéc voi goc val a (hinh 4-6a).
Goc « cang nhd, G€ dign thong qua cta xupap cang Idn nhung dong khi cang bj
ngoat lam tang sitc can luu dong cia dong khi ; mat khdc khi do chidu day cia
ndm nho anh hudng dén sic bén céa ndm. Do do hau hét xupap thai c6 a = 457
cdn ddi voi xupap nap thong thudng 307 € o < 45% '

Chi¢u rong b cia ndm (hinh 4-6a) phu thudc tdong quan gitta do cing cia
d¢ xupap va ndm xupap. D¢ (rdnh hién tuong ndm bi mon thanh rinh trén bé
mat va d€ thuan tién khi sita chila, d€ xupap duoc 1am mém hon ndm. Khi d6
be rong b cta ndm 1én hon bE rdng cia d€ xupap.

Theo két cdu, nam bang (hinh 4-6a) don pisn, dé ché tao va cd dién tich
chiu nhiét nho. - ‘

s A

a) b) c)

Hinh 4-8. Kér cdu ndm rupap
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Nim 16m (hinh 4-6b) ¢6 ban kinh chuyén tiép gita ndm va than rdt 16n nén
duoc dung lam xupap map d€ cho dong khi nap dd bi ngoal. Phan [6m nham
gidm trong luong cia ndm hay clia toan b xupap.

Nam 181 (hinh 4-6¢) duoc dung cho xupap thdi nhim cai thién qud trinh
thai, cu 1hé la giam cac vung chét khi thai dé thai sach.

Mot s6 dong co cé xupap thai réng voi 50 = 60% (hé tich chua natri (hinh
4-6d). Khi dong cd lam viée, natri nong chay (nhi¢t d¢ néng chay cia natri la
97"'C). Mat khac, xupap chuyén dong lén xudng lién tuc nén natri long s¢ bi song
sanh trong 16 réng va do d6 c¢6 tic dung tai nhiét tit ddu xupap lén phan than

roi truyén qua 6ng din hudng xupap ra
nude lam mat

=Than xupap

Than xupap (hinh 4-7) c¢6 nhiem vu : =
ddn hudng va tan nhi¢t cho ndm xupap.
Phan ndi tiép gitta ndm v than thudng dugc |

lam nho lai d¢ d€ gia cOng va tranh bi kep
xupap trong O6ng din hudng vi phan dudi k
cia than ¢6 nhiét do cao hon phan trén. L/ \i

= Duoi xupap

Du6i xupap phii ¢6 két cdu dé lap dia Hinh 4-7. Thén xupap
16 x0 xupap. Thong thudng dudi xupap co
mat con (hinh 4-&a) hoac ranh vong (hinh 4-8b) d€ lip méng ham. Két ciu don
gian nhat dé lip dia 10 xo xupap la dung chét (hinh 4-8c) nhung tao ra tap
trung dng sudt. D€ bao dam an toan, ch6t phai duoc ché tao bing vat lidu 6
di ben cao,

Dé tang kha nang chiu mon, b& mat dudi xupap & mot s6 dong co duoc
ché ran rieng bang thép Ostenit va duoc 10i cing rdi han vdi than.

|

T

a)

Hinh 4-8. K&t cduw dudi xupap
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D6i vdi xupap dugc cam din dong tryc ti€p khong qua cic chi tiét trung
gian nhu don ganh, ¢d md .., dudi xupap thudbng c6 rem dé lip dia 10 xo xupap
{hinh 4-8d). Khe hd pilta dudi xupap va cam duge digu chinh bing cich xoay dia
phia trén. Sau khi dicu chinh, do c¢6 k& cdu rang ham nén dia rén duoce ghép
thanh mot khoi voi dia dudi. _

D&i véi co cau phdi khi din dong gidn 1i€p, d¢ tranh hién wiong cac chi tiét
gidn nd lam kénh xupap nén phdi c6 khe hé nhiét. Khe hd nay do nha ché tao
qui dinh, thong thudng duoc xdc dinh bing can 14 c6 do day & bang he hd qui
dinh [dp vao duoi xupap khi diéu chinh (hink 4-9). Khi didu chinh khe hd nhiét,
xupap phai dong kin. Sau khi digu chinh xong, cic vil diéu chinh duoc
hdam lai bang cic 6c hdm trén con doi d6i vdi co cdu phéi khi xupap dat (hinh
4= 9a} va trén co md ddi vdi co cdu phdi khi xupap treo (hinh 4-9b).

Hinh a4-9. K& cfu d& didu chinh khe ho nhicr

D¢ 1ang wéi tho va dam bao d6 kin khit cho xupap khi déng, 6 mot so
dong o, xupap duoc thi€t k€ sao cho ¢é (hé xoay quanh didng 1am khi lam
vi¢e, hinh 4- 10,

Khi xupap mo, 10 xo xupap 1 bi nén lai. Luc cia 16 xo xupap, thong qua
vo hou 6 ¢p vanh ngoai cia 10 xo dia 4 xudng phia dudi. Sau khi 15 xo dia G
lén cac vien bi 5, médt ddu bén trong cia 10 xo dia din din tach khoi mit ty
trén d¢ 8. Khi do cic vien bi 5 s& truot trong cic rdnh 1. Do ma sdt & cac
b¢ mat ti€p xéc gifta bi 5 va 10 xo dia 4 nén dia cing vdi vo boc 6, 16 xo
xupap 1 va xupap xoay di mot géc. Dong thdi, cic b xo hdi vi 9 (c6 do cing
rdt aho) bi nén lai. Khi xupap dong din, Iuc ¢ép cia 16 xo 1 gidm, o xo dia
dan dan duoc gidi phong trd v@ trang thai ban diu. Diau tien, mat dau bén trong
v tro lai len d€ 8. Sau d6, dia 1o xo tach hén khoi cdc vién bi S Lo xo phuc
hoi 9 ddy bi 5 1ed lai vi tri ban dau.
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Vai nguyen tac lam
viec néu 1rén, sau vai chuc
lan xupap dong mo, xupap
¢ 1thé xoay duge mot vong.
Do xupap xoay duoc nén
than xupap s& lau mon va
pam xupap 1ép xiuc khit voi
d¢ hon, do da it b cong
vénh.

4.3.2. Bé xupup

a Vai tro |

D¢ xupap ti€p xag voi
nam xupap khi xupap dong.
D¢ tang tudi tho va thudn
tién khi sta chita, d¢ xupap
thuong duge ché tao ro
(hang vat licu chiv mon) rdi
lap vao than may (c¢o cau
phoi Khi xupap dat) hoac
nap may (co cau pht kh
xXupap treo),

h. V't !:'(,"!il

Hinh 4-10. K&t cdu xupap e xoay

*

I. 1o xo xupap. 2. thidn xupap, 3. dng dén hidng xupap.
418 xo dia, S bi gt 60 vd b, 70 ndp xylanh, 5. €,

9 Ny xo, 1O ranh trueot

Dai voi than may hoac ndp xylanh bang nhom, d€ xupap nap va d€ xupap
thai dCu duge liim roi voi than mdy, Con than mdy va ndp xylanh bing gang thi
chi lam d€ ror cho xupap thai, DE xupap thudng duge ché rao bang thép hop
kKim hodc gang tring va duge [dp c6 d¢ doi vao than mdy hoac ndp xylanh

(hinh4=11).

N

N 74 /,/-
s //

|
]
a)
et
\\\\
¥
N
c)

R

N

Hinh 4-11. Kér cdu 48 xupap
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e. Két cdu

D& xupap duoc him trong thin mdy hoac ndp xylanh nhé cdc ranh vong
va kim loai hién dang khi ép (hinh 4-11a), nho tinh (f him cda b2 mat con
(hinh 4-11b} hodc nhd két cdu khéa do nong dng sau khi 14p (hinh 4-11¢). Be
mit tiép xuc vdi nam xupap thudng cd ba géc khic nhau (hinh 4-11d) d€ dé
vi nadm xupap ti€p xac t6t, trudng hop nay ing véi géc @ cha ndm xupap bing
45"

4.3.3. Ong din hwdng xupap

a Vai tro

Dé dan hudng duoc xupap va d€ d& gia cong, sia chiia, thay thé cing nhu
¢O thé ding vat liéu 15t nham tang tudi tho, 6ng din hudng xupap duoc cht_‘f
tao roi rdi lp vao thin mdy (co cdu phSi khi xupap dat) hay ndp xylanh (co
cdu phéi khi xupap trev),

b Vat ligu

Nguti ta ihuong diung gang hop kim, gang déo nhiél luyén d€ ché wo dng
dén hudng xupap cho cdc dong co thong thudng. Déi véi dong co cao tdc, vat

licu dude dung la dong thanh hodc kim loai bot dudc tdm diu nhim tang kha -
nang chiv nhiét vi d& thich dng véi digu kién boi tron khd khan.

¢ Két cdu
V& mit kél cdu, 6ng din hudng xupap co két cdu don gian hinh try réng 6 -
vat mat dau d¢ dé lip (hinh 4- 12a). Ong ‘din huéng ldp voi lhAn mdy hodc nip

xylanh cd 49 doi. DE ldp
rap dé dang, h&¢ mat ngoai

\ﬁ_

ANNN

Bl NN NN NN NN

cla éng co6 do com nhd (vi
du 1/100) (hinh 4-12b). ‘Bt
mat ngoai cia dng cé vai
cit khi ldp ép vao thin may
hoac ndp xylanh (hinh
4-12c). Dudng kinh trong
cia 6ng din hudng ddgc gia
cong chinh xdc saw khi ldp
¢p. Khe hd gita than xupap '
va éng din huéng & xupap 1100 <
thai thudng nhé hon & xupap ’ |-d.
iap do tai 1fong nhi¢i & a) b) °)

xupap thai tén hon nhigu. Hinh 4-12. K&t cdu dng d8n hudng xupap

—_sttsese—
ONONNNNNANNNN
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d. Béi tran éng ddn hudng xupap

Phuong phap boi tron bang

vung té dau t¥ gian cd mé la don
gidn nhdt d€ boi tron Sng dén

hudng xupap. Trong trudng hop an
toan nhi(, dng dan hudng dudc boi

tran cudng buc bing daw ¢o ap

sudit cao ti hé thdng boi tron. Tuy : E%v

nhién c¢o trvang hop, dudi xupap

¢6 mi che bing thép (hinh 4- 13a) Hinh 4-13. K6t c&u ngdn ddu o dubdi xupap
hay cao su (hinh 4-13b) d€ han
ché diu boi tron vao 6ng din hudng, nham tranh hi¢n tuong diu bi chdy va kél

muodi gay ket xupap va tiéu hao nhi¢u diu boi tron.

4.3.4. Lb xo xupup

!

a. Diéu kién lam viée

Lo xo0 xupap ngoai siic cang ban dau con

chiu tai trong thay d6i ddt ngdt va tudn hoan

trong qud irinh xupap dong mo.

b. Vit li¢u

Ld xo xupap thuong duoc ché tao bing
thép 16 xo day o dudng kinh 3 + 5 mm.

A8 6
g0k

|

¢. Két cdu

Lo xo xupap thudng la 10 xo try, hai dau
mai phing d€ ldp rap véi dia xupap va d€ 1o
x0 (hinh 4~ 14). S§ vong cua 10 xo thudng ti 4
dén 10. '

Hlnh 4-14. K&r cdu /o xo
hinh tru

d. Van d8 tranh céng hudng trong co cdu phdi khi

Lo xo xupap c6 tinh dan hdi cao, cing vOi cic yéu t§ khic tao thanh h¢
dao dong. Khi bién dé dao ddng cia xupap qua ldn, dic biet o ché 46 cong
hudng, s& gdv ra cdc hau qua nghiem trong nhd sai léch gui luat lam vigc cia co
cdu phdi khi, va dap, gly 10 xo xupap. Vi thé, vin d® tranh cOng hudng ddgc
quan 1am khi thi€t ké 10 xo xupap néi riéng hay co ciu phdi khi ndi chung

Nhiing bi¢n phdp tde dong dén cdu triic ctia hé dao ddng tde la lam cho he
dao dong ¢4 nhidu tin s& rieng khic nhau gdm 6 :
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* Ding 10 x0 ¢ buée xodn Khic nhau (hinh 4- 15a).

* Ding 16 x0 ¢on. Ban than 10 xo con ¢d cac tan 56 riéng khdc nhauw (hinh

R —

< f__.;
-]
-‘>

AN

VVVY

IAAA
Al

a) ' b) : ¢)
Hinh 4-18. Cdc bitn phap kEr cdu IO xo xupap fdnh cing hircog
* Dang nhitu & xo ¢6 chigu xodn khac nhau lap long vao nhau (hinh
- 15¢), lo.xo | Yap long trong o xo 2. Trong thuc t€ c6 dong co dang tdi ba
6 x0 dong thoi cho mot xupap. Céc 1o xo c¢6 chiéu xodn khdc nhau nén khang
bi ket vilo mhau trong qud trinh lam viéc. Phuong phip ndy cdn cé du didm la
ung sudt trén cic 10 xo nhé. Mat khdc, khi mot 10 xo bi gy do mt Iy do pao
do. cde B0 xo con lai vn lam viéc, (ranh tinh trang xupap bi roi vao trong

xylanh (d6i vdi co civ phoi khi xupap treo) gdy ra homg hoc 1on cho dong co.

Ngoai ra ngudi ta con dap dung nhitng bicn phap gidm chdn uhu ding cdc
truot (hinh 4— 16a) vi ding vanh gidm rung (hinh 4- 16b). Ban chat cda cdc phuong
phip nay la l¢i dung ma sat gita 10 xo vdi vanh gidm rung hoac ma sat giifa
cde tragt vai 16 rdot va sitc cdn khong khi déi voi oSe d€ (i¢u hao nang higng
dao dong. Dung c6e trugt con cd du diém & trdnh cho dudi xupap chin lyc

ngang 14 lyc o xu hudng ubn thin xupap.

HInh 4-16. Cdc bidn phdp trdnh ooy hudng 10 ko xupap bing giam chén

80



4.3.5. Truc cam

a Vai tro

Truc cam mang cic cam din dong co cdu phéi khi. Trong mot sé trudng
hop. trén truc cam cdn c6 cac bo phan cha hé thng khac (hirh 4-17), vi.du
nh¢ cam cia bom chuyén nhien li¢u hay banh rang din dong bom diu, din
dong chia dién - ddnh hia ..

2 3 3 2 4{
) ; . . L/t
7oy

N N

AN

Minh 4-17.- Truc cam
I dBu tryc cam, 2 cf truc cam, 3. cam ngp vd cam thdi,
4 cam léch thm bom xéng, 5. binh rdng d&n ddng bom déu boi wron

b Diéu kidn lam viée

V& mat tai (rong, truc cam khong phai chiv digu ki¢a lam viéc nang nh@c.
Cac bt mat lam viéc cia cam ti€p xic thudng & dang lréot nén dang héng chi
v&u cla truc cam la mai mon.

o Vit lidu

Dé ché tao truc cam, ngudi ta si dung thép il cacbon nhd thép C30, thép

cachon trumg hinh nhu thép C40, C45 heac thép hop kim nhu 15Cr, 15Mn,
12CrNi. ..

Cac be mat lam viéc clia cam va c¢ac o (ruc duoc thdm than va toi clng
voi do thdm 16i khoang 0,7 + 2 mm dat HRC 52 + 65 Nhitng b2 mat cdn
lai ¢& d§ cing dat HRC 30 + 40.

d. Két cdu

Khi phén tich két cdiu tryc cam, (hinh 4-17), c6 mot s6 vin d& v& dac diém
kél cdu cin dugc lam sdng to s& duge trink bay lan luot dudi day.

~ Cant nap va cam thdi

Trong dong co ¢d nhod va trung binh, cam thudng }am lign vdi trec, hinh
4-17. Mot vai dong co ¢d 16n ¢6 cam roi duoc ldp len tryc bing then va duoc
kep chat bang dai ¢c, hinh 4- 18,
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Cic dang cam gdm ob cam 10i, cam
i€p tuyén va cam 16m. Phd bién 1a cam 10i 3
gdbm cdc cung tron nhu cam bai cung (hinh Cam roi
4-19a) va cam ba cung (hinh 4-19b), ching P]

thiong c6 dang d6i xing
Gia cong bitn dang cam dudc ti€n hanh f

trén cic mdy tién va mai chép hinh.

L]

Go6c pita hai cam cdng tén cia hai
xylanh lam vi¢c k& ti€p nhau duoc ky hicu la
gbc @, no phu thugc vao goc cong tac giila
cdc xylanh vh co thé xac dinh d€ dang theo
guan hé : :

Hinh 4-18. Cam roi [&p rén fruc

p. = 82 (dong co 4 k) va ¢, = & (dong oo 2 Ky} (4-1)
trong da g la goc cOng tdc cia dong co tinh theo goc quay (ryc khuyu.

g ry

P ) S -9
Hinh &-18. (ac dpng cam thudng gdp
a) va h}) cam Idi, ¢) cam 1€p tuyfn, dy cam 1om

Goc gilra cic dinh cam nap va cam thai trong cling mot xylanh, ky hiéu 14 ¢, vi du,
déi voi dong co 4 ky ¢6 thé xdc dinh dé dang qua d6 thi hinh 4-20, a biéu dién hanh
trinh xupap theo gde quay truc khuyu ¢:

Ll 2ens
=507 (360° 0,49, +0:~0,) (4-2)

Mot s6 6t6 dong co hién dai clia cdc hing TOYOTA, BMW. . trang bi co
cau phéi khi thay d6i duge pha phdi khi sao cho dat 16i vu & cdc ché do lam vigc
khidc nhau cia dong co VVTI {Variable Valve Timing intelligent). Théng qua mot
hé thang co dién tr bao gém bd diéu khién ECU, cdc cadm bi€n va bo phan chap
hanh 1am cho cam nap va cam thai xoay tuong ddi véi nhau. Khi dé 6 (hinh 4-20, a)
va ¢, thay ddi.
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Tir ddu nhimg nam 2000, mét s6 dong cd 616 cla hing BMW ding cong
nghé co dién tlr Valvetronic thay déi hanh trinh xupap nap (hinh 4-20, b) dé d¥éu
khién lugng khi nap vao xy lanh thay cho buém ga. Do t8n that giam nén nap dugc

nhiéu hon lam tang cong sudt dong co.

EN

Nap

h)

BT

Hinh 4-20. Hanh lrinh xupap nap va théi ciia mot xylanh

-6 truc cam

56 ¢6 truc cam z thong thudng phu thude vao s6 xylanh z theo quan hé:

2c=2f2 + 1

Céc ¢ thudng c6 dudimg kinh bing nhau. Do dé khi ldp phai ldp fuén cé cubi
cling qua 14n luot cdc & nén twrong ddi khé khan. Vi vay & mot sd dong co, cde cd
cam ¢6 dudng kinh nhé dén vé phia duoi truc dé tap rap dé dang hon. Tuy nhien sé

phifc tap cho viéc ché tao va thay th€ phu
tiing khi sira chifa. :
- Chan doc truc

Khi banh rang truc cam 1a bdnh ring
thang, chin doc truc cd thé dar bat cif vi tri
nao trén truc cam. Thong thudng banh rang
truc cam la banh rang nghiéng dé an khdp
duge ém. Khi dé, chan doc truc thudmg bé tri
ngay sau banh rang cam d¢é tranh hién tuong
truc bi cong vénh do udn doc (hinh 4-21)-.‘

Khe hd doc true ¢6 thé diéu chinh dugce bing - '
cach thay d6i chiéu day bac chan giira binh . .

rang va c6 truc. N6i chung, do diing bénh -

%

J\\

T
I

Hirth 4-21. Chén doc truc cam
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rang nghiéng nén ludn ¢6 lyc chiéu truc vé mot phia. Pé giam ma sdt do luc chiéu
truc sinh ra, bé mat ty duoce boi tron bang dau dan tir I5i truc cam. Bich chan dugc lap
v4i than may bing céc buldng. D& lip hodc théo cdc buldong nay phai ludn dung cu
qua céc 16 da dugc tinh todn va bd i rén banh rang cho phid hop voi muc dich nay.

4.3.6. Con doi

a Vaitrd

Con d6i 13 chi tiét trung gian truyén chuyén dong tir cam dén xupap.

b. Dicu kién lam viée

Cing nhu trye cam, con d6i lam viéc trong didu kién tai trong co hoc khong
khac nghiét. Dang hong chi yéu 1A mon cdc bé mat lam viéc.

o Vdr fidu

Con doi thddng duoc 1am bling thép it cachon nhu thép Clh CX0 hodc thép
hop kim nhd 15Cr, 20Cr, 12CrNi ...

B¢ mat fam viéc cha con d40i duoc thidm than va t6i cdng dat HRC
52 + 65 Mot 6 dong co co6 con doi bang gang tring hoic bt mit lam vige cha
con doi bang gang 1ring han véi than con doi bang thép.

Con lan cia con ddi ch€ tao bing thép vong bi duge 16i cing dat
HRC 58 + 62,

Theo két «du, con doi dong (rong o cdu phdi khi cia dong co d6t trong c6
mot 6 loai duoc trinh bay Ian lugt sau day.

- Con doi hirh ndin v con doi hindt tru

Trong ca ciu ph6i khi xupap dat,

D
con doi dan dong xupap, do 46 con doi
phai ¢6 vit d€ digu chinh khe hd nhigt & 1
tam con d¢i (hinh 4-22a). B& mit. ndm R
€p xuc vdi cam thudng ¢6 dudng kinh

Idn phu thudc vao kich thude cia cam.

SRR,

TN
\\1

D¢ con di <6 trong lugng nho, than con
301 duoc ché€ tao vaoi fluﬂng kinh nhd ]

hon dudng kinh beé mat tiép xic vdi cam. ¢

Do dé con d6i ¢6 hinh ndm. Nhung do a) b)

T R

.

than con ddt ¢ dudng kinh nhd nén dp .
. . . . HWinh 4.22. Con d& hinh nm a) va
sudt 1€p xic 16n lam (ang khd ndng mai con d& hinh tru b)

mon. Chinh vi k& v hinh nam nén khi
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lap rap vao 1§ con doi trén thdn may phdi lap (¥ dudi lén trudc khi lEp truc
cam. Khi thao thay thé hodc sifa chita con doi phai thiao truc cam.

Trang « cdu phdi khi xupap (reo, con ddi t§ lén dia ddy nén o6 thé lam
réng con d0i d¢ piam (rong luong ma vin gilt dudng kinh than con doi bang
duong kinh bé mit ti€p xiuc véi cam. Do d6 con doi c6 dang hinh tru (hinh
4-22b) vOi duing kinh phin than 1én nén it mon hon va ché tao cing nhu thio
lap d¢ dang.

Ca hai loai con doi trinh bay & wrén déu cé nhing diac diém két cdu sau,
Be¢ mat 6iép xic véi cam thudng khong phing ma c6 dang chém ciu dé tranh
hién tuong cho xudc miat cam khi tam con d6i khong hoan todn vudng goc
vdi tam truc cam (hinh 4-23a). Bdn kinh ciuv thudng ndm trong khodng
500 = 1D mm.

a) | b) |
[ . ] Il -. o

Hinh 4-23. M6I s dac dism két cdu cta con dbi hinh nam v con dgi hinh try

D€ con d6i tu xoay khi lam viéc nhd d6 than con doi mon déu, tam cia
cam léch v6i tam con d0i khodng ¢ = 1 + 3 mm va cam hinh cén, hinh 4-23b.
Con ddi hinh n&m va con déi hinh tru chi diing véi cam 16i ma théi.

—Con ddi con lin

Dé giﬁm ma st gita cam va con doi, nguoi ta dung con doi con lan (hinh
4-24). Khac vbi con doi hinh tru vd com d¢i hinh ndm, con doi con lan vé
nguyén tac ¢6 thé ding cho moi dang cam : cam Idi, cam 18m va cam ti€p
tuyén. Tuy nhién, than con d0i con lan khong duge phép xoay nén phai co6 kel
cAu chéng xoay cho con do6i. D€ nhim muc dich nay, trén than con doi. phay
mdt rinh ham nho. Trén than mdy lap mot vit ham. Dau vit c6 chdt 1&p khit
trong tanh hdm (rén thian con doi,
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Hinh 4-24. (on ddi con ldn

—Cen dgi thuy hie

Cic loai con doi nhu con doi hinh ndm, hinh tru va con do0i con lan trinh
bay O trén déu phai ¢6 khe hd cho gian nd nhi¢t nén khi dong co lam vi¢c gay
ra va dap va On. Con d0i thuy ldc khic phuc duoc nhugce diém nay.

Con doi thiy lude (hinh 4~ 25)
¢6 piston 3 ludn 1y vao dudi
xupap 4 dudi tic dung cua 10 xo0
S. Khi cam ddy than con d¢i di
Ién, dau bén dudi piston bi nén,

(%]

van hi 6 déng lai, piston va
than con dgi nhy mot khéi cing

=9

di lén dé md xupap. Tuy nhién,

e X

=

N

dich Chuyén dong d6i so voi than Hinh 4-25. Nguyén Iy lam viéc con dpi

xuOng dudi mot chat. DEn hanh thily luc
1. thén con doi, 2. dutmg dén déu trén thén méy,
3. piston con ddi, 4. dudi xupap, S. 16 xe, 6 van bi

N

gitda piston va than cing nhy van \
6 ¢6 khe hd nén dau bén dudi
piston bi ro ri, do d6 thue 1€ piston

"

irinh dong xupap, dudi tac dung
cia lo xo 5, thin con doi va
piston bi diy v& hai phia, 4p sudt dudi piston gidm, van bi 6 mod. do d6é diu
duoc bé sung i duong dau 2 rén thdn mdy vao khoang dau bén dudi piston.

Con doi thuy Idc theo nguyén tdc trén sé khong ¢6 khe ho nhiét nén lam
viée rat.ém diu. do d6 thuodng duoc sit dung & dong co 6 16 du lich.
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Chuong V

HE THONG NHIEN LIRU

He théng nhién liéu no6i chung cé nhiém vu cung cip nhign litu tao thanh
hédn hop cho dong co phi hop vHi céc ché dd Tam viee,

Nhu da trinh bay & 1.3, hé s6 du luong khong khi A 1a mot thong s8 quan
trong cha dong co. Méi loai hdn hop chi ¢é thé chay trong mot ving ¢6 heé s6 du
lrgng khong khi A thich hop goi 1a giéi han chdy tuy theo tinh chat cla nhién liéu
va phuong phép hinh thanh khi hén hop.

Da 56 cdc dong co xang hinh thanh hén hop bén ngoai xyla;'kh (trir dong co
phun xang tryc ti€p vao xylanh) va xang rit dé bay hoi nén khi bugi bat tia lira dién
¢6 thé coi Adn hop Ia dong nhdt. Day 1a 1y do chil y€u quyét dinh gi6i han chdy rat
hep cha hén hgp, A chi nidm trong khoang tir 0,6 dén 1,2, Vi vay, dé diéu chinh 1ai
trong phai dung phuong phip diéu chinh fuwong hén hop nap vao xylanh bang budm
1i€1 luu hay con goi 13 budm ga wén dudng nap. Thue chat cha phuong phap nay la
dién chinh déng thii cd nhién liéu va khong khi.

Trai lai, dong co diesel phun nhién liéu vio cudi ky nén tao thanh hén hgp
bén trong xylanh nén hén hop néi chung khdng dong nhdt, do d6 luon tén tai nhimg
viing ©6 A thich hgp (dé chay) lam ngutn d€ dét nhimg ving khic (khé chdy).
Chinh vi vy gigi han chay cGa hdn hop rit rong, A thay ddi tir 1,2 (khong tai) dén
10 (10an tai). D€ diéu chinh tai trong, ngudi ta dung phuong phap diéu chinh chdt,
thuc chat )& thay déi thanh phén khi hén hop bing cédch chi didu chinh lugng nhién
“fiérn cung cap cho méi chu trinh.

, Do nhitng dac diém cé tinh chat dac thi néu (rén nén he thdng nhién Lew
cua dong co xang vi dicsel c6 nhidu di€m khdc nhau,

5.1. HE THONG NHIEN LIEU CUA DONG CO XANG
5.1.1 Yéu ciu va phan logi
Hé th6ng nhién litu cha dong co xang phai théa man cac yéu ciu sau :

= Cung cap hdn hop véi thanh phan 1 thich hop véi timg ché do Iam viec
cia ddng co. .
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- Phin Ién nhién liéu trong hdn hop O dang hoi xang, phan con lai dugce x¢
16i © dang hat ¢O kich thudc rdt nho.

- Heé s6 du luong khong khi A phai ddng dtu gita cac xylanh.

Hién nay hé théng nhien liéu dong oo xang c6 hai loai chinh la h¢ thong

nhién ligu ding bo ch€é hoa khi hay thudng goi la cacbuaratd va h¢ théng nhién
liéu phun xang.

5.1.2. H¢ théng nhién licu dang b9 ché hda khi
5.1.2.1. So dé va nguyén 1y tam viéc

Trén hinh 5-1 1a so dd hé théng nhi¢n licu ding b ché hoa khi. Xang tir
thing chia 1 duoc bofn 3 hit qua loc 2 dén budng nhién liéu hay cdn goi la
buong phao 4 cia bo ché hoa khi. Co cdu van kim - phao gir cho mdc xing
trong budng nhién li¢u On dinh trong qua trinh lam viéc. Trong qua trinh nap,
khong khi dugc hit vao dgng co phai htu ddng qua hong khuéch tin 6 c6 tiél
dién bi thu hep. Tai day, do tdc dung cia d¢ chan khong, goi la Ap,, xang dugc
hit ra tif buong phao qua giclo 5. Thuc chdt, giclo 1A mét chi tiét duoc ché tao
chinh xdc dé ¢ thé &l lvu dinh Wigng lvu fugng xing hat ra ding nhy thiét ké.
Sau khi ra hong khuéch tdn, nhién li¢u duoc dong khong khi xé 16i dong thdi bay
hoi va hoa tron tao thanh hén hop nap vao ddng co. Lugng hén hop di vao dong
0 dugc digu chinh nhd budm ga 7.

Hinh B-1. So dB A¢ thing nhitn figu ding bo ché hoa kit
1 thang xdng. 2l 3 bom, 4 budng pheo, 5. gicla, 6. hong khutch 1én, 7. budm ga

5122 Ddc tinh 1y tudng cita bé ché hoa khi

Ly thuy¢t va thyc nghiém deéu ching 6 ring, phai cung cdp hén hop sao
cho phi hop vdi cic ch€ do lam viéc cia dong co nhu trén hinh 5-2. Céc ché
do nay goi la dic tinh Iy widng cia bd ché€ hoa khi. Dic tinh nay dugc xay
déng vdi s6 vong quay khong d6i, do d6 do chan khong & hong Aph chi phu
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thuoc vao d0 md buém ga hay tai
trong cua dong co.

Trén dic tinh ly udng chi rd, o
ch€ do tit khong tai d€n tai nhd, giai
doan a—b, hin hop'phai rit dam (A =
04 + 08) do ty 1¢ khi s6t trong hén
hop 16n va nhi¢t d6 déng co thdp ...
nén digu kién bay hoi, hoa tron hinh

thanh hdn hop vi chdy kém. Tit ché do

tii nhd d€n ché do tai 1dn, giai doan
b=, bddm ga md to din, tai trong
tang, nhitng ditu kién néu trén duoc cai
thi¢n nén bo ché hou khi phai cung cdp

A C

| /‘——'\
S
Ne
b 32
1 2
(Q.
alz0 - 800 1043

Hinh B-2. D#c tinh Iy nedng cia bd ché
hoa khi

hén hop nhat dan (¢én A = 1,07 + 1,15) ¢€ dong co lam viéc i€t kiém nhd,

<AC la ¢6 sudt tiéu thu nhién lieu ge nhd nhdt. Ti ch€ do tai 16n dén ché @6
toan (i, giai doan ¢—d, hdén hop phdi duge lam dam dé€ dohg co phdt ra cong
sual cao tdc la co tinh hiéw qud cao hay n6i cdch khic 4p sudt c6 ich trung
binh pe I16n. Khi budm ga md hoan toadn (diém d), hén hop dugc lam dam nhdt
(4 khoang 0,75 + 09), dong co khi d6 phat ra cong sudt cyc dai.

Bo ch€ hoa khi gdom cum budng phao 4, giclo nhién liéu 5, hong khuéch
tdn 6, budm ga 7 nhu wrén hinh 53 goi 12 b ch€ hda khi don gian. Dac tinh
cda bo ché hoa khi nay cd thé xdy dyng mét cich don gidn nhy sau :

Goi ltu lwdng khong khi va luu luong nhién lidu [an luot 1a Gk va Gni

(HIE I ,
Gk = #nfn Y2ApyPi (5-1)
= ¥ - -
Gni = #g - Lo ¥ 28y — yuhh)2y, ¢-2)
trong do

f, va £

la €t dién thong qua hinh hoc

Hp v g 13 h¢ s6 luu lugng cia hong khuéch tdn va cha giclo nhicn

ligu

4h 14 khodang cach tit mat thoang budng phao dén mi¢ag voi phun.
V& mat ban chd, A 1a thong s¢ dic trung cho mic d6 dam gphat cha hén
hop nén ngodi cach xdc dinh theo (1-12) ta ¢o thé viét :

vdi A la hing sG,Azi
xem cong thiace (1-11) °
Thay (5-1) va (52) vao (5-3) la c6 :

(5-3)
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Ynldh APh

Hinh B-3. Odc tinh bo ché hoa kil don gidn

A=K \‘ﬂ— ' (5- 4)

voi k la mot hing s6 ty le

Tu (5-4) d¢ dang 1hdy rang, bo ché hdoa khi don gian cho hdn hop dam
dan (hinh 5-3).

Dac iinh ndy khong thoa min dic tinh Iy wwong. Do d6, trong thyc t€ bd
ché hoa khi phii co cac hé théng véi cic chitc nang khic nhau d€ bao dam
cung cdp h8n hop vdi A phu hop véi cdc ché d¢ lam viéc khac nhau cta dong
co. .

5.1.2.3. Cdc hé théng ctia b6 ché hoa khi

a. H¢ théng chinh

Vé co ban, he thng chinh nhdm cung cdp hén hop cho dédng co lam viéc
kinh (& nhdt trong viing lam viéc phé bién cda déng co. Tren dudng dic tinh Iy
tudng cia bo ch€é hou khi, hé théng chinh phai cung cip hdn hop nhat din khi
tai trong tang dan. Trong thduc t&€ c6 nhidu loai hé¢ thdng chinh, phd bién 12 mo1
&6 loai duge trinh bay dudéi day. _

- Hé thong chinh gidgm d§ chdn khong sau giclo chinh (hinh 5- 4)

H¢ théng chinh gidm do chan khong sau giclo chinh ngoai giclo nhién licu 1
con ¢6 giclo khong khi 2 (hinh 3-4).

Dac tinh ¢ha bo ché hoa khi thco Apy, dudc xiy dung nhu sau :

Khi Apy, cdn nhod, xdng chia duoc hit ra nhung mic xang & vdi phun dugc
lang dan leén. Tu khi Ap, = y Ah tro di, xing dugc phun ra v h¢ théng lam
vitc nhy bd ch¢ hdu khi don gian, tic A giam dan (hay hén hop dam dan), dong
thdi mat thoang y trong 6ng 3 i tit ha xuéng cho dén khi y = H. Tai thoi diém
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Hinh S-4. H¢ thOng chinh gigm dO chén khong sau gicle chinh

nay c6 mot dong khong khi dot ngot qua giclo khong khi 2 vho Ong khong khi 3
ra voi phun. Do do6, trong 6ng khong khi dp sudt 1y 4p sudt khi trdi p, giam dot
ngdt mot Iong nhdt dinh. Vi vay, Iuu luong nhién liéu qua giclo 1 s€ tang lén
dot ngot. Ditu d6 din t6i tai thoi diém y = H hén hop dam lén dot ngot,
(A gidm dot ngdt nhy thé hi¢n wrén hinh 5-4). Ti do ro di, Apy, ti€p tuc tang
nhung dnh hudng dén viéc hat xang qua giclo 1 giam di din 16i t6¢ d0 tang luu
lwong nhién li¢u giam so voi giai doan trudc nén hén hop nhat dan.
- H¢é thdng chinh cé gicla b6 sung

Hinh 5-5 trinh bay mot ki€u h¢ théng chinh c6 giclo b6 sung. Thyc chat
cha loai h¢ thong chinh nay gdbm hai giclo nhién 1li¢u tao thanh hai hé thong
cung ¢ap nhién licu doc lap vao hong khuéch tin. He¢ thdng thi nhdt c6 thé
coi nht la h¢ thong chinh ki€u giam d0 chan khong sau giclo chinh xét & trén
bao gom gicld 1 va giclo khong khi ¢6 ti€l dién thong qua bing <. Hé théng
thit hai voi giclo 2 thue chit la mot bo ch€ hoa khi don gidn.

iy

£y

Apy,

Hinh §-5. H¢ thdng chinh 13 gicle b8 sung
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Dgc tinh cia b ché hoa khi theo Apn dugc xdy dUng nhuy sau :

Khi Aph con nho, cing giéng nhu he théng chinh giam d¢ chan khong sau
giclo chinh, xang chua dugc hot ra nhung mic xdng & vdi phun duoc nang dan
len. Ti khi Aph = ynidh rd di, xang duoc phun ra, khi d6 hai h¢ théng lam
viéc nhu bd ché hda khi don giam tidc (h8n hop dam din), ddng thoi mat thoang
y trong Ong 3 tif it ha xulng cho 46n khi y = H. Tit 46 tro di, Aph 1iép tyc
tang nhung lve luong nhién lidu qua giclo 1 khong ddi (vi chi phy thudc cao
46 H), do do cho hén hop nhat din. Téng hop lai, trén co s6 Ida chon tuong
quan cdc thong s6 cda hai gicld, hén hop cung cip cho dong o ti khiy = H
s& nhat din dip Ung dic tinh Iy tudng cia bd ch€é hoa khi

— H¢ thdng chinh didu chinh d¢ chdn khéng ¢ hong

Hinh 5-6 trinh bay nguyén tic cia mot s hé¢ thdng chinh thay déi do chan
khong & hong. Khi budm ga md dén moOt mic d0 nao d6 nhdm tang 1ai, do
chan khong O hong khudch tan dd I0n s&¢ md cdc li 10 xo (hinh S-64 va c) hay
van (hinh 5-6b) d¢ b6 sung khong khi lam cho hdn hop nhat dan nhﬁm dap
Ung dac tinh ly tudng clia bo ché hoa khi.

]

Minh S-8. HE¢ thing chinh ditu chinh 46 chdn khdng & hong

— _

- H¢ théng chinh thay déi tiéi dign giclo két hep véi hé thong khéng tdi

Theo nguyén tic nay, h¢ théng khong tai luon lam viec ké ca & ving tai
trong Ion. Khi budm ga 5 (hinh 5-7) mé& ddn, qua hé théng ddn dan dong, kim 6 di
lén lam tang i€l di¢n giclo nhién lieu [, hén hop s& dam Ién. Tuy nhién khi d6 do
chan khong sau budm ga giam dan nén hé thdng khong tai s& cho hén hop nhat dan
{xem myc 2. H¢ théng khong tai). Khi thiét ké ngudi ta lya chon tuong quan cic
thong s6 ciia cac giclo sao cho ket qua téng hop v6i hén hop nhat dan. Nguyen téic
nay dugc ap dung cho xe may.

b. H¢ thing khéng tdi (hink 5-8)

Khi dong co chay khong tdi, budm ga dong gan kin, lvu luong khong khi
qua hong khuéch dn nhod khién cho d¢ chan khong tai day nhd nén kha nang
hit xang cing nhuy xé toi va hoa won xang véi khong khi kém. Do d6 he théng
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chinh khong ¢é khd ning
cung cap hén hop .cho dong
cd chay khong tai. Trong khi
d6, 4o chan khong sau budm
ga l6n nén duoc tan dung
dé hat xang ra hong khuéch
1in va tao (hanh hén hop

o o

cho dong co chay khong 1ai,
Cu thé, xang duwgce hat ti
budng phao qua giclo nhién
licu 6 (hinh 5-8) con khong
khi duoc hat qua giclo 5 vio
ong hoén hop 4. Tai day xang =~ — :
hoa trén so b6 voi khong Winh B-7. H¢ rhong chink thay ddi wde dign giclo
. . ) [ k€t hgp vii hé théng khong rai :
khi tao thanh dang nhu 1. gicle chinh, 2. Gng hén hop ciia hé théng khéng 15i,
tuong tao dieu ki¢n thudn lgi 3. gicly khong 18, 4. giclo khbng khi khing 1éi,
cho qua trinh bay hoi va 5. budm ga, 6. kim diéid chinh tigt dign gic lo 1.

b - (s

hda (ron cia xing vdi khong
-khi tao thanh hdn hop. Cudi
ciing, hén hop duoc hit qua

16 | phun vao khong gian
sau bhydm ga. Qua trinh bay
hoi v hoa 1ron cha xang

voi khong khi iép tuc dién

ra trén dudng nap vao

xylanh dong co.

Khi dong co chuyén ti
¢hé do khong 1ai vt ché do
co tai, budm ga mé 1w dan.
D6 chan khonp sau budém 1
ga giam di dan (8i lvgng Winh B-8. /¢ théng khing 13i
hén hop cung cdp qua heé L 18 cung cdp hén hop, 2. 158 chuyén ticp,

(hé khone ai eia q , 3 vit diku chinh hén hgp, 4. &ng hén hop,

ong g fal glam irong 5. giclo khdng kM, 6 giclo "nhién ligu, 7. vit kénh ga
khi hé thdéng chinh chua -
hoat dong vi do chan khong
0 hong khuéch tin con nhd khién cho dong co cd thé bj chét may. D& khic
phuc hi¢n wsong nay, trong hé thong khong tai cd 16 chuyén ti€p 2. Khi buém
ga md dén vi tri niao d6 sao cho 15 2 3 vao vi tri phia sau budm ga," lac do
16 2 s€ trd thanh 16 b8 sung hén hop cho ché dd chuyén ti€p. Con & ché do
khong tai, 16 2 dong vai (rd cung cdp khong khi vao 6ng hdn hop 4.
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Ché d6 khong tai duoc di2u chinh sao cho dong co lam viéc 6n dinh 0 sd
vong quay nhd nhdt ¢o thé nhdm tidt kiém nhién ligu.

Thong thudng ché 4o khong tai duoc didu chinh theo trinh ty sau day. Dau

tién vit diZu chinh hén hop 3 duoc van chit rdi ndi ra theo qui dinh cia nha ché

1 . .

tao (vi du ddi vdi xe may Dream I} la 2 3 vong). Vit kénh ga 7 ddoc van vao

mor chit dé tang d6 mo cha budm ga. Sauv do cho dong cd khdi domg. Néw

khong tac dong 1€n co cdu didu khién budm ga, dong co sé chay khong ti ¢ e

do cao. Noi dan vit 7 - budm ga s& dong nho lai, t6c do dong co gidm di - cho
dén khi dgng o dat dude tdc 90 khong tdi dn dinh nhd nhét

c. Hé thdng lam dém

He théng lam dam cung cdp thém nhién liéu lam dam hén hop d€ dong co phit
ra ¢cong sudt cao hon, C6 hai phuong phap dan dong hé théng lam dam 1a dan dgng
co khi va dan dong chan khong.

- H¢ thdng tam dém co khi

Khi d6ng ca lam vigc 6 ch€ do tdi nhd va trung binh, buém ga 5 (hinh 5-9)
mé chua 16n nén chi ¢6 he¢ thong chinh lam viéc cung cdp hdn hop nhat dan cho
dong co tam vi¢e & ché do kinh i€ nhdt (trén hinh 5-9, d€ don gian chi thé hién
giclo 2 va voi phun dén hong khuéch tin dai di¢n cho hé théng chinh da xét
0 muyc a. H¢ thdng chinh cia 5.1.2.3).

Khi buém ga md di 16n, qua he théng don din dong 4, kim didu chinh 3
duge nang leén lam tang Ct dign (héng qua cia giclo lam dam 1, b3 sung thém
nhien lieu viao h¢ thong chinh d€ lam dam hén hgp. HOn hop duoc lam dam
nhat khi giclo 1 dugc md to nhdt dng voi vi tri md cdc dai cua budm ga. Luc
nay, dong co phat ra cong T .
sudt cyc dai. Tuy nhién nhu
di noi o phan dac tinh ly
ong cia bod ch€é hoa khi,
tinh kinh t¢ cua dong co
£iam.

He théng 1am dam din
dong co khi ¢6 uwu diém [a
don gian, nhung cd nhuge ' 5
diém la thoi diém bit dau
lam dam chi phy thuoc d6
Winh 5-8. N¢ thdng lam ddm co khi

md buom ga ma khﬁng pht_l 1 gicla m d4m, 2. giclr cie h¢ théng chinh,
thuoce tde do vong quay 3. kim di@u chinh. 4. dow d&n ding, 5. buom ga
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n nén anh hudng dén dic tinh
thi chaa dong co O ché do nay
(hinh 5- 10). Cong sudt cia d0ng
co tang do lam dam tai 80%
do md buém pa trdo i, Khi n
1dn cong suat dong ¢o 1ang
nhanh theco dd md budm ga
nén lam dam o 80% 14 hop ly
(hinh 5-10, dddng 1). Con o

I
I
I
I
|
I
i
b
I
I
|
b

1 H I

¢h¢ do nhd, cong sudt cua dong D6 md b:(jm
co tang cham (dudng 2) nén 20 40 60 - 80 100% hén hap
khi lam dam & 80%., cong sudt Hinh 5.-%0. Ddc dnh i cos déng co ki lem

dam co khi

iang rdt it. T8t nhdt nén lam
dam sédm hon, vi du, khodng
50% d6 mo budm ga.

1. déc rinh tdi & ch€ 46 16c 4o vdng quay n nho.
2 ddc tinh 1ai & n lon

- H¢ théng lam ddm chidn khéng

Hinh 5- 1t trinh bay so a9 két cdu cia h¢ théng lam dam din dong chén
khong. Khi budm ga md nhd, do chan khong sau budm ga I6m, tic dung Ién
khong gian wén piston thdng sic cang 16 xo 7 kéo piston di lén.  Ld xo phuyc
hodi cda hé kim digu chinh 4 dong
giclo lam dam 2. Khi d6 chi cé6 h¢
théng chinh cung cip hén hgp vdi
thanh phin nhat dan. Khi budm ga
md 16n, d6 chin khong sau budm [
ga giam, 10 xo 7 ddy piston 6 di
xudng (hong qua h¢ thdng don din
dong 5 nang kim 4 mo giclo 2 bd
sung thém nhién liCu vao hé (héng
chinh lam dam hdén hop.

D0 chan khong sau budm ga

khong nhitag phu thuoe vao dé mo
budm ga ma con phu thudc 8¢ 40
vong quay n cua dong co. Khi n
ting, d§ chan khong sau buém ga
cong ting. Do d6, thdi diém bil

dau fam dam khong chi phu thuéce .

vio d¢ md budm ga ma con phy
thudoc n. Tai ché do n nho, véi &6

Hinh B-11. HE thing lam dam chan khbig

L buwom ga, 2 gicle lam dém, 3. gicle hé

thiing chinh, & kim didu chinh lam dém,
5 don ddn dong, 6 piston, 7. 10 xo
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md budm ga con nhd, d chan khong sau budm ga di di nhd nén b xo0 7 diy
piston 6 di xudng ditu khién giclo 2 lam dam hdu hop. Dfly chinh 1a uvu di€m
cia kifu din dong chan khong so vdi ki€u din dong co khi néi irén. Tuy nhién
d6 dn dinh cha hé thdng nay kém. Vi vay, mot s& bo ch€ hdoa khi sit dung ddng
thoi hai hé thong lam dam co khi vad lam dam chan khong dé€ tan dung uu diém
cda hai hé thong nay.

d. H¢ thong khdi dong

Khi khoi dong, (6c 40 vong guay cha dong co rit nhd thudng chi khoang 50
dén 100 v/ph (xem chucong 1X) nén t6c d% khong khi qua hong rit nhd, nhién
licu phun vao it va chidt ldgng phun kém. Mat khic, dong co khi d6 lanh nén
xang kho bay hoi va dé tae thanh mang trén thanh dng nap, hdn hop tao thanh
thye 1 rdt loang vi dong co kho khdi dong. Vi vay, dé khdi dong dong co dé
dang phai cung cip thém nhie¢n li¢u 1am dam hén hop.

Hinh 5-12 (rinh bay két cdu mot -_— 5 4
he thdng khdi dong don gidn nhung rit ﬁ?i;L
phd bién trong thyc t€. Trong khi khoi I
dong, buém pi6 4 dong lai, do d6 do :
chan khong trong hong khuffch tan cing \N\ Y
nhd do chan khong sav budm ga 1 deu A
lén. H¢ thong chinh 3 va h¢ thdng - 5";’

khong 1ai 2 dong thoi lam viée cung cdp / 2
¢ho dong co hdn hop rdc dam dé khdi /1%:

dong.

Khi donp co dd nd, dudi tic dung Hinh 5-12. HE thing khdi dong

¢ha do chan khong 16n sau budm gio 5, 1 bwom ga, 2 dudng hbn hap khong fi,
. . . R 3. k¢ thing chinh, 4. van an wodn, 5. buom
van an foan 4 s€ md ra cung cdp thém gi6, 6. lién kEr budm gis - buom ga
khong khi tranh cho hdén hop qua dam '
din 1681 dong co cd th€ bi chét mdy ngay sauw khi nd. Sau khi khoi dong, budm
gi6 4 dugec md cye dai dé giam t5i da 18n thdt khi dong cuc bo tai day,
. H§ théng tdng toc

Khi ¢an thi¢t phdi tang nhanh t6c 40 hay tai trong dong co phai md dot
ngot buom ga. Khi dy, lugng khong khi vao dong co tang nhanh nhung Iuong
nhiér licu khong tang kip do quan (inh cta xing 16n hon nhidu so véi quan tinh
cla khong khi nén hén hop nhat di d0t ngot c6 thé 1am chét may. DE khic

phuc hién (uong nay, trén bg ché€ hda khi b6 tri hé thGng tang téc
(hinh 5-13).
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Khi bydm ga mo
dot ngot, qua hé théng
don din déng 2 va 10 xo
6 ddy piston 4 di xudng.
Ap sudt béa dudi piston
4 ting 1&n dot ngdt nén

van 3 dong lai, nhicn liéu

khong trd fai buong phao

ma ning van & icn roi

phun viao hong khuéch

tin qua voi phun 7, bd
sung culdng bic mol Mong

" Hinh B-13. Hé thiing tdng 16c
nhicn hi¢u c¢ho qua trinh 1. budm ga, 2 don dén ding 3 van bi, 4. piston,
1ing toc dong co. 5 xylanh, 6 10 xo. 7 woi phun. 8 van roi

Khi tamg tai tit t, buém ga mo chdm, nhién hi¢u lot qua khe hd piston - _
xilanh v qua van bi 3 w6 lai budng phao, qud trinh bom tang 16c khong xay
ru. Khi déng budm ga, piston 4 di lén, nhién liéu qua van bi 3 nap vao khong
gian bén dudi piston 4

Trong qud trinh md dot ngdt budm ga, 10 x0 6 bi nén lai. Khi qua trinh
nay két thue 16 xo s¢ gian ra tif (¥ & ldc dung kéo dai qud trinh phun nhién
licu mat thdi gian nia. Do 46 cé (hé tranh duoc hién tugng dong cd rd may lén
do1 ngot roi chél may do hdn hop lai nhat di dot ngdt vi hé théng chinh chua
kip cung cdp nhicn licu theo yéu ciu cla dong co.

BIH

g Co cdu hgn ché 1dc do vong quay

Khi dong ca lam vige, ¢o thé xay ra
truong hop vi mét Iy do nao d6 suc can
bén ngoai gidm hoac mat dot ngdt (vi duy,
pdy true truyCn cong sudt hoac chan vit
cia tau thay nhd lén khoi mat nude do
song to ..). Nguoi van hanh dong co
trong trudng hop nhu vay chua phan ing
kip d¢ déng bdt budm ga nén dong co
chay khong tai véi 16c do vong quay rit
I6n, lam tang mai mon va 6 thé lam hu .
hang cac chi i€t chuyén dong do luc
quan Unh qud [on. DE w dong giam 15c
d6 vong quay trong trudng hop nay, mot

1
4 P .
Hinh S-14. Co cfu han ché 16c 46
: vong guay -
P) N . . . . e o . 2 . 3 hé g
s0 bo ¢hé hoa khi duge trang bi co céu 1.6 xo budm ga. 3. hé thing chinh
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han ché téc do vong quay. Hinh 5~ 14 trinh bay mot loai co cdu han ché téc do
vong quay don gidn. Khi t6c d6 cia dong co tang vuot qua mot gid tri nao do
trong loc budm ga md to, dong khong khi vao dong cd vii 18c do cac nén co
dong nang 1én sé tdc dung lén mat vat trén budm ga 2 thing sic cang 1o xo 1,
Budm ga do do duoc dong bot nén téc do dong co giam. Trong thyc t€ con <6
cic co cdu han ché t6c do vong quay lam viéc trén co 83 _lin hicu v& do chan
khong hay dién ti ...

h Co cdu hidu chink theo chidu cao

KK dong o lam viéc o

do cao cang I0n so voi muc 6
nudc bi€n, mit d¢ khong khi
cang gidm din dén ludng
khong khi nap thuc € giam
di va hén hop cang dam lén.
Do liong khong khi wnap
giam din dé€n giam cong
suft cia dong co dong thoi
lam t(ang doc hai trong khi
thai. D& khiac phuc hién
tigng tréa, trong mot vai b
ch€ hoa khi duoc trang bj co
cdu hi¢u chinh theo do cao Hinh §-15. Co cdu higu chinh b3 ché hon khi
{hinh 5- 15). theo d¢ cao oot

1. gickr nhién liéu, 2. dudng xdng vao hé thidng chinh,

Ti€t dign thong qua €82 3 m gy chinh, 4 bard mer, S. pheo, 6. dudng xing
giclo duge diéu chinh boi vio budng phao

bardo met 4 thong qua kim 3. _
Khi len cao, dp sud( khi trdi gidm, bar6 met giin nd ddy kim3vZ beén trii dong
bét gicle 2, do d6 giam fwu ldong nhién liéu moil cich Juong dng voi dO giam
iuong khong khi nap.

5.1.2.4. BS ché hoa khi c6 trang bi dién 1t

Pé thoéa man nhilng yeu cAu ngay cang cao ddi vdi qua trinh hinh thanh khi
hén hop, nham gidm suft tieu hao nhién li¢u v doc hai trong khi thai cing nhu
cai thién chdt luong 1am viéc cia dong co & moi ché do lam viéc, ngudi ta da
trang bi cdc bO phan dién tit cho bd che hoa khi. Bd ché hoa khi khi d6 duoc
'gc_)i la bo ché hoa khi dien td. Hinh 5- 16 trinh bay mot b ch€ hoa khi digén i
¢6 (¢n la. Ecotronic ciia hang Bosch - Pierburg. V& o6 ban, b ché hoa khi di¢n
ti pdm moét ho ché hoa khi thong thudng, mot by ditu khién dién tit 20 va cic
- vo cdu ditu khién 4 d€ thay d6i 40 mod budm ga 1 va co cdu ditu khién 5 dé
thay d6i 46 md budm gio 6.
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Bo ditu khidn dién td¥ 20 gbm cO cdc bo phan chinh ahu dau nhan tin
hicu 19, bo vi xif 1y trung tam 18 va dau phat tin hiéuw ra 17. Tin hi¢u vao sé
duoc 1iép nhan va xit ly. Sau do, bd ditu khi€n s& phat tin higw ra dé ditu
khién cdéc co cdu chdp hanh 4 va 5 nhidm tao ra thanh phin khi hén hop (Gi
uu ¢ho moi ché d¢ lam vigc cia dong co.

Trong ¢o cdu dieu chinh do mo buém ga kiéu dién ¥ - chan khong 4, vi
tri cha mang dan hdi duoc xac dinh bdi sy can bang giita luc hut chan khong
sau buém ga va ldc phuc hdi cia 10 xo. D¢ chan khong trong khong gian phia
trén mang duoc didu chinh nhd hai nam cham dién digu chinh cic van thong.
Nho can ddy 3. mang dan hdi xac dinh d6 md cia budm ga 1. Vi tri ca mang
dan hdi dugc ghi nhan va truyda tin hiéu v& bd didu khién. dién ¥ 20 qua
duong 12

Khi dang ca khdi dong, bo digu khién dong budm gié va mo budm ga 4
mot géc do phi hop. H¢ théng chinh va hé thdng khong tai cang lam vige cho
hén hop dam dé khoi dong gidng nhu o bo ché héa khi thdng thudng (xem muc
dcha 5.1.2.3).

Ché do 1ang toc duoc thdc hién nhf sau

Tif tin hiéu md ddot ngdt budm ga 11, bo diku khi€n dién 1 s€ chi thi
cho ¢o cdu 5 déng md rdt nhanh buém gid 6. Do d6 hén hop dam lén dot
ngot dap ung cho déng co ang t6c.

Khi déng ¢o chay khong tai, bo diu khién dién . giit cho t6c 46 vong
quay khong (di nge = const. Khi do vi tri cia budm ga va budm khdi dong déu
do bo didu khidn dien 3 quyét dinh. Ngoai ra, cin di2u khién 7 - do co ciu
dieu khién S5 din dong - sé& (dc dong len kim hiéu chinh 8 dong bdt giclo khong
khi cia hé (héng khong tai, hén hop s& duoc lam dam. Do thanh phin hén hop
duge diéu chinh (¢ dong phit hop vdi ché do khong tdi nén nxy nho, tiét kiém

phi¢n li¢u. Cing chinh vi vdy ma dﬁng co khong bi chét may trong nhilng trudng
hop Ssaw

Khi déng co tit khong tai chuyén v& ch€ dd cd tai hoac gai mot s6 he
thdng (i¢u thy vio dong co (vi du, hé théng digu hda nhi¢t 40 trén 6 ) |

Khi dong co dang chay cé tdi chuyén v& chay khong tdi nén nhi¢t do dong
¢o gidam dan lam 1ang d0 nhdt cda diu boi tron din dén ma sit tang.

O ché ¢¢ kéo, vi du nhy khi 6 t6 xudng ddc, nguﬁi‘lzii bd chan ga nén
budm ga | chi do o cdu 4 didu khi€n. Khi d6, bydm ga s€ md & mot milc
¢ nao dé sao cho do chian khong sau buém ga nho dén muc khong di d€ hat
xing ra & h¢ théng khong tai. N6i khac di khi dong co bi kéo, dong co khong
ticu thy xang nén €l kiém nhien licu va gidm & nhiém moi (rudng.
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Hinh 5-18. B4 ché hoa khi didu khién béng dign ny

] buwam ga, 2 cam bifn 1dc do ma budm ga, 3. cdn ddy, 4. co cdu ditu chinh df md
biedm ya kidu dién tiy - chdn khdong, 5. co clu ditu khién dong mo buom khai dong,
b bueam kb dang (hudm gic). 7 can d8y, B kim difw chinh uér dign thong qua giclo
khimg khf khinyg tal, @ cém bign ohi¢r d6 dong con 100 o hidu mhiét do do cop 11 1in
fidu 1a¢ 4o ey budm ga, 12 rn hidu v i mang dan hoi cha b ditu chinh 46 md buam
ga kicu dign e — chan khdng 4 (hay goc md budm gal, 13 o hide tdc d6 vong quay
déng cor. 1 Mbu ne cam bién A (xem hinh 10-5), 15 cde rin hi¢u ra bo digu chinh
diomd budm ga, 16, tin higu ra diEu chich d6 mo budm gis, 17 ddu phat iin hige ra, 18,
b v xie v T dEu thu nhén tn higu vio, 200 b0 didu kinén dién nr

5.1.3. Hé thi'ng nhién liéu phun xing

5.1.3.1. Hé thong nhién ligu phun xdng gidn tiép va tric 1iép

Khic voi hé thong nhien liéu ding bo ché hoa khi — xang duge hat it budng
phao=0 hé¢ thong nhién liéu phun xang, xang duoc phun vao dudng nap hay vao
xylanh d¢ hoa tron von khong khi tao thanh hén hop.

Mot s6 dong co mdy bay hodc xe dua trudge day da timg si dung
hé théng phun xiang wrre riép (Gasoline Direct Injection — GDI) vao trong

xylanh & cu6i ky nén twong wr nhue & dong co diesel (xem mue 35.2).

Nhung do xang la loai nhién liéu nhe. do nhét nhd nén dé wo dp
sudt phun ldn phii gidi quyér nhién van dé ky thuit lién quan nhu ché tao

100



bom cao &p va voi phun véi khe hd cuc nho, bdi tron bom cao dp, tach khong
khi chita trong nhién licu truée khi vao bom cao ap, phéi hop diCu chinh i
nhicn licu vi khong khi dé didu chinh @i ... Vi vay, dong co rit phic tap va gia
thanh cao nén khong dugc st dung phd bién trong trén thuc t€. Tuy nhién, dong
0 phﬁn xdng trc 1€p vao xylanh ¢6 mot s6 uvu diém coa déng co diesel nhu hé
s6 du ldong khong khi 4 cia cac xylanh rdt dong d€u, h¢ sO nap 1on ... Ngoai ra,
v s6 nén c6 thé tdn hon so voi rong dong cd ding bd ché hda khi ma khong by
kich nd. Gan diy, mot s6 hiang d3 quan tam nghién cifu ché tao dong co phun
xang (rde Giép vho xylanh. Vi du, tai hoi nghi quoc té v& 6 t0 tai Ha Noi thang
12 = 1996, hang Mitsubishi di gidi thi¢u mot loai déng co 6 & 4 ky, 4 xylanh
moi ché tao ¢o ma hiéu 4G93- GDI véi §/D = R1/RIMIY 1y 6 nén € = 12 sU
dung 4 xupap cho mot xylanh, dp suat phun 350 kG/em?, d6t hén hop rdt ngheo ..
dat dudce nhithg chi tiés kinh (& k¥ thudt rdt khd quan nhu sudt ticu hao nhién
ti¢u ciing nhy cic thanh phan doc hai ché yéu frong khi thai (xemm muc 10.1) rdl
thip. Xin tham khido mdt vi du khac & muc 10.3.1 Trong téong lai, h¢ thdng
phun xang truc tip s¢ duge ding phd bién.

Hién nay h¢ thdng phun xdng gidn tiép vao dudng 6ng nap duoc sir dung rit
réng rii va sau day chiing ta chi khado sidt hé théng nay. D€ don gian, tir day wd di
chiing ta chi goi van tat 1a h¢ théng nhién liéu phun xang.
5132 Phdan logi hé théng nhién lidu phun xdng
V& nguyén Wic, hé thong nhién li¢u phun xing cé so dd nhd trén hinh 5-17.
Nhicn licu tit thing chia qua bom din dén voi phun 5 phun vao duing nap. Qud
trinh phun dugc digu khién bdi b ditu khién phun xing 7.

Trong h¢ 1hong phun da dién (Multi — Point) mdi xylanh c6 mot voi phun bd tri
ngay trdde xupap nap. Con & h¢ thdng phun dan diém (Single - Point) hay c¢on goi

Hinh 5-17. So Jd& hé thing phun xéng
Lokhimy khf nap. 2 thict bi do fuw lwgng khing. khi, 3. budm hén hop, 1, Xupap Hnop, 5 ovdi
ph.’m 0. 1 hidn ditu khicn phun, 7. bG dicu khi€n phun xéng, 8. cac e higu cém biEn vao
ho xik K, 9 xdng tir bom chuyén
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la hé théng phun trung tam, toan bd dong co chi c6 mot voi phun & duong Gng
nap chung cho (4t ca cic xylanh. H¢ th6ng phun nhi2u diém so vdi h¢ thdng
phun trung tam c6 vu di€ém la xang duoc phun vao xupap la noi c6 nhi¢t do cao
nén didu kién bay hoi t6t hon va giam dugc hién tuong dong bam xang trén
thanh 6ng nap. Tuy theo 16 chitc qud trinh phun, nguoi ta con phan bi¢t hé théng
phun xang lién ruc hay gidn dogn. Ngoai ra, theo thi€t bi ditu khién c6 thé phan
bi¢t h¢ théng phun xang didu khién ca khi, dién nt hay hén hgp co khi - dién nt.

Véi cic cich phan loai trén, trong thuc t€ ¢6 rdt nhiu loai hé théng phun
xang. Sau ddy sé (rinh bay mot s6 hé¢ théng cu thé

5.1.3.3. Mt 56 hé théng nhién lidu phun xdng thong dung

a. K - Jetronic

Day la h¢ théng phun xang nhi€u di€m, lién tuc va diéu khi€n bang co khi
(hinh 5-18).

Xang duoc bom 8 tao dp sudt chuyén d€én bo du trit ap sudt 10, sau khi
qQua loc tinh 7dén bo ditu khi€n thiy - co rdi dugc din dén voi phun 6. Bo du

o JF

Hinh 8-1B. H¢ théng phun xdng K - Jetronic
I van la bép binh, 2 profil digu chinh, 3. d6i trpng, 4. piston, 5. cia thosr, 6 vir phun, 7. b
hdng chénh dp. 8 bom, 2 by ditu chinh dp sust, 10. by du trix dp suéir, 11, van role giam ép,
12 wvan rofe bi sung khong khi (by pass), 13. giclo gidm chén, 4. budm ga, 15 wvir didu chink
khong 1di, 16 thing xéng, 17. lpc xdng, 18 xupap
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trit dp sufiti0pi cho 5p sudt clia hé th6ag coOn 10n tai mot thdi gian saw khi
ditng dong co d€ sau d6 khoi dong lai & trang thai néng ddoc d¢ dang. Bo ditu
chinh ap sudt 9 gilt cho dp sudt cia hé théng & modt gia tri nhdt dink trong
qua trink lam viéc.

Bo ditu khién lwu ldong ki€u thiy - co lam viéc theo nguyén tic sau :

Trong dudng dng nap chung cla dong co ¢6 b tri co cAu van 1ld 1 kifu
bap bénh. Vi tri cia vin 1& ndy dude xdc dinh bdi (rang thai can bing giira ap
lyc cia donmg khi nap trém b& mat van k4 va dp ldc cda nhicn liu lén be mat
bén trén piston 4. Vi tri cha piston 4 do d6 duge xdc dinh s€ quyét dinh dién
tich thong qua cia 6 thoat 5, e la quyét dinh ldu lugng xang qua voi phun 6.
Dé cho ldu fuong xang chi phu thuoc tiél dién thong qua cla cia thoat 5, 4o
chénh dp trudc va sau cia thoat duoc git khong d6i nho bo diu chinh 7 gdm
niang dan hdi vh 16 xo hdi vi. Cac van (i€l luu 13 c6 tac dung pidm chan cho hé
thdng. Voi phun ki€u van 10 xo md vdi dp suft khoang 4 bar c6 thé x¢ xang rit
toi ngay cd véi luw lugng rdt nho.

Trong quéd trinh dong co chuyn 1i€p tif trang (hai ngudi khi khoi dong dén
nhi¢t d6 dn dinh {goi 13 qua trinh ham ndéng mdy), do nhidt ¢ dau boi tron thip
nén ma sat frong dong co 16n. Van 11 khi d6 sé hoat dong b6 tac ‘dung lam
giam &p sudtl trén pisten 4, do dé van trugl md rong thém cita thodt 5 lam tang
luu luong xang dén voi phun, Ddng thoi, van 12 md thong them dudng khong khi.
Két qua 1a Idong hdn hop nap 1ang vd do do tang cOng kudt dong co d€ thing
ma sat trong qud irinh chuyén 1€p. Ca hai van 11 va 12 dBu Ja cac role nhig
kifu ludng kim (bimctal).

Trén by dicu khién thiy co oo vit 15 ¢o thé thay d6i vi tri Wong quan gita
piston 4 va van 14 | nhadm digu chinh ché do khong tai.

Hinh dang profit 2 quy€t dinh c¢h¢ do lam dam 10an tai dé dong co phat ra
cong sudt cyc dal.

Khi-khéi dong dong co tit wrang thai ngudi, thong gua cong tic dién khoi

dong, mot voi phun hé r¢ bd tri trén dudng Sng nap chung cla ddng co (xin
tham khiao hish 5 - 19) phun thém xang lam dam hén hop.

b. L-detronic (iu‘nl_t 5-19)

Hé thong phun xang L-Jetronic 12 h¢ thdng phun xang nhitu diém, phun
gidn doan va dicu khién bang dién  (hinh 5-19).

Nguytn tac cia hé thong nay la ivu lugng khong khi nap dugc do tryc 1iép.
Trén dudng ong nap chung ¢o van lat 1, van duoc giit bang 10 xo xodn. Tin hiéu
goc I¢ch cha van a1 ty 1& voi ludng khong khi nap dugc mot von k€ (trén hinh
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Tin hiéu tr bo chia dién

N s e

Hinh 5-18. L-fectronic

1. la van 14t 2. b6 difu khién dién nb 318 can gigm chén, 4. voi phun difa ti,

5 thung xdng, 6 ham. 7. loc, 8 b diéw chinh dp sudr. 9. céag tdc. 10 role nhi¢ethan gian,

L1 voi phun ke ding. 12 cdm pidn nhigt &0 ding co. 13 budm hin hep, 14 role ahict,

15, lwing b sung khong khi
5-19 thé hién & 1am quay cia van 1) ghi nhin va truyén dén bo di€u khién 2.
Li can 3 co uic dung giam dao dong c¢ho van lat. Xang wr thung chua 5 qua
bom di¢n 6, lo¢ tinh 7 din dén voi phun 4. Voi phun la mot van dién 1. Bo
di¢u chinh dp sudt & gif cho chénh ap trdde va sau voi phun khong déi. Do dé,
Itong nhién li¢u phun ra chi phu thudc vao thoi gian mo cia voi phun ma thoL

Tar ca cie voi phun cia dong co nhin tin hi¢u xung tif b diéu khién va
phun dbdng thoi. Tin hiéu nay thudng lay ¢ mOt co ciu tao xung bd tri cung
vdi bo chia di¢n (xem chuong VI, Do phun dong thoi nén giita cic xylanh c6
st khac nhau veé pha lam viée tai thdi diém phun. Di¢u d6 dnh huodng dén tinh
lam viée dOng déu gita cac xylanh. D¢ gidm bot sy khac biél ndy, qua trinh
phun duoc thue hién hai Tan trong mot chu trinh cia dong co.

Dé khoi dong dé dang, cing giong nhy h¢ théng dd irinh bay & trén, vdi
phun 11 thong qua cong tac khoi dong 9 phun thém mot lueng xang vao dudng
ong nap chung. Role nhiét - thoi gian 10 diéu khién thai gian md vai phun khoi
dong 11 theo tin hiéu nhiét do dong co, do dd diéu chinh lugng nhién liéu phun
thém hé tro khan dong.

Trong qud trinh ham nong may, cing nhy h¢ théng trinh bay & trén, thong
qua un higu nhiét d6 dong co cha cim bi€n nhict 12, bo di¢u khién 2 sé tang
thor gian mo vor phun 4 dé tang luong xang phun ra. Dong thoi, bo didu khién 2
cing chi thi cho role nhiét 14 mo thém duong khong khi 15. Ké qua la tang
lugng hdn hop trong qua trinh qua do.
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Trén budm ga 13 b6 tri mOt cong tdc. Khi dong co bi kco, vi du, trong
trudng hop O 10 xudng doc, budm ga © vi tri khong tai nhng t6¢ do vong quay
dong o lic do 16n hon 16¢ do vong quay khong tai. Tin hi¢u v& do mo budm ga
~ va tin hicu 16¢ d6 duoc din dén b ditu khién dé cit hoan toan nhién Léu. Khi
dong co lam viéc & ¢hé do tai 16n, buém ga md 1o, cing chinh nhd cong tac nay
hén hop sé duoc lam dam dé dong co phdt ra cOng sudl cao.

Do luu luong khong khi duge nap tryc tiép nén chit luong hén hop khong
phu thuoe vao (inh trang hao mon cia dong co cing nhu sy sai khic giifa cac
dong ¢o trong pham vi dung sai khi ché tao.

¢. Mona - lectronic

Day la h¢ thong phun don diém. Theo phuong an nay (hinh 520), xang
duoc phun vao 6ng nap chung d€¢ cung cdp hbén hop cho cac xylanh. Ve mat
nguyén tic co thé st dung cac phuong phiap phun lién tuc hay phun gian doan.
Voi phun duoc ba iri ngay trén budm ti€l luu, tai day van t6c dong khong khi
Ién nhdt tao diéu kién 0t cho qua trinh xé toi xang va hda tron voi khong khi.

Bo di¢u khi¢n dién 1 8 nhan tin hi¢u ti ciac cdm bi€n khdc nhau trén dong
¢o, trong d6 thong sd didu khién chinh la Iuu luong khong khi nap qli'a thi¢t bi
do 5 kidu nhiér — dién tro. Cam bi€n & day la mot s¢i day di¢n 1rd bang platin
¢o dong dién chay qua. Dong khong khi nap “bao quanh s€ lam mat soi day va do
d6 lam thay d6i dién tré cia nd. DéE gitt nhi¢t do day ddn khong thay ddi, dong
di¢n chay qua day phai tang lén m¢t gia tri nhat dinh. Tin hi¢u dong dién 1y I¢
voi Iuyu lueng khong khi nap sé phan anh dén bd digu khién, qua d6 ditu khién
luong nhién licu phun ¢ voi phun 4. Npoai ra, b dieu khi€n con nhdn cic tin

Hinh 5-20, /¢ thing phun xdng Mono — fetronic
1oham, 2l 3 b Gn dp 4 vdi phun didn i, S0 onhiér dién ed o do fueu lieong khdng khi,
fovan bA swng khing khi (by passh 7 cam hi€n goc md budm ga. 8 b6 didu khién dicn
fir Yo bwedm ga, N0 the hidu 16c dd vong quay dong co, L tin hiéu eiuét 4 dong co,
120 cam bidn thanh phén hdn hop A
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hi¢u khac nhu trinh bay trén hinkh 5-20 d€ thyc hi¢n cac chic nang nhd lam dam
khi ham nong may, khi tang tdc, khong tdi ... N6i chung, v& mat gia thanh va v¢
miic 40 hoan thién cac chdc nang, hé théng phun truag tam la trang thai trung
gian gitla h¢ thong ding bd ch€ hoa khi va h¢ théng phun nhiu diém.

d. So sanh hé thdng phun xdng va hé théng ding b ché hoa khi

H¢ théng nhién licu dung bo ch€ hoda khi (Iuéu co khi thong thudng) o
yu diém Ja don gian, gia thanh thdp va lam vi¢c chdc chan. Trai lai, hé théng
nhién liéu phun xdng co6 cac ve diém ndi balL sau :

- Hé s6 nap cao hon vi khong c6 chd that nhy hong khuyéch tan dé giam
ap suit nhy & b6 ché hoa khi va khong phai sdy néng dudng Ong map.

~ Trong he théng phun nhitu diém, hé s6 du luong khong khi A giita cdc
xylanh dong dtu hon. Dbng thoi, phan 1on lyong xang phun ra bay hoi trong xylanh
¢6 tac dung gidm nhiét d0°moi chdt do d6 khi thi€t k& ob thé tang ty s6 nén.

- Hai vu diém chi yéu trén din t6i (ang tinh hiéw qud (pc 16n) va (inh
kinh (¢ (ge nho) cia dong co. Ngoai ra tinh kinh (€ cac con do nhilng nguyen
nhdn khac nhd xang khong dong bam treén duong nap khi dong co khoi dong va
khi dong co bi kéo nhién liéu dugc cit hoan toan.

- Khong c¢dn hé¢ théng tang B¢ rieng ré do bo didu khién phan ing tic thoi
dé tang luong nhién liéu phun phi h¢p véi fudng khong khi nap.

- Dong co ¢0 tnh tich dng cao trong cdc difu kién sU deng khiac nhau du

Ja tinh ai nhy & tram phat dien hay di dong nhu trén 6 (0, xudng may, may
hay ..

. - He s6 du luong khong khi A dugc ditu chink chinh xic nén o6 thé giam dugc
~cic thanh phan doc hai trong khi thai, gidm 6 nhiém moi trudng (xem chuong X).
Vi nhilng vu di€m quan trong nay, dong co phun xang ngay cang dudc ding
phé bién. Hién nay, hiu hét xe hoi du lich cna cdc hang 6 t6 ndi tiéng trén thé
gidi dtu lap dong co phun xang.
5.2. HE THONG NHIEN LIEU VA HINH THANH KH[ HON HQP TRONG
DONG CO DIESEL
5.2.1. Yéu cdu va phin loai
Khac véi dong co xang, nhién liéu duge phun vio tfong xylanh d€ hinh thanh
khi hdn hop va diéu chinh tdi clha dong co bang cich chi diéu chinh long nhién
lieu phun do hén hgp ¢ gidi han chdy rong nhur di trinh bay & trén.
Hé théng nhién liéu dong co diesel phai thoa man cdc yéu cdu sau day:
- Phai tr dong cung cip lugng nhién ligu phit hgp véi ché do tai trong va t6c
do vong quay clua dong co.
- Cung ¢4p nhién lieu dong déu cho cdc xylanh phu hop véi thir te lam viée
cha dong co.
- Phun nhién lig¢u vo xylanh dang lic va ding quy luat.
- Nhién tiéu phai duoc xé nhé, phan b déu trong thé tich xylanh va tia nhién
liéu phaj phir hop véi hinh dang butng chéy.
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Theo cich té chic va diéu khién viéc cung cdp nhién liéu chu trinh ¢6 thé
chia h¢ thong nhién liéu diesel thanh hai loai la hé théng nhien liéu thong thudng va
hé théng nhién tiéu tich 4p (Common Rail - CR},

5.2.2. Hé thong nhién liéu théng thuong

Vé mat nguyén tac hé thong nhién liéu clia dong co thong thubng gdm 6 cdc
b6 phan chit y&u nhu trén hinh 5-21 voi cdc bo phan quan trong nhdt 1a bom cao dp

va voi phun.
I 6537

Hinh 5.21, Sor db hé thing nhién figu ddng co diesef

1. thung nhién iéu, 2- loc, 3 bom chuyén nhién lidu, 4: bom cao dp, 5 duding ng cao 4p, B voi phun, 7 dudng déu A,
8: van hi¥ diu, 9. vit x& khi khong khi

7

5221 Bomcdo dp

Dau diesel duoc nén trong bom cao ap voi ap sufit 16n hon nhidu so véi ap
sudt cudi quéa trinh nén, 6 mot s6 loai ddng co cd thé tdi 1000 kG/em?. Sau day
la mot vai loai hom cao ap thudng gap trong thuc €.

a. Bom cao dp don kiéu Bosch

Hinh 5-22 thé hi¢n k&t cdu mot loal bom cao ap don kidu Bosch. Khi cam
1 quay <€ nang con ddi 2 va piston 6 di 1&n.. Khong gian bén trén piston chia
day nhién licu do thong véi cic 16 nap 1S trén xylanh 8. Cho t8i khi dau piston
dong cac 18 nap, do nhién li¢u hdu nhu khong chiv nén nén dp sudt trén dinh
piston tang vot. Ap ldc cia nhién liéu thing suc cing 10 xo 13 nang van mot
chieu 11, qua trinh cung cdp nhi¢n ligu thyc sy bat dau. Nhién liéu theo dudng
cao 4ap dén dén voi phun va phun vao ddng ¢o. Piston ti€p luc di lén, dén khi
ranh vat trén piston gap 18 thodt 15, khong gian bén trén piston thong véi khoang
nhién {icu nén ap sudt gidam xudng dot ngdt. Van mot chidu 11 lap tic dong Iai
k€t théc qua trinh cung cdp nhi¢n liéu. Sau khi dat hanh trink cic dai, 16 xo 4
thong qua dia lo xo 18 ddy piston di xudng. Nhién liéu lai duoc nap vao
khong gian trén dinh piston thong qua cic 16 15 chudn bi cho chu trinh 1am viéc
ticp theo.

Dé thay déi lugng nhién lieu cung cdp cho mdi chu trinh tic thay d6i fai
trong cla dong co, piston duoc xoay nhd co cdu thanh rang 16 - vanh rang 17 va 6ng
truor 5. Tren hinh 5-22d va 5-22¢ th€ hién o, khi mudn tang ldong cung cip nhien
licu, thong qua ¢o cfu digu khién, thanh rang di chuyén lam xoay piston v& phia tang
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Hinh 5-22. Bom cao ap don kidu Bosh
Joocam, 2 conr dGF con T&n, S vt diéu chink, 4. 10 xo, 5. dng regr, 6 piston, 7. vit kep chéat
vanh rdng, 8 aylanh. W d& van mdr chidu, 10, thdn bom, 11, van mér chifu, 12 dar de. 13 19
xa van mor chitu, 140 dém lam kin, 15 16 nap va thoat nhién ligu, 16 thank rdng, 17 vanh
réng, 18 dia 1o xo. 19. mar lam viéc caa van, 200 vanh g ap, 21, méar ru dén huedng

hanh trinh ¢6 ich h = la hanh trinh cung cip nhién li¢u thyc sy tinh tif vi i day
piston dong I6 15 (bat dau cung cdp) cho dén khi rinh chéo trén piston mo 16 15
(k€1 thuc cung cdp). Piston thé hi¢n trén hinh 5- 22 ¢6 dau bang ncn d6i voi cac
ché do tai trong khac nhau, chi ¢6 thoi didm k€t thac cung cip thay déi con thoi
diém bat dau cung cap khong déi. Mot s6 bom con cd thém mot ranh vat trén
dau piston (hinh 522g) nén thoi diém bédt dau cung cdp cing thay dai.

Khi ldp rip va hiéu chinh bom, thoi diém bidt dau cung cip duoe didu

chinh thong qua vit diéu chinh 3 lam thay d6i vi tri tdong quan (theo chiu
tru¢) ban dau giita piston va cac 16 15, Viée diu chinh phiai thuc hién trén
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1hict bi chuyén dung goi la bang thi bom cao &p. Tréa bang thd 6 thict bl
x4c dinh chinh xdc thdi didm bit dau cung cdp mhicn li¢u.

D6i véi dong co nhitu xylanh, mdi xylanh co mot bom, thong (hudng dudc
b6 tri chung trén mot than bom nén goi ta bom day. Ngoai digu chinh thdi di€ém
phun piita cic nhanh bom sao cho giéng nhau phai digu chinh higng cung cdp
clha cdc bom saé cho ddng deu. Bom duoc ldp lén bang thit bom cao ap d€ do
lwu luong cung cdp cua ting nhanh bom. D¢ tang gidm lugng nhién licu cia mot
nhinh bom nao dé cho dbng déu voi cac nhanh con lai, vit kep chat vanh rdng 7
duoc ndi ra dé co thé xoay piston dén vi tri cAn thiét (trong khi co clu vanh
rang — thanh rang ¢6 dinh), sauw d6 vit 7 duoc xit chat lai rdi tiép tuc tién
hanh do luu luong nhién liéu ... Qua trinh diéu chinh duoc tién hanh lap di
lip lai nhu v&y cho dérn khi dat duoc do dbng déuw thce yéu ciu do nha ché
tao qui dinh. -

Trong qud trinh phun, dudi tdc dung cia dp sudt rdt 19n trong dwdng ong
cao dp, ban than duong Sng pgiin nd. Khi bom két thic qua trinh cung cip, trong
duong dng con ton tai dp swat du kha I6n nén qua trinh phun vin Gép tue dién
ra goi ld qua trinh phun rot. Tuy nhi¢n, nhién li¢u phun ra khong i ma O dang
giot kich thude 18n (do ap sudt phun thdp) nén chay khong kict va d€ bi két
mudi & voi phun. D¢ tranh hién tdong ndy, van mot chicu 11 (hinh 5- 22h) 6 két
cau wong doi dac bigt. Khi van mot chicu déng d¢ két thac qud trink cung cip,
mal trg 20 s¢ dong 10 van trdde. Van tiép 1ge di xuéng che dén khi mat con 19
tv 1en mat &€ 9. Nhd vay thé tich khong gian phia wén van (thang voi dudng din
nhicn licu cao dp) s¢ giam dt mot liong cd tdc dung tri¢ét tieu dp suilt dd trong
dudng ong cao ap d& trénh phun rét. Ngoai ra, van mot chitu cé phan try din
hudng 21 duoc x¢ ranh hoa khé d¢ nhién hi¢u di qua.

DC nhien ligu cung cap co 4p sudt 1on, hai cap lap ghép piston 6 ~ xylanh
7 v van mot chi¢u 11 ~ d¢& van 9 phdi ¢6 khe hd rdt nhd {(ta 0,002 dén 0,008
mm f0y theo dyong kinh piston) va do chinh xdc rdt cao (vi du do 6 van 0,0005
mnl) nen dige goi 1a cde bo doi si¢w tinh xdc.

h. Bom phin phot

Pac di€ém c¢da bom phin phdi la chi ¢6 mot cip piston ~ xylanh cung cép
nhi¢n licu cho 141 cad cdc xylanh cha dong co. Hinh 5-23 trinh bay mot dang
hom phin phoi cis dong vo 4 xylanh edt phd bicn trong thuc 1€) True 1 duoc
din dong tr truc khuyu dong co. Dia cam 3 14p bing khdp chit thap véi truc 1 nén
khi quay, dudi tdc dyng cda 15 xo 4, cic vAu cam luén ludn 1y xudng céc con
lan 2. Do d6, dia cam vita quay vifa chuyén dong tinh ti€n lén — xudng. Duoi
piston S [4p vdi dfa cam nén piston ciing €6 hai chuyén dong (inh ti€n va guay.
Chuyén dong tinh idn lén Xudng tao ra qua trinh hiét ~ bom, cdn chuyén dong
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quay nham phin ph6i nhién liéu dén cdc xylanh theo thd tu lam viéc cia dong
. Sau day chung ta sé xét ty my qud trinh lam vi¢c cia bom.

Khi piston S di lén, khong gian bén trén piston chita day nhién li¢u véi ép
sudl khoang vai kchmz do bom chuyén nhi¢n li€u tao ra, cho dén khi piston
dong cita nap trén thanh xylanh 14, nhi¢n li¢u s€ bi ép, dap sudt 1ang vol. Do
piston quay, c@a thoat 7 trén piston trung voi mot nhinh phan phéi 8. Khi dp
lyc cia nhién li¢u thang sic cang 16 xo cia van mot chitu 9 (xem két ciu 6
hinh 5-22), nhien li¢u s¢ thodt ra dudng cao dp 10 din dén vdi phun va phun vao
budng chay dong co. Khi qua ga 6 mo cic |6 thoat 15, khong gian bén trén
piston thong véi duong nhién li¢u ap sudt thip nén ap sudt tut xubng dot
ngdt, van mol chigu 9 déng lai, qua trinh phun két thac. Piston ti€p tuc di len,
nhién licu tf khong gian bén trén piston hoi tro lai duong dp sudt thdp cho dén
khi piston dén diém chét trén. Nhd vay, muOn di€u chinh lMong nhién li¢u cung
cip cho méi chu frinh t¥c 1ai trong cda dong co, chi cAn thong qua cAn ditu
khién 14 nang hay ha qua ga 6 tic thay d6i thoi diém két thac phun. Do tic
dung cia 16 xo 4 ddy piston di xubng, nhién li¢u lai duoc didn diy vao khong
gian beén trén piston cho dén khi piston xufng dén diém chét dudi. Tiép theo,
piston di lén, qua trinh duoc lap lai nhung cung cAp nhién liCu cho xylanh khéc
theo th¥ f lam viéc cia dong co. Nhu vly, trong mdi vong quay cia piston difn
ra bén lan bom cung cdp nhién li¢u cho bdn xylanh cia dong co.

Hinh 8-23. Bom phén phdi
I. tric dén dong bom. 2. con lan, 3. dia cam, 4. 16 so, 5 piston, 6. qua ga, 7. cita rhodl,
S nhanh phén phdi, 9. van mdt chitu, 10. duéimg cao dp dén cac voi phun, 11. duéng nhién
fidu hdi, 12, cwa nap, 13 xylanh, 14. chn didu khi€n, 15 18 thodt kér thic phun, 16. dudmg
nhicn ligw ne bom chuyén vio bom cac dp
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Cang nhy bom cao ap don, d€ cung cdp nhién ligu véi 4p suldl cao, cac chp
bo doi piston 5 - xylanh 13, van mot chitu 9 - d€ van va quda ga 6 - piston 5
déu la ciac bo doi sicu tinh xdc,

5.2.2.2.Viau phun

Voi phun duge st dung phd bi€n hién nay cho dong co diesel la voi phun
¢6 kim (hinh 5-24a,b) va voi phun c6 chdt (hinh 5- 24c).

Hai loai voi phun nay chi khdc nhau chi yéu 0 phan két cdu kim phun 2 va
dé kim phun 1.

Nhién li¢u c6 ap sudt cao (i dudng 6ng cao dp duoc din vao dau lap 13,
thco duong dau khoan trén dé kim phun 2 vao khoang nhién licu 14. Kim phun 2
¢ hai mat con. Mal con irén chiu ap ldc cia nhién liéu con mat con dudi co
tac dung nhy mot van déong mo duong nhién liéu vao 16 phun 15. Khi dp lyc caa
nhién li¢u lén mat ¢on phia trén cda kim phun thdng sdc cang 10 xo 6, kim phun
2 ndng lén do d6 nhién li¢u 1y khoang 14 qua cdc 16 phun 15 phun vao budng
chay dong co. Khi bom cao ap k& thuc qua trinh cung cdp, 4p sudt nhién li¢u
trong khoang [4 giam dot ngot, 1o xo 6 ddy kim phun di xuéng dong dddng nhién
licu 1 khoang 14 vao I6 phun 15, két thic qud trinh phun.

Ap sufit nhi¢n li¢u trong qud trinh phun cang 16n, nhién liéu phun cang toi.

15 16

b) c)

Hinh 5-24. Vi phun
I d€ kim phun, 2. kim phun, 3. dai &c, 4. thanh dby, 5. thén voi phun, 6. 10 xa, 7. fing long,
8 char da lo xa, V. vir didu chinh, 10. ndp che, 11. dém, 12 Gng hdi déu. lot, 13 déu 1dp v
fng cao dp, I4. khoang nhién ligu, 15. 6 phun, 16. ch6r kim phun
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D6i véi mbi loai dong co, nha ché tao c6 qui dinh dp suft phun cu thé ‘Dé ¢o
thé dicu chinh 4p suft phun theo qui dinh, trén Ong long 7 b6 tri vit ditu chinh
9 d¢ thay d6i sitc cang lo xo 6. Viec dicu chinh duoc tién hanh trén bang thir voi
phun ¢d 4p ké do dp sudt phun. Sau khi didu chinh xong, vit 9 duoc ham chat
bing dai dc,

Trong qua trinh lam viée, nhitn ligu cO thé tot tit khoang 14 qua khc ho
gida than kim phun vdi @€ kim phun lén khoang chifa 16 xo cla than vdi phun 3.
Tren than b6 tri duong dau hdi 12 nham din nhién licw ro tré lai dudng nhién
licu ap sudt thip 0 bom cao ap hodc thing nhién liu cla dong co. RO rang la,
voi phun mdi, khe ho nho thi ludng dau lot it va mgude lai, voi phun cii, khe ha
16n, lugng dau lot tang.

Thong thuong, voi phun c6 kim (hinh 5-24a, b) ¢6 thé cé nhicu 16 phun 15
tiy thude dang budng chdy dong co. Voi phun c6 ch6t (hinh 35— 24c) chi c6 mot 16
phun duoc chin boi chét §6. Nhién ligu s€ duoc phun ra de&u xung quanh b
phun. Chdt 16 ¢é dung c6n nguoc cd tdc dung tang kich dong lén dong nhién liu
vi khi kim cang niang ién, tiét dién thong qua cua I3 phun cang thu hep. Do d6,
nhién licu phun vio buong chdy cang toi.

Cing nhu cap xylanh — piston vi van mot chiu — dé van mot chicu o6 bonf
cao dp, cap bo doi kim phun 2 ~ d€ kim phun I cing la b6 d6i sicu tinh xdc.

5.2.2.3. Bemt cao dp — vél phun

Trong h¢ théng nhién licu thong thudng cha dong co diesel, nhicn licu i
bom cao ap d€n voi phun phai qua dudng 6ng cao ap kha dai nén co t6n that 4p
sudt. Mat khdc, d6i v6i dong co nhigu xylanh rdt kho bio dam didu kién pidng
nhau hoan toan cho cdc dudng ong cao 4p (ngoai ditu kién chitu dai nhu nhau
khi ¢h€ fao) nén s¢ dnh huéng dén sy lam vi¢e ddong deu gita cdc xylanh. Ddi
véii hom cao ap - voi phun (hinh 5-25) sC¢ khong c¢6 nhuge diém nay do bom cao
ap dong thoi dong vai trd cia vdbi phun hay ndi cdch khic khéng ¢6 dubng Ong
cao dp pilta bom cao ap va vdi phun,

Hinh 5- 25 trinh bay mét ki€u bom cae ap — vdi phun con duge goi 1a bom
P-T (pressure+ime) cda hang Cummins, didu khién luong nhicn lieu phun biang
thly ldc. Mot sd 6 to van tii mé dang hoat dong ¢ nudc ta, vi du nhy 6 16
KOMATSU si dung ki€u bom P-T nay. Kim phun 4 (ddng thdi la piston bom
cao dp) dude dan dong L cam bS tri trén ndp xylanh cia dong co hoac tif truc
cam cda déng co qua cac chi i€t trung gian nhy con doi va co md.

- Dhsdsi taip dong cia co cdu cam — 1 xo, khi kim phun 4 di )én (hinh 5-25a),
16 tict luu S md ra, nhién ligu tir bom chuyén kiu banh rang theo duding dau trong
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Hinh 5-28. Bom cao dp - v phun
Iodé kim phun, 2 Gng kep, 3. thdn vol phun (xylanh), 4. kim phun (piston), S. 15 tiEr luw,
6. khoang nhién ligu, 7. 18 phun, 8 v 9. dudng ddu fam mér kim phun, @) qué trinh nap
nhién ligu viéo khoang 6, b) qua trinh phun.

than 3 di vido khoang 6 théc hién qud trinh nap. Luong nhién liéu nap phy
thugc vio dp sudt nhién liéu sau bom chuyén va thoi gian md 16 tiét luu 5.
Thoi giam md 16 5 phu thudc trude hét vao t6c do vong quay céa dong co. Ap
suat nhi¢n li¢u sau bom chuyén duoc didu chinh theo tai trong va t6¢ do vong
quay cia dong co thong qua mot ¢ clu ditu chinh dac biél

Sau khi lén dén diém chét wrén, cam tic dong lam cho kim 4 di xufng.
Dau tién, 16 ti€t Ivu S bi déng lai, nhién li¢u tir khoang 6 duoc phdn dudi cua
kim 4 nén voi dp sudt rdt 16n qua cic 16 phun 7 vao bubng chiay dong co. Khi
kim 4 xu6ng dén vi tri thdp nhdt, lic dé nhién li¢u t¥ bom chuyén di theo
duong dau 8 va 9 d€ lam mdt kim phun.
5.2.3. Hé thong nhién liéu tich ap

5.2.3.1. Sa dd va nguyén ty lam viée

©CAm ko &p sl Birh theh ap

Thing nhdn libu

= vé bdm chuydn

1

“Van didu ~hinh ap suat

Hinh 5-26. So dd hé thdng nhién léu tich ap 113



Hinh 5.26 trinh bay moét so d6 hé thong nhién liéu tich dp dung cho xe con.
Nhién li¢u diesel duge bom chuyén tir thiing chifa qua loc dén bom cao dp. Nhién
licu sau bom cao dp dat 16i 1800 bar (trong twong lai ¢6 thé hon 2000 bar) theo
duong ong cao 4p dan tdi binh tich ap (Rail). Tir day nhién liéu dude din dén cac
vol phun diéu khién phun dién ur tir ECU phun viio xylanh. Cac bo phan chinh cua
he¢ thong ducc thé hién rén hinh 5-27.

Do phun & dp suat siéu cao, 6n dinh va 16 phun rit nho nén phun rat tai, tao
diéu kién thuan 1gi cho qua trinh tao thanh hén hop. Ngoai ra, do diéu khién phun
bang dién tir nén cé thé 18 chic phun thanh nhiéu giai doan 1a phun méi, phun
chinh va phun sau. Phun moéi trude khi phun chinh lam giam t6c d6 tang dp suét khi
chay nén dong co lam viéc ém hon (1iéng g0 dac thu ¢ dong co diesel giam). Phun
sau ¢ rac dung gia nhiét 1am tang nhiét do méi chat ¢é tic dung tang cudng phan
g 6xy hoa cac chat doc hai trong khi thai nhr CO, C_H, via mu6i than nén thutng
duge sir dung trong qua trinh tai sinh bd loc mudi than (xem chuong 10).

Ciing giong nhur trong hé théng nhién liéu thong thudng, bom cao dp va vai
phun 14 cac bo phan quan trong nhét cla hé théng nhién liéu tich 4p.

Hinh 5-27. Céc bé phén chinh cua hé thdng nhién liéu lich ap
5.2.3.2. Bom cao ap

Hinh 5-28 néu so dd két cdu ctia mdt loai bom cao dp hudng kinh c6 3 t6
bom. Truc 1éch tam | néi véi truc khuyu dong co khi quay sé lam cho vong dém 2
(chuyén dong song phing) ddy piston 3 di lén nén nhién liéu qua van xa 5 ra 6ng
tich ap. Sau khi lén dén diém chét trén, piston di xuéng dudi téc dung cua 15 xo héi
vi, nhién liéu tir bom chuyén qua van hit 4 nap vao xylanh. Loai bom ndy c6 co cau
ngal mot té6 bom bang cdch diy cho van hit clia 18 bom dé luén mé khi luwu luong
yéu cdu nho (tai nhd) dé giam cong bom.
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Hinh 5- 28. Bam cao &p huding kinh diing frong hé thing nhién igy tich 4p

5.233. Vor p}mn

| F i Ly 4
w. Vot phun dién tiy 3 Elj;g
Voi phun dién tir, hinh 5- - . §
29, duoc sif dung pho bién trong 2 e e

hé thong nhién liéu tich ap. Nhién S
licu tir 6ng tich dp duge dan dén
cira 9, theo cdc ranh khoan vao
khoang cao ap 11, tic dung lén
uet dién chiu luc cia kim phun |
theo xu hwng nang kim lén.
Ngoai ra, kim con chiu cdc luc ép 7
xudng bai 1o xo 10 va ap luc cla ==
nhi¢n liéu 1&n piston 2. Khi voi N[2E
phun khong lam viéc, tdng luc ép
I6n hon lue nang nén kim phup
dong cdc 16 phun 12. Khi ¢é dong

di¢n diéu khién tr ECU vao nam J!/__S_
cham dién 8, thanh 6 bi hit Ién | F

lam m& van 4, nhién liéu tir -

Khoang bén trén piston 2 chay qua e U

cac 16 tiet luu 3 ra clra hoi 5. Khi e o0 v onn dién 1 diing trong hé thdng nhién liu tich &p
do dp lue tac dung 1én piston 2 _ _ ) o } ‘ ‘
gldm, lue ﬂang lhéng lch' éP nén 1, kim phun, 2. piston, 3. 181 keu, 4. van diéu khign, 5. cira vé duong hii,

: 4 15 che 1812 6 thanh ddy. 7. du néi dién, 8 nam chém dign, 9. cta véo i dng cao
kim 1 ning lén mo 16 céc 1612 4p. 10. fo xo kum phun, 11, khoang cao ap, 12. 6 phun
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phun nhién li¢u vao xylanh. Tin hiéu diéu khién tir ECU ngit sé két thiic qud trinh
phun.

b Vor phun thach anh

Voi phun thach anh (Piezo Injector) [a loai phun phun tién tién ¢6 t6c ddo ma
kim phun nhanh gap 4 1an vdi phun dién tir. Nguyén tac lam viéc ciing trong tr nhu
voi phun dién tir. Thay cho bo phan diéu khién dién - thuy luc & voi phun dién tir
(hinh 5-29), trong voi phun thach anh sir dung co cdu diéu khién bang thanh thach
anh. Dién dp diéu khién tir ECU tdc dung lén thanh thach anh sé lam thay d6i chiéu
dai cua n6 ¢6 tac dung lam cho kim phun ning lén m& cic 16 phun, phun nhién liéu
vao xylanh. Hinh 5-30 trinh bay mét loai voi phun thach anh cla hang Denso
(Nhat Ban).

Hinh 5.30. Viai phun thanh anh

5.3. CAC PHUONG PHAP HINH THANH KHI HON HOP TRONG DONG CO
DIESEL

Trong dong co diesel, phuong phap hinh thanh khi hén hop c6 y nghia
quyét dinh d6i voi két cdu, b6 tri cing nhu thong s6 ky thudt cia hé théng
nhién li¢u noi chung hay cu thé la cia bom cao dp va voi phun ndi rieng. Vi
vdy, dé€ hi€u ro6 hon v& cach thitc lam viéc cia dong co diesel, ching ta phai
nghién ciu mot s6 phuong phdp hinh thianh khi hdén hop thong dung, pham vi
ung dung cing nhu uu nhuoc diém cua ching. Theo sy phan chia khong gian
budng chay, nguoi ta phan bi¢t hai loai hinh thanh khi_ hén hop trong budng
chay théng nhdt va budng chdy ngin cach.

5.3.1. Buong chdy théng nhdt
BuOng chdy théng nhdt 1a bubng chﬁy chi bao gdbm khong gian duy nhat

gi0i han boi dinh piston, xylanh va ndp xylanh. Bubng chdy thOng nhdt ¢c6 mot
s6 loai khdc nhau theo phuong phdp hinh thanh hdn hop.
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a Hén hgp thé tich

Ve mat két cdu, phan 1om trén dinh piston c& thinh mong vdi ty s6
d
= 0,75 + 090 va khong sau, hinh 5-31. Voi phun c6 16 phun dudng kinb rét
nho d = ¢,15 + 0,25 mm v6i s6 18 1t 5 dén 10, dp sudt phun 16n khoang
20 + 60 MN/m“. Tia nhién liéu phun tdi sat (hanh budng chay nhung khong cham.

Khi piston di lén trong quéa trinh nén, hién tuong khong khi bi chén vao
khong gian rén dinh piston xdy ra khong manh ligt. Néi cach khic, xody 16¢
khong manh nén it anh hudng dén qud trinh hinh thanh hén hop. Do do, bubdng
chdy thudc loai khong tdn dung xody ldc. Nhién liéu phun ra rdt 10i va tia phun
phi hop véi profil budng chiy do d6 (ia nhién liéu tham nhap phan lén thé tich
bubng chdy, tao ra qud trinh bay hoi, hda tron nhién licu vdi khong khi hinh
thanh hén hep. Vi viy, ngddi ta con goi day la phuong phdp hinh thanh hdn hop
kiu (hé tich. ' '

Sau thtn pian chay tré 7, k€ tit lic phun nhién ligu (xem chuang [}, qua
trinh chdy théc sy dién ra. Do hén hop duoc chudn bi hdu nhu trong toan bo thé
tich budng chdy nén lugng hdn hop chudn bi trong giai doan chay tré 16n va sau
d6 hung chdy manh liet vdi t6c do tang ap suit i—g rdt 16n.

Do yua trinh chiy tap trung viao gan diém chét irén nén hi¢u qua sinh cong
cao. Mat khdc, két cdu budng chdy gon nen t8n thit nhi¢t nho. Ditu d6 din tdi
sudt tiéw hao nhicn ligu thip (g, khoang 220 + 240 g/kWh) va dong co khoi
dong d¢ dang,

Tuy nhién, véi phuong phiap hén hop thé tich, khéng thé biao dim tia nhién
licu t_h:im nhap toan by thé tich budng chdy, tic la mot phan ding ké khong

Hinh §-31. Buding chdy thing nhér vior phuang phdp hin hop thé tich
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khi trong budng chiy khong dugc tham gia tao thanh hdn hop. Do do, h¢ s6
dv luong khong khi A 16n dén 1,7 + 2,0 ; tinh hidu quad cia dong co khong

. Ap _ o x
cao (pe nhd). Do Ap 14n, dong co lam viéc khong eém, cy thé 1a cd tiéng gd
va rung dong. Khi thay ddi ché do lam vi¢e, kho bdo dam sy phi hop cda tia
nhién lieu voi hinh dang budng chdy nén domg co rét nhay cam voi sy thay déi
v 1ai trong, téc d0 vong quay cang nhd loai nhi¢n li¢u. Ngoai ra, voi phun
phai c6 nhitu 16 rat nho, dp suit phun 16n nén khé ch€ tao voi phun cing nhy
bam cao ap. Khi d(f)ng' ¢6 lam viéc, cac by phan nay dé€ bi ket tic do can bdn
trong nhién ligu.

Buting chdy hdon hop th€ tich duoc diung © dong co cd trung binh va b
16n 111:1u dong ©d thu thuy va ddng co finh lai. ’

b. Hén hop thé tich - mang

V& mat két cdu, phin khong gian trén dinh piston ¢6 thanh day voi
Bb = 0,35 = ,75 va kha sau, hinh 5-32, c¢6 hinh ding da dang nhu ki€u A, w
.. {xem Chuong II, muc Két cdu dinh piston). Ty 1¢ thé tich khong gian trén
dinh piston Vi va th€ tich budng chdy V¢ 16n, ndm trong khoang 0,75 +
0,90. Voi phun ¢6 khoang 3 + 5 16 vdi dp sudt phun khong 1én 1am khoang
15 + 20 MN/m~. '

Khi piston di 1¢n trong hanh trinh nén, khéi khong khi giita ndp xylanh va
dinh piston bi chén ménh ligt vao khong gian 16m  trén dinh piston tao ra chuyén
dong xody loc hudng kinh vdi cubng do ton. Vi vay bu'bng chay duoc goi la
budng chdy tan dung xody I6c. Khi nhién liéw phun vao, mot phin nhien licue
bi xody Ioc % nho, hda trdn vdi khong khi tao thanh hén hop. Phin con lai, o6 thé dén
50%, bam lén thanh budbng chdy tso thanh mang va dugc dong khi xody cubn din tao
thanh hon hop. Phuong phap hdn hop nay duoc goi la (hé tich — hén hop ming.

5)5

|

Y,
|

|

A i
AR

. dyp ]
=~ D

Hinh 5.32 . Budng chdy wii hdn hop the tich-miang
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So vdi budng chdy hdén hop thé€ tich xét o trén, do tan dung x'nay ¢ nén
khong khi trong budng chdy dugc tan dung tri¢t dé hon, hé s6 du lugng khong
khi A do do cing nhd hon (ndm trong khodng 15 + 1,7) lam tang tinh hi¢u qud
cia dong co. Cu thé p. tang khodng 10 =+ 12%. Do Idong nhién liéu tham gia
vao qud trinh chudn bi hdn hop trong giai doan chay ¢ bi khong ché nén luong

hdn hop dugc chuin bi trong giai doan nay it hon, do dé %% nhd hon, ddng co
lam viéc ém hon. Mat khac, do xody ldc véi cudng do 16n O moi ché d0 nén
dong co it nhay c¢dm voi thay d6i ché do lam viéc cing nhu loai.nhién li¢u.
Ngoai ra, do 4p sudt phun nhd hon, s6 16 phun it hon nén ché ao bom cao ap
via vOi phun dé dang hon. Bén canh d6, budng chdy loai nay vin thila hudng duoc
nhirng wu di€m cd ban cda budng chdy théng nhdt nhu tinh kinh € cao va khoi
dong d€ dang.

Nhuoc di€ém c¢d ban cha loai budbng chiy nay la dau piston nang nén luc
qudn tinh lén. Ngoai ra, t6n thit nhiét va t6n thdt luu dong cing 16n hon mot
chit so wdi loai budng chay ki€u hdn hop thé tich da xét & wrén.

Loai buong chay nay dugc ding rong rai cho dong co o 0, may kéo.

c. Hén hop mang )

Butng chdy hén hop mang do Gido sy Meurer phat minh vad hang MAN &p
dung dau tien nén con dugc goi 12 budng chdy M (vi€t td( cia Meurer) hay
budng chdy MAN. Khéng gian trén
dinh piston c6 dang hinh ciu véi
duong d = 05 D va dioc b6 tri sau
trén dinh piston, hinh 5-33. Vi phun
co 1 + 216, ap suadl phun tudng d6i

nho chi khoang 15 + 18 MN/m?® va
tia phun pan nhy tiép tuyén voi thanh
budng chay cdu. Nhi¢t do dinh piston l

dugc duy tri 0 300 + 400°C bing
phun dau lam mdl dinh piston (xem
chuong 1), Dudng nap duoc bd tri
hudng ti€p tuyén voi xylanh nén tao
ra chuyén .dong xody tron cua khong
khi nap.

Cubi qud trinh nén, nhién licu
phun ra phin tdn i¢n thanh budng
chay (khoang Y5%), phan con lai @

Hinh B-33. Bubng chay hdn hop mbng
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' dang rd1 toi phan bé trong thé tich buong chdy. Nho L.huyén dong quay trom
cia khong khi 1 qua trinh nap cung véi xody I8¢ do khong khi bi chen vao
khong gian trén dinh piston qua hong théng khong l6n trong qua trinh nén, phin
nhién licu phun lén thanh budng chdy cang chieu vdi chitu xody s¢ duge dan
trai trén khodng 3/4 dién tich thanh bubng chdy tao thanh mang rit mong khodng
mot vai chuc phan nghin mm. Ciing chinh nho chuyén dong xoay l6ic t6ng hop
a¢u trén, phin nhicn licu phun vao thé€ tich nhanh chong dudc x¢é nho, bay hoi,
hoa tron tao thank hén hop va bdc chdy tao ditu kién cho nhi¢n li¢u trén
mang bay hoi dan va cudn vao ngon lia tham gia qud trinh chay. Do d6, phuong
phap hinh thanh khi hén hop nay ducc goi 1a hén hop mang.

Ngoai nhitng uwu di€ém chung cia budng chiy thong nhat, hén hop mang co
mot s& uu diém ricng ndi bat. Do khéng ché dudc lhigng nhién liéu chudn bi

trong thdi gian chdy r& nén 16c do tang ap sudt i—}; nhd va qud trinh chdy
mang nhién licu ti€p theo dién ra tir t¥ nén ddng co lam viéc ém. Do 16 chic
101 qui trinh chay va tan dung triét dé long khong khi nap nén suit tiéu
hao nhi¢n licu nho (th vau khoang 230 g/kWh) va (inh hiéu qua cao
{(pe = 0,65 + 0,75 MN/m? ). Ngoai ra, do xody 16c voi cudng do 16n cung
nhy do tac dyng sdy nong nhién li¢u cda thanh budng chiy nén dong co it nhay
cim vdi thay déi ché do lam vige va oo thé ding dugce nhicu loai nhién licu,

Buting chiy MAN ¢6 mot s6 nhuge di€ém nhu dau piston dai, digu ki¢n lam
viée cha xéc mang kho khan. Mat khdc, véi dong co & D > 200 mm rit kho td
chie ni(}l tuong Idn nhién liéu tao thanh mang trén thanh budng chay va hon hop
hai nhien Liéu voi mot thé tich khong khi twong déi 1dn.

Hén hop mang duge sir dung phé bién trong mét thdi gian dai vio nhimg nim
00 va 70 clia the ky XX cho dong co cé duding kinh xylank D = 100 + 150 mm. Tuy
nhién. do sinh ra nhiéu doc hai nén gan day it duge sir dung hon.

5.3.2. Bubng chdy ngin cdch

Butng chiy ngin cdch 1a bubng chdy cd hai khong gian goi 1a bubng chay
chinh va bubng chay phu ndi véi nhau bing nhiing hong thong cd ti€t di¢n nho
chi bang magt vii phin tram dién tich tiét dién ngang cia piston. Thé tich budng
chdy phu thudng chiém khodng 025 dén 0,40 (hé tich toan bo budng chay. Voi
phun thudng chi c6 mot IS véi 4p sudt phun nhéd vao khoing 8 + 15 MNm?.

Vé mat k&t ¢du ¢o nhitu dang budng chdy ngan cich véi cdc tén goi nhu

- bubng chdy xody loc, budng chdy dy bj, hinh 5~ 34, nhung nguyén tic tam viec
ca ching co thé dugc mod ta chung mdt cach khdi quat nhy sau :
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Trong hanh trinh nén, khong khi U buodng chiy chinh rén dinh piston duoc
don qua hong thong vao budng chay phu tao ra & day xody 16¢ hodc rdi voi
cudng 46 rit 16n. Nhién liéu phun viao budng chiy phy s& dddc xé nho, bay hoi
va hoa trén voi khong khi, sau thdi gian chdy tré s¢ béc chdy. Khi d6, 4p sudt
trong budng chiy phu s€ ung vot 1am cho san vat chdy, hén hop dang chay, hdn
hop va nhién licu chua chiay phun nguge trd lai qua hong thoéng vao bubng chiy
chinh. Tai day, tiép tuc dién ra cic qua trinh dan xen va ndéi Giép nhau nhu bay
hoi, tac thanh hdm hop va chdy voi-cudng d0 rdi 16n. Ban chat cia phdong phap
hinh thianh khi hén hdp trong budng chdy ngan cich ka sit duyng mot phdn cdng nén
lao ra dong ning rdt 16n cta khong khi dé tae thanh hdn hop.

Do xody Ioc va r8i r4t manh nén liong khong khi nap duoc 1an dung trict
d8 din 01 h¢ s6 du lugng khong khi A rdt nhod, chi vao khoang 1,2 + 14. Do
do, tinh hiéu qua cua dong co khd cao (p, = 0,65 + 0,73 MNKmZ). Do khing

A
ché luong khong khi tham gia hdn hop trong thdi pian chdy tré nén A_gI; nho,
dong co lam vice ém. Ngoai ra, cudng 46 xody 16¢ rat manh nén dong co it nhay
cam vdi thay dd6i ché d0 l1am viée va loai nhién li¢u. VOi phun chi ¢d mou 18, ap
sudt phun khong 16n nén ché tao, bao dudng bom cao ap va voi phun d€ dang,

Nhuge di€ém chinh cia budng chdy ngin cich la hi¢u sudt thdp, g, = 240 =
265 g/kWh, do tdn thdt luu dong qua hong thong va tdn that nhit vi budng chiy
khong gon, dién tich lam mat budng chdy qud I6n. V& mat cdu tao, két cdu cia

Hinh B-34. Bulng chay ngdn cdch
&) va b} bubng chdy xody Iic, ¢} budng chay du bi
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bubng chdy kha phuc tap. Ngoai ra, chinh vi dién tich mat mat nhiét 16n nén
dong co khd khai dong, thong thudng phdi c6 bd phan hd tr¢ khdi dong (xem
chuang TX). '

BuGing chdy ngan cich noi chung, cu thé 12 budng chiy xody 16c (hinh 5~
34ab) dusc s dung cho dong co cb duong kinh xylanh nhé hon 100 mm. Néu
ding budbng chdy théng nhdt cho nhitng dong co nay thi rdt khé tao tia phun
ngin ma vin bao dam cac yéu cau khac cla phuong phap hinh thanh hdn hop.

5.4. CO CAU DIEU TOC
5.4.1. Tinh cin thiét phdi Lip ditu 16c cho déng co diesel

Khi dong co lam viec dé kéo mdy cobng tic, ché 49 lam viéc 6n dinh cua
dong co la diém cit nhau (hinh S5-335) cia dudng hai dudng dac tinh theo t6c
do- véng quay : duong 1 14 moOmen cua déng <o & vi tri o6 dinh cda co cdu
di¢v khi€n cung cdp nhién ligu (thanh rang cia bom cao ap, budm pa cia dong
o xang ..} vid ddong 2 ]Ja momen can cia mdy cong tac. Ché do lam viéc cang
én dinh khi t6c do vong quay tang, moémen dong co gidm nhanh vi momen can
ca mdy cong tac (ang nhanh 6 nghia 1a hai dudng dac tinh cét nhau vdi do
d6c cang 16n vi ngdoc lai. Voi mbi mot may cOng lac nhat dinh (vi du nhu
dong co kéo bom aude, chian vit tau thuy hay dén dong 6 16 ...) dac tinh momen
can khong thay d6i, vi vay tinh &n dinh ché€ d9 lam vi¢c cia heé théng phu thudc
(réde hét vao do6 doe cia dac tinh dong co.

Néu ché d6 lam viéc cua

dong c¢ voi mdy cong tac -
khang 6n dinh, ddng co phai M
duoc trang bi co cdu (¢ dong ' 2

ditu chinh goi la ¢o cdu ditu
16¢ dé git cho 16c do vong
guay <ba hé thong 6n dinh.

Trong dong co xang, dé 1
dieu chinh tai trong cda dong _
co, trén dudng nap b6 tri L — 0
budm tict Ivu hay budm ga.
Khi 16c do vong Quay n cua

Hinh 5-35. Odc tinh cla dong co vad méy cong tic
dong co tang, t8n thdl khi 1 momen déng co, 2 mbdmen cdh coa mdy cong tic

. dong qua budm ti€1 lvu tang -
ridl mhanh {1y 1¢ vdi n%) mémen cua dong ¢o sau khi dat cyc dai s& giam nhanh
(hnh 5-36a) va cang gidm ahanh khi cang dong nhd budm ga (duong 2,3). Do d6



ché d6 1am viec caa dong co' véi may cong tac rdt 6n dinh nén khong phai trang
bi ¢6 cdu dicu t6c. Néu c6 chang chi ¢an co cdu han ché t6¢ do vomg quay ma
thoi (xem muc 3.1). _

Con d6i voi dong co diesel, viéc dieu chinh tai trong dwoc thue hign do thay
d3i luong nhién lieu cung cdp cho mdi chu trinh, trong khi luong - khong khi nap
kau nhu khong d6i. Do trén dudng nap khong o6 budm ti€t lvu nén khong c6 (6n
thit cuc bod nhd & dong co xang. Npoadi ra, thong thuong ludng nhién li¢u cung
cdp cho mbi chu trinh theo dac tinh bom cao 4p tang theo 16¢c do vong quay. Vi
vay, dac tinh cia dong co rit thoai (hinh 5-36b) va hinh dang céc dac tinh 0 céc
vi 1ri khdc nhau cia co cdu didu chinh cung cfp ahien liu thodi tong ty nhau
(dusng 1, 2, 3). Do d6, khi dung dong co dicsel d6i vOi hdu hét cac mdy cOng
tac déu phai lap didu 16c dé bao dam dong co lam vi¢c 8n dinh.

M M

a5 | b)

Hinh 5-36. V& iinh cén thi€r ddr ditu 60 wén ding co diesel
a) ding co xdng, b) ding co diesel 1. i lon 2 18l trung binh, 3. 14 nhd

54.2. B¢ didu tic

Trong thdc t€ cd nhicu kiéu di¢u t6c nhu didu 16c co khi, digu t6c chan
khong, digu t6c dién wr .. Sau day, ta hdy xét nguyén tic lam viéc cia mél loai
didgn t8¢ don gidn poi la ditu t6c co khi kiCw Wait, hinh 5-37.

Truce 1 cha bo dicu toc duoc din ddng ¥ truc cia bom cao ap. Trén truc 1
lip cic qua ving 2. Khi t6c d& vong quay cita ddéng co dat mét gia tri nao do,
luc ly (am cda cdc qua vang s€ thiang sdc cang 10 xo 3, ddy khép trugt v& beén
trai. Qua h¢ théng thanh ndi 5, thanh rang bom cao ap dugc kéo vE bén 1rai lam
giam luong nhién licu cung cip, do dé t6c d6 dong co giam. Nguge lai, khi tée
do dong co giam, lye cang cda 10 xo 3 thing lye ly thm cda qua vang, kéo khép
truot v& bén phai va do d6 kéo thanh rang v& vi (ri ting luong nhién liéu cung
cip din dén t6c do dong co tang. Nhd viy, dong co s€ duge ty dong didu chinh
d¢ gitt cho 16¢ d6 dong co on dinh tai ché do lam viée theo yéu ciu. Trén hinh
5-37b th¢ hicn ro dac tinh cia dong co co dieu tde. Tai di€m 1, qud vang bit



b)

a)
Hinh 5-37, Co cdu difu rdc kify War
1ot dite e, 2 qus vang, 310 xo, 4 khdp trot S othanh ndl,
6. thanh réng bom cao dp

dhu vang ra, luong nhién liéu cung cdp giam dan, dong co khong phit ra momen
theo duong dut (- = =) nita ma gidm nhanh (theo dudng lign) va cdt dac tinh
moémen can & diém 2 vor do dbe rdt 1on. Do doé, ché do lam vi¢e cia ddng co
vdi may cong tac rat dn dinh.

Ty theo hé thdng dong <o — may cOng 1ac, ngudi ta con phan loai ditu (6c
theo ving lam viée.

Diéu toc mot ché do nhim gitt cho dong co chi lam viée & mot 6c dO vong
quay nhiat dinh, vi du nhy dong co kéo may phat di¢n, hinh 5-38a.

M
1
3
L n
b)
'™
M 1
1
2
3.
n n
¢ d)

Hinh 5-38. &d¢ tinh dong co v cac loai ditu rdc :
al dicu thc mbr ché do, b) didu 16 giol han, <) ditu 16c her ché df, c) ditu t0c da ché db

124



Didu tdc gidi han chi lam vice khi 6c d0 vong guay cia dong co vuot qua
mot gid (ri gidi han nao do. Loai digu téc nay dude trang bi cho dong co diesel
tau thiy nhim gidi han téc do cha dong ca khi chan vit nhé khoi mat nude do
song, hinh 5-38b.

Piéy 1dc hai ché dé bao gdm hai chitc nang : didu 16c mdt ché dd 6 6¢ o
vong quay thap d¢ gilt cho dong co lam vige 6n dinh 6 ch€ d¢ khong i va tai
nho, va didu t6¢ gidi han O 16c d6 vong quay 16n, hinh 5-38c. Con 0 ché do (6e
do trung hinh, ché do lam viéc cia ddng co do ngudi van hanh digu khién. Loai
ditu 16¢ hai ch¢ dO thuong duge ding cho dong ca 6 16, vi du 6 10 TFA- W50,

_Diéu téc da ché dé hinh 5-38d, 1a didu ¢ hoat dong & moi ché do 16c do
trong viing lam viéc cia dong co. Ngiy nay c6 xu hudng trang bi ditu t6¢ da ché
d) trén 0 to nham tang tinh én dinh cia dong co khi vin hanh.



Chuwong VI
HE THONG BOI TRON

6.1. CONG DUNG VA CAC THONG SO SU DUNG CUA DAU BOI TRON

He thdng bdi (ron c6 nhiém vy dua dau boi tron dén cic bt mit jam viée
clia cac chi 1iét d€ bao dam didu kién lam viéc binh thudng cia dong co clng
nhi wng twéi th cac chi tict,

6.1.1. Céng dung cia diu béi tron

Diu bodi tron o nhiBu cong dung, trong d6 mot s6 codng dung quan trong
‘nhdt cha daw boi tron B

B6i tron vic bt mat co6 chuyén dong trugt gita cac chi (i€t nham gidm ma
sdt do do giam mai mon - tang tubi tho cdc chi ti€t. Chinh vi giam ma sat nén
t6n thit co gidi frong dong co Ng, gidm, hi¢e suidt co gidi

Nm
=1~ 61

s¢ tang. Higu sudr ¢6 ich cha toan dong co

e = i Hm (6— 2}
khi dé cing tang nbic 13 tang tinh kinh t€ cia ddng co.

Rrta sach b& mat ma sal cha cac chi tiél, Trén b midt ma sat, trong qui
trinh lam viée thudng b cic véy' ran troc ra khoi be& miat. Diu bdi tron sé cudn
ol cdc vay troc, sau do dugc giif lai trong cdc phin tit loc cia hé (hong boi
trom, tranh cho b& mat ma sat bi cho xide. Vi vay, khi dong c¢ chay rd san khi
lap rap hoac sta chita — khi dé rdc nhitw mat kim loai con sot lal trong qud
trinh Jap rdp vi nhi¢u vy rdn bj tréc ra khi chay rd - phai dung dau boi tran cé
do nhét nhd d€ tang kha nang rita trdi cac mat ban trén b mat

Lam mat mdt s6 chi tiét. Do ma sat, tai cdc b& mal lam viéc nhu piston -
xylanh, tryc khuyu — bac 16t .. sinh nhigt. Mat khic, mot 56 chi tiét nhu piston,
voi phun ... con nhin nhiét cia khi chdy truyen dén. Do d6 nhiét d6 mat s chi



1i¢t 14t cao co 1hé phd hong didu kién lam viéc binh thudng cia dong co nhu gay
bé ket, giam d¢ bén cac chi ti¢i, kich nf 6 dong co xang, giam he s6 nap .
Nhin gidm nhiét do cdc chi tiét nay, dau t¥ he thbng boi trom (c6 nhiét do thap
hon amhiét do chi tiét) duge dan dén cac be mit co nhiét do cao d€ tai nhiét di
(vi du diu phun lén lam mat dinh piston, xem hinh 2- 5d).

Bao kin khe hd pifla cdc chi i€t nhu c3p piston — xylanh - xe¢ mang dé

,g,|am lot khi. Vi vay, khi l4p rdp cum chi ti€t nay phdi boi dau vdo rinh xéc
mang va b& mat xylanh.

Chéng éxy héa (két giy be mat chi tié nhd nhitng chdt phu gia pha trong dau.

Rut ngdn qud trinh chay ra dong co. Nhu (rén da ndi, khi chay ra d6ng
co phai ding diu boi tron c6 dd nhdt thdp.Ngodi ra diu con duge pha mot s6
chatl-phu gia dac bi¢t ¢ tic dung lam mem 1§ chic t€ vi kim loai mét 16p rit
mong irén bé mat chi ti€t. Do dé cdc chi ti€t nhank chong ra khit voi nhau,
ril ngdn thdi gian va chi phi chay ra.

6.1.2. Mot 56 thing sé' sic dung cta diu boi tron

Thong thudng trén bao bi san phdm deu ghi r0 ky hiés thé hi¢n cac tinh
nang va pham vi st dung coa titng loai dau., Hi¢n nay, qui cich k§ thuit chi
yéu dda trén cac tiéu chudn clia cac 8 chic Hoa Ky. Khi mua nén dya vao
hai chi s6 quan irong ghi trén bao br la chi s& SAE va APL

6.1.2.1. Chi s6 SAE

Day la chi 56 phan loai dhu theo d6 nhét & 100°C va =487 cua Higp hoi ky
s¢ 0. 10 Hoa Ky (Society of Automobile Engincers) ban hanh thing 6 — 1989. Tai
mot nhi¢t 40 nhit dinh, vi du 100°C, chi s6 SAE 18n tirc 1a do¢ nhot cda diu cao
vi nguoe lat. Chi 6 do nhdt SAE cho bi€t cap do nhot chia thanh hai loai:

Logi don cdp 1a loai ¢chi c6 mot chi s6 do nhét. Vi du SAE - 40, SAE
- 50, SAE - L0OW, SAE - 20W. Cdp do nhdt co chit W (Winter : mua dong)
dua trén co s0 do nhét O nhiét do thap i da (40 nhdt ¢ nhigt do khoi dong

ti — 30 dén - 3°C) con cdp d6 nhdt khong o6 chit W chi dya trén co s& dd nhot
& 1'C.

Logi da cdp ta loai ¢6 hai chi s6 do nhét nhy SAE - 20W/50, SAE -
10W/40 ... Vi du SAE-20W/50 & nhiét d0 thip co cdp d0 nhdt gidng nhy loai
don cdp SAE - 20W con 0 nhi¢t do cao c6 cdp d¢ nhdt cing vdi loai don cip
SAE ~ 50. Dau c¢6 chi s6 do nhdt da cdp c6 pham vi nhiet d0 moi trudng su
dung rong hon so v6i loai don cdp. Vi du, ddu nhét don cip SAE - 40 diung
cho moi trudng 6 nhi¢t do tit 26 dén 42°C trong khi diu nhdt da cdp SAE ~
20W/50 ¢6 thé st dung & moi trudng cd nhi¢t do thay déi rong hon tit 0 dén
40'C. Dau thuong ding & nudc ta 1a loai SAE 20W ~ 40.



6.1.2.2. Chi s6 API

APl 12 chi s6 ddnh gia chdt luong d&u nhot cha Vién héa dau Hoa Ky
{Amcrican Petroleum Institute). Chi s6 API cho biét cdp chat lugng dau nhdét
khic nhau theo chéng loai dong co. Nguoi ta phan thanh hai loai :

Déu chuyén dung 1a loai dau chi ding cho mot trong hai loai dong co la
xang hay dicscl. VI du, hai loai dauw API — SH va AP! - CE ; chit s6 thi nhat
«au ddu —chi  loai dong co sit dung dau : S cho dong co xang cdon C cho dong
co diesel ; chil sG tmi hai chi cdp chdt lugng tdng ddn theo tmi ty chit cdi (al-
phabet).

Diu da dung 1a loai dau boi tron 6 thé dung cho ¢i doéng co xang va
dicsel. Vi de, ddu €6 ¢hi 's6 API-SG/CD cO nghia ding cho dong co xang véi cip
chat lugng G con dung cho dong co diesel voi cdp chdt ldgng D. Chi s6 cho
dong ¢o nao (S hay C) viét trude ddu / co nghia wu tien dung cho domg co do.
DGi véi vi du ndy. dau uu tién ding cho dong co xang.

Khi si dung diu, phii wan tha hudng ddn cia nhd ché o dong co ve chi
s& SAE, APl va thoi gian thay diau. Phai st dung diu c6 ding chi s6 SAE thco
yéu cau, con chi s6 APl cang cao c6 nghia chit luong diu cang t6t, thoi gian
thay dauw cang lau, sd lan thay diu it hon.

Sau mot thoi gian domg co lam viée, dau bién chdt va mit dan dac tinh,
khong bao dam cic cong dung thong thudng nén phii thay kip thoi. Vi dy, d6i
vidi xe mdy DREAM 11 lan thay dau thi nhdt sas 1000 km va tf lan thd hai trd
di chu ki thay dau la 4000 km. Néu ché do lam viéc cda dong co khic nghidt
hon so vdi binh thudbng hodc néw dong co cil thl nén rin ngan chu ky thay dau.

6.2. CAC LOAI HE THONG BOI TRON

Dong cd dot trong st dung ahicu loai heé thdng boi tron khic nhau. Tiy
thuge vao loai dong co, ditu kién lam viéc .. ma trang bi h¢ thong boi tron
cho dong co phit hop. Sau day s& xét mdt s& hé thdéng bot tron thudng gap
rong cdc dbong co thong thudng.

6.2.1. Boi tron bidng vung té

Khi dong co lam vige, cdc chi ti€t chuyén dong nhd truc khoyu, thanh
truycn, binh rang .. 8¢ vung t¢ dau lén be mat cac chi (i€t cin boi tron nhu
viach xylunh, cic cam ... Ngoai ra, mét phan dau vung t¢ & dang suong mu s
o1 vio hay dong bim O két cdu hitng diu cha cdéc chi ti€l khdc cin bdi tron,
vt du nhy dav oho thanh truyén (xem hinh 2- 18). Phuong dn boi tron nay vat
don giin, tuv nhién khong bao ddm boi wron an toan cho dong co vi khé bio
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dadm do Itu lvong diu boi trom cic & true, Vi vay phuong phdp nay chi dugc
st dung & nhing dong co ¢d nhd cong sudt vai ma lyc nhu dong co xe mdy,

xudng mdy, bom nudc ..

6.2.2. Béi tron bing diu pha irong nhién liéu

Phuong phap nay dugce dung & dong co xang hai k¥ quét vdng dung hép
cacle — truc khuyu (xem muc 1.4). Diu duoc pha vdi xang theo mot ty 1¢ nhdt
dinh 1t 1720 dn 1/25. ML s6 dong co xc mdy cd nhd nhdt Babcta (Séc), Simson
(Diéc) dung daw pha voi ty 1& it hon trong khoang 1/30 dén 1/33. Cic hat diy
trong hén hop xang - dau khi vao hop cacte — truc khuyu vd xylanh sé ngung
dong trép cdc beé mat chi ti€t d€ boi ron cdc b8 mat ma sat. Dau dugc pha theo
cic cdch san

Cdch thi nhit : xang va diauv duoc hoa tron trude gol la xang pha dau nhu
thudng ban & cae tram xang diu,

Cach thu hai : déu va xang chida 6 hai thung riéag ré irén dong co. Trong
qud trinh dong <o lam viéc, dau va xang duoc hda 1an song song, tic la dau va
xang duoc tréon theo dinh ligng khi ra khoi thing chda. Mot 56 xe mdy hai ky
nhy YAMAHA, SUZUKI ding cach hoa tién nay.

Mot cdch hoa tron khac la dung bom phun diu truc ti€p vao hong khuéch
tin hay vi tri budm ga. Bom dugc didw chinh theo t6c do vong quay dong co va
vi Ifi hudm ga nén dinh luong diu hoa tron it chinh xdc va co thé 160 du hoa o
cde ché d¢ toc d¢ v i trong khac nhau.

Cang nhd . hoi tron vung ¢, phuong phap boi tron bing dau pha trong nhicn
licy rit don gién nhung khong an toan do khé bao dim di hegng dau boi tron
can thi¢t. Mat khdc. do dau boi tron trong hén hop bi d6t chdy cung nhién licu
nén d¢ a0 muoi than bam leén dinh piston ngan cin qud trinh tan nhict khoi piston.
Dau pha vdi v I¢ cang lén, muoi than hinh thanh cang nhitu din dén piston hj
qui nomg. d& xdy ra chay sém, Kich nd, bugi bi doian mach. Nguoc lai, pha it
dau. boi tron kém dé lam cho piston bi bé ket trong xylanh. '

6.2.3. Béi tron cuéng bikc

Hau hét cic dong co dOt trong ngay nay dtu st dung phucong phip boi tron
cudng byc. Diau trong hé théng boi tron duge bom ddy dén cic be mat ma st
v dp sudl ohdl dinh, do Jd6 hoan toan <o thé da ldu luong d€ bio dam boi
tron, lam madt va tdy rida cac be mat ma sat.

Thong thuong, ty theo vi i chita dau, h¢ théng béi tron cubng bic phin
thanh hai loai [a h¢ théng boi tron cacle ydt va he thdng boi tron cacie kho.



6.2.3.1. H¢ théng béi tron cacte uot

Trong hé thdng nay, hinh 6-1, toan b$ luong dau cda hé thong boi tron
chia trong cacte cua d0ng co.

Bom dau dugc din dong tu truc khuyu hoac truc cam. Dau trong cacte 1
dude hot vao bom qua phao hit daw 2. Phao 2 c6 bl chidn d€ loc so bo nhiing
tap chdt ¢6 kich thude lon, Ngoai ra, phao co khdp tuy dong nén luon luon néi
trén mat 1ho;§ng dé hut duoc dau, k€ ca khi dong co bi nghiéng. Sau bom, diu
¢ ap sudt cao (co thé dén 10 I-:G,’cmz) chia thanh hai nhinh. MOt nhianh dén két
12, i day diau duoc lam mat rdi trd v& cacte. Nhanh kia di qua biu loc tho 3
dén duong dau chinh 8. Tu duong dau chinh, dau theo dudng nhanh 9 di boi tron
truc khuyu sau d6 lén boi tron dau to thanh truyén va chot piston va theo dudng
nhinh 10 di boi tron truc cam ... Cing tit duong diu chinh mol'dudng dau
khoang 15 - 20% Iuu ludng cia nhanh din dé€n bau loc tinh 11, Tai day, nhitng
phin td t1ap chdt rdt nhd duge git lai nén dau duoc loc rdt sach. Sau khi ra khoi
loc tinh voi ap sudit con lai nho, dadu chdy trd vé cacte 1.

Van an toan 4 la van tran ¢6 tac dung khéng ché€ 4p suit dau sau bom.

Hinh 8-1. /Hé théng bdi truan cacte udt
I cacre déu, 2 pheo hir diu, 3. bom, 4. van an roan bom ddu, 5. bdu lpc thé, 6. van an roén
loc daw, 7. dong hd béo Gp suft diu, 8. dwdng diu chink, 9. dwemg ddu bbi tron truc khugw,
0 duirmy dBu boi tron truc cam, 11 bEu loc tink, 12 két mér mét ddu, 13. van khéng ché lwew
{mmg dhu qua két fam maét, 14 ddng hd béo nhiét dp ddu, 15 ndp ror dbu, 16. thudc thém diu
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Khi bau loc bi bi tac, van an toan 6 cha bau lgc thd s& mo, phan lon dau
s¢ khong qua loc tho lén thing duong dau chinh di boi tron, tranh hi¢n wong
thi€u ddu cung cdp dén cic beé mat cin boi tron.

Khi nhi¢t d0 diau lén cao qué (khoing 80"C), do do nhdt giam, van khéng
¢hé lu luong 13 sé déng hoan toan dé dau qua két 1am mat rdi lai trd vé cacte.

Khi dong co lam viéc, dau bi hao hut do bay hoi va cdc nguyén nhan khéc
nén phai thudng xuyén kiém tra luong dau trong cacte bang thuéc tham dau 16.
Khi mic dau o vach dudi phdi b8 sung thém dau.

Do wan b diu boi tron chia trong cacte nén cacte phai sau dé cé dung
tich chua lon, do d6 lam iang chitu cao dong co. Ngoai ra, diu trong cacic ludn
luon ti€p xic voi khi chdy cd nhi¢t do cao-tir budbng chdy lot xuéng mang theo
hoi nhién liéu va cdc hoi axit lam giam wéi tho cha diu.

6.2.3.2. H¢ thong béi tron cacte khé

He théng boi tron cacte kho (hinh 6 — 2) khdc co ban véi hé théng béi tron
cacle U6t & cho né c¢é them mot dén hai bom 2 1am nhiém vu chuyén ddu tir
cacte (sau khi ddu boi tron roi xudng cacte) qua két lam mat 13 ra thiing chira 3
bén ngoai cacte dong co. Tir day, diu duge bom 1dy di boi tron giéng nhu & he
théng boi tron cacte udt dd xét & trén.

Hinh 6-2. H¢ théng boi tron cacte khi
/ cacre, 2 bam chuydn, 3 thing ddu, 4 ludi loc so bo, 5. bom ddu di boi tron, 6. bdu loc
thi, 7. dong ho hdo dp sult d&u, 8. duing dbu chinh, Y. dudng ddu boi tran truc khugu, 10
dieccrng dau b trem trwe cam, 11 bdu loc tinh, T2 ding hiv nhift dé ddu, 13 kér lam mér dbu
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Do phan lon lfdng dau ddoe chua ¢ thung 3 ngoai cacie cia dong co nén
h¢ thong boi tran cacte khd khic phuc dude nhitng nhuoc diém cia hé¢ thong boi
cacte uot. Cy thé cacte khong sau nén dong co thiap hon, tudi tho dau duvce
kéo dar nén chu ky thay dau dai hon. Ngoai ra, dong co ¢0 thé Iam vice lau dai
O dia hinh doc¢ ma khong so thi€u dau do phao khong hit duoc diau. Tuy nhién,
h¢ thang nay phuc tap hon vi €6 thém bam chuyén. H¢ thong boi tron cacte kho
thuong duoc s dung cho dong c¢o diesel Tap trén may di, xc tang, mady kéo, tau

thay ...

6.3. KET CAU MOT sO BO PHAN CHINH

HE¢ thang boi tron thong dung la he théng boi tron cudng bite hao gom rit
nhicu bo phan nhu bom, loc, két lam mat, cic ddong hO dp sudl va nhict do .
Siu day <€ x¢t mot 8O bo phan chi yéu.

6.3.1. Bam diu

6 -_\_\—\_\__-_‘—‘——_
D¢ a0 dp sudt cao - L__—~ -—5
dua dau i boi ron. phai
dung bom 1hé nuch nhu /
g b %
bom hdnh rang, bom truc 9
. : 7 7
vil, bom phién gat. bom ¥ é““ e
Piston /]
B hanly rdng  én Zr— ’
. . - 1)
kitdp ngoid (nnh bay trén 8 LY 2 ) \5;,
hinh 6=3 la mor kiéu : ' ﬁ\"?
bam tay don gian nhung hf‘/di
) i— A
rat thong dung. Banh é !
ring chi dong 4 duoce J/z;

. '_ I _I\/I_I_r o r g
din dong W true khuyu / LR
hity true cam. Khi cap /
hianh riang quay. dau boi 9

fron 1 duodnyg diu ap

1'0 i

} Hinh 6-3. Bum déu banh rdng & ki 51
. - ) . G an Mﬁp Higeat
suiat thip duode puon E 1 rhan bam, 2 banh ring by ding. 3. ranh qam ap, 4. banh
sang  dudng  day ap sudl  rAng cha dong. S duimg dau rs, 6 duinmg ddu vaa, 7. dém
fam kin, 8 ndp van ditu chinh, Y 1dm dém dicu hinh, 10,

le xen, 11 wan by

ciao theo chigu miai 1én.
D¢ trdnh hién 1gong chén
didu gitlr cac rang Khi vao khop, trén mar dau cia nap bom co phay ranh ¢l
ap 30 Van an rean gom 16 xo 10 va hi cau 1. Khi ap sudt wrén duong ra vmﬁ
guid g i cho phep. ap e dau thang sitc cang 10 xo 10 md bi 1] d€ 1a0 ra
mor dong diu chdy nguoc vé duisng ap sudt thap. Da6i voi kiéu bom na‘iy-, luu
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Hinh B.4. fBom bdnh rdng dn khdp frong
1. théu bom, 2. banh rdng bi dong, 3. duing déu vao, 4 vé 7. rénh ddn dbu,
5o ddn dong, 6 banh réng chi dong 8 duong diu ra

[tdpg va hidu sudt bom phu thudc rat nhidw vao khe hd hudng kinh giita dinh
rang v6i than bom va khe hd hddng truc gida mat ddu banh rang va ndp bom.
Thong thudng cic khe hd nay khong vdgt qud (b1 mm.

Bom banh rdng dn khdp trong, thuidng dung cho dong ¢ & (& du lich do
yéu cau két ciu gon nhe, hinh 64, Loai bom nay lam viéc tuong W nhv bom
banh rang an khdp ngoai thco nguyén 1y gudng dau, tuy nhién vdi thé Gich gudng
thay doi. .

Bom phién trieot ¢ so dbd ké cdu trinh bay trén hinh 6-5. Réto 5, lap
lech tam véi than bom 1, '
cd cic ranh lap cac phién
trigt 3. Khi rato quay, do
e Iy 1am v lde ¢p cla
o xo 7, phién trudgt 3 luon 6

5 !

——
ty sat be mit vo bom 1 i ' T4
tue thanh cdc khong gian ; * N
kin vh do do pudng dau ty i /
duong dau ap sudt thip 2 \ -
sang duong diu dp suat i —3

cao 4. Bom phién trugt ¢6 7 _
wu diém rdt don gian, nho _' T
gon, nhung dong thdi cing B
cd nhuoe diém co ban la

mii mon be mat uép xdc
gita phicn truot va than Hinh 8-5. Bum canh gat
hdm rdt nhanh. I thén bam, 2 duong diu vdo, 3 cénh gar, 4. duimg déu

ra, Sordto. 0 truc ddn dong, 7 xn
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6.3.2. Loc dau

Theo chat lugng loc, ngudi ta chia ra bdu loc thé va bdu loc tinh.

Bau lpc thé thuong 1dp trye tiép trén dudng diu di boi tron nén luu luong
dau phdi di qua loc rdt 1dn. Vzi vay t6n that dp sudt coa loc tho khong duoc
qua lon, chi khoing 0,1 MN/m®, Loc¢ thé chi loc dudc cin bdn cd kich thude
lén hon 0,03 mm.

Biéw toc tinh ¢6 1hé loc duoc cac tap ¢hdr ¢o duong kinh hat rdt nho dén
0,1 um. Do d6 sit¢ can cta loc tinh rat 16n nén phai lap theo mach ré va luong
dau phan nhanh qua loc tinh khong qud 20% luong dau cia toan mach. Dau
sau khi qua loc tinh thudng 1rd vé cacte,

Theo két cdu ¢6 thé chia loc dau thanh cac logi : bau loc co khi, bau loc ly
tam, biu loc tif tinh.

6.3.2.1. Bau loc co khi

a. Bdu loc thdm

Bau loc thim duoc dung rdt rOng rai cho dong co d6t trong. Nguyén ly
lam viéc c¢ha bau loc thim nhu sau : dau cd ap sudt cao chui qua (thdm qua)
ciac khe hd nho cioa phdn W loc. Céc tap chdl ¢o kich thude 16n hon kich thudc
khe ho s€ hi g lai. Vi vay, dau dugce loc sach, Bau loc thdm ¢6 nhidu dang
ké1 ciu phian wr loc khic nhau.

Bau loc tham ding ludi loc bang dong (hinh 6-6) thudong duoc dung trén
dong co tau thiy via dong co tinh tai. Loi loc gbm cac khung loc 5 boc bing
Iudi dong ¢ép sat wrén truc cia bdu loc. Ludi ddng deét rdt day c6 thé loc sach
tap chiit ¢6 kich thude 0.1 = 0,2 mm.
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Hinh 8-8. B&u foc thdm dang hedi lpc
Iothén baw i, 2 duing ddu vao, 3. ndp béu lpc, 4. dudng ddu ra, 5. phén ne loc,
6. fiei cua phén nr loc
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Hinh 8-7. B&u loc thdm dung 1&m kim loai
I nép béu lpc, 2 duing déu ra, 3. thén béu lpc, 4. duing dbu vao, 5. phién I,
6. phi€n gar, 7. phi€n cach

Badu loc thdm diing tdm kim logi, hinh 6-7, c6 16i loc gbm cdc phién kim
loai dap 5 (day khoang 0,3 dén 035 mm) va 7 sip x€p xen ké nhau tao thanh
khe. loc ¢6 kich thudc bing chitu day cda phi€n cach 7 (khoang 0,07 dén 008
mm). Cac phién gat ¢an.6 co cung chidu day véi phién cach 7 va. ddoc ldp vdi
nhau trén mot truc ¢ dinh trén ndp bAu lgc. Con cac @m 5 va 7 duoc l4p
trén truc 8 c¢6 1€t dién vuong va c6 tay vin nén c6 thé xoay ducdc. Dau bidn
theo duong diu vao 4 vao bau loc, di qua cac khe hO gita cic tdm 5 dé lai
cac ean ban c6 kich thudc 16n hon khe ho rdi theo duong dau ra 2 di boi tron.
Khi xoay tay van cua
truc 8 161 lpc quay theo
nén cac phién gal 6 s&
gal can bdn bam bén
ngoai 161 loc tranh cho
loc bi bi tac.

Biu lpc thdm dung
lwdi loc va bau loc thdm
diung phién loc néu irén
thuong duoc dung cho
bau loc tho. Sau mot
thoi gian st dung do nha
ché tao qui dinh, cac
phan wr loc duoc bao

a’rlll.ﬂ;ﬂfﬂfq.?
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duong va dang lai. N

Bau loc tham ding * i
loi loc bang gidy, len, A2z
da, hang d¢t ... Trén

hinh ‘68 trinh bay mot

loai <o 161 loc bang da.

Loi loc 3 gom cdc vong Hinh 8-8. Bau Joc thém {!L'mg I&ﬂ{ loc tinh

da & chat voi nhau. Die 1. than blu lpc, 2. dutmg ddu vao, 3 I0i fx béng da,
: 4. ndp béu loc, 5. duing dbu ra, 6. ruc bdu loc
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sau khi tham qua 161 loc da s€ chui qua cac 16 1rén truc 6 theo duong dau ra

5. Bau loc thim loai nay ¢O thé dong lam bdu loc tho (diau sau loc di boi
tron) hay bau loc tinh (ddu sau khi loc trd vé cacte), Khace voi cac loai 161 loc
da xét o trén, 161 loc bang mdy, len, da, hiang d¢t .. sau moOt thoi gian si dung
phiai thay thé, khong ding lai ddoc.

N6i chung, cic bau loc thdm ¢o kha nang loc 161, loc rdt sach, két cau don
gian nhung thoi gian su dung ngan. Thong thuong chi sau 50 gio lam vice, loc da
bi bi do can bdn bim day & phin ur loc.

b. Bau loc [y rdm

Trén hinh 69 trinh bay k&t cdu dién hinh cia bau loc ly tam. Dau ¢O dap
suat cao theo dutdng 3 vao b1o 7 cia bau loc. Roto duoe lap trén vong bi d 6
va trén roto ¢o cic 16 phun 11, Dau trong roto khi phun qua cic 16 phun Il tao
ra ngdu lye lam quay roto voi t6¢ do co thé dat 5000 dén 6000 vong/phat, sau do
chay trd vé cacie theo duong 2. Dudi tac dung cia phan Iye, rotd bi ndng 1én va
1y vao vit diéu chinh Y. Do ma sdt voi b& mal trong cia rd o nén dau cing
quay theo. Can bdn trong dau <6 ty trong 16n hon ty trong cua déu sé
vang ra xa sal viach roto (theo dang dudng parabol) nén dau cang gin tam ro10
cang sach. Diu sach theo dudng éng 10 dén dudng diu 5 di boi tron.

Theo thoi gian lam viée, can ban ldu giit trong biu lpe lam giam dan kha
nang loc cia hiau loc. DE danh gia mic do bdn cia bau loc ¢ thé can o vao
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Hinh 8-9. Bdw loc ly ram
[ than baw foc 20 dwdng ddu vE cacte, 3 duong ddu vao loc, 4. van an fodn,
Soduwimy dédu i BGi pran, 6. vong b day 7 orord, 8. ndp bdu foc. W vir digu chink,
It anpg ldy ddu sach, 11. 15 phun
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thoi gian ti lac ding dong co d€n khi khong nghe thiy tiéng quay cla rﬁ.té._
Théei gian nay cang ngén, ching to loc cang bi bdn. Sau mot thdi gian lam vige
nhat dinh (do nhi ché tao qui dinh) biu loc dugc bao _d‘ua:.tg dé lam sach can

v
‘ban dong bam trém vach rouo.

Tay theo cach Vap bdu loc ly tam ftrong he thdng boi tron, ngudi ta phan
biet bau loc ly tam toan phan va bau loc ly tam ban phin.

Bau loc Iy tdm todn phan duoc lip ndi ti€p trén mach diu. Toan bo luong
diu do bom cung cdp deu di qua loc. Mot phan dau (khoang 15 + 20%) qua
cac 36 phun O roto rdi chdy trd ve cacte Phan con lai theo dudng dau 5 di
hoi tron. Biu loc trinh bay trén hinh 6-9 chinh 1a bau loc ly tam toan phan.
Bau loc ly tam trong trudng hop nay dong vai tro cina bauw loc tho.

Bau loc Iy tdm ban phin khong c6 dudng dau di boi tron. Dau di boi tron
trong h¢ théng do bau loc rieng cung cdp. Chi ¢6 khoang 10 dén 15% liu ldugng
do hom cung cip di qua bau loc Iy dm ban phin, duge loc sach bl tro vé
cacle. Bau loc ly tam ban phdn dong vai tro loc tinh trong hé thdng bai tron.

» Hicn nay. bau loc ly tam ducc dung rong rai vi ¢b cac udu diém sau day :

- Do khong dung 16i lpc nén khi bao dudng khong phai thay cic phan 1 loc.

- Khi nang loc 16t hon nhitu so voi loc thdm dung 16i loc.

~ Tinh nang loc it phy thudc vao muc dd can bin dong bam trong bau loc.

¢ Bdu lpc or tinh

D€ thu gom cic mat sat ldn wrong dau, thong thudng not thao diu ¢ day
cacle duge gan mot thanh nam cham vinh cfu goi la bo loc tif tinh. Do higu
qua loc mat st cia nam cham rdt cao nén leai loc nay dude st dung rdl rong
rii

6.3.3. Thing gié hép truc khuiu

Trong qud trinh ddng co lam viée, khi nén va khi chidy ¢é nhict do cao
thudng lot tit hudng chdy xudng hop (ruc khuyu mang theo hoi nhién lieu va cac
san phdnt chdy lam che dau b6i tron gidm do nhdt, bi phin Riy din & giam
G tho céa dong <o, '

Dé tranh cac tdc hai trén, dong co dude 8 chic thay d6i khi bén trong hop
tryc khuyy hay goi la thong gid hop truc khuywe theo nhitng phuong dn trinh bay
dudi  day.

a. Théng gid had

Day la ki¢u thong gié t¢ nhicn, d€ kht trong hop tryc khuyu td thodt ra
ngodi, hinh 6- I(. Khi trong hop truc khuyu luu dong 12 do piston chuyén dong
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H 8-10, Thong qié hd (hGp truc khugu)
1. pdu loc gis, 2 ndp xylanh, 3. loc khf thong gié, 4. Gng gid vao, 5, cita gi6 ra,
o. dng ra, 7. loc ngén dbu

hoac do 6 to6 chuyén dong (néu la dong co ldp trén 0 10) tao thanh vung ap sudt
thip & miéng ra 5 cua 6ng 6 nén khi trong hop truc khuyu ty thodt ra ngoai.
Khong khi vao dugc loc bui 8 b loc 3, con khi thodt ra duoc gan lai dau & bo
phan loc 7. Tai day, dau roi trd lai hop truc khuyu,

Phuong an nay don gian nhung hiéu qua thong gi6 khong cao, chong phai
thay dau va khi trong hop truc khuyu thodt ra gdy 0 nhiém moi trudng.

b. Thong gié kin

Day la kiéu thong gi¢ loi dung do chan khong trong dudng nap hiat khi
trong hép truc khuyu dua vao trong xylanh cia dong co cang vdi khi nap mdi,
hinh 6~ 11. Cu thé, khong khi tir bau loc gi6 5 qua duong thong trén ndp bau loc
theo Ong 2 vao hop truc khuyu. Sau khi théng gio hop truc khuyu, khi theo Ong
ra 3 trd lai bau loc v duoce hat vao dong co.

Do théng gio cudng blc nén hicu qua thong gié cao, chu ky thay dau dai
hon va gidm o0 nhiém moi truong. Tuy nhién, xupap va xylanh dé bi dong muoi
va mon nhanh.
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Hinh 6-11. Thing gid kin (hp ruc khup)
1. fny &8 dbu, 2 bOng git vao, 3. dng gid ra, 4. duéng nap,
S. bdu loc gio, 6. ddu gic bui
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Chwong VIl

HE THONG LAM MAT

7.1. CONG DUNG CUA HE THONG LAM MAT

Khi dong o lam vice, cde chi t¢t cha dong co nhau la cdc chi i€t trong
buong chay 1iép xic v6i khi chdy nén co nhi¢t do rit cao. Nhi€t d0 dinh piston
¢é thé dén 600°C con nhict d6 xupap thai c6 1hé dén 900°C. Nhi¢t do cic chi
tiét cao co thé dan _dén cac tac hai d6i véi dong co nh sau :

- (iam sdc bén, do cing ving va tudi tho cac chi tiét.

Bo ket gita cic cap chi i€t chuyén donyg nhy piston—xylanh, iryc khuyu- bac
2 lot L

Giam h¢ s6 nap nén gidm cong suil dong co,
- Kich nd trong ddng co xang.
“He¢ thong lam mdt ¢6 tic dung tan nhi¢t khdi cdc chi tict, pir cho nhiét do

cia cic chi dée khong vuot qua gia tri cho phép vi do d6 bao dam ditu kién
lam vice hinh thubng cia dong co. '

Tuy nhién. néu cubng do lam mdt 16n qud, nhi¢t 40 cic chi tiét thdp din

dén hi¢n fugng hoi nhién liw ngdng tyu va dong bam trén bé mat cde chi tiét,

. Ta edl dauw boi tron nén cae chi GEC bi mii mon di ddi. Dong thoi, do nhdét

Clha day boi fron thip nén ma sat gifa cdc chi tiét chuyén dong tang. Ngoai ra,

cOng sudt tiéu hao cho cac bod phan cia hé thdag lam mal nhd bom, quat ciing
ting. K& qua lim tang dn thal co gidl cda dong co.

7.2. CAC LOAI HE THONG LAM MAT

Can cit vho mai chdt lam mat ta phan biét hai loai hé thdng lam mat : h¢
thong lam mat bing nudc va he¢ théng tam mat bang khong khi.

7.2.1. Hé thong lam mdt bdng nudc

Trong h¢ thong nay, nude duoc ding lam moi chdt trung gian 1ai nhiét khoi
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. Hinh 71, /i¢ thing fam mdt bdc b
Lothén mdy, 2 pistop. 3. thanh rruyin, 4o hip cacte truc khuyw, 5 rthimg nkidée fidu,
’ A, bink b ke, 7. ndp xylanh
cac chi dét. Tuy thuoe vao tinh chdt lvy dong cia nude trong hé théng laim mit,
nguoi 1a chia thanh cac loai @ bée hoi, d6i luu U nhicn va tudn hoan cudng bic.
a. HE thdug (dm mdt kiéu béc hoi

Day la kidu lam mat don gidn nhdt (hinh 7.1). Bo phin chda nudc bao gom
cic khoang chia nudc lam mat cda than may I, nap xylanh 7 va binh boc hoi 6
Lip vot thin may [ Khi dong co lam vige, tai nhitng khoang n¥de bao boe quanh
buong chay, nude s¢ s61, Nube s4i nén ) trong gidm s€ ndi léen mat thodng cia
hinh 6 vd boc hoi mang theo nhiét ra agodi khi quyén. Nude sau khi mét nhiét.
IV Irong 1dng nen chim xuong tao thanh Idu ddng ddi Liw td nhién.

Do lam mat bang bdc hoi, néu khong co nguon nude bd sung, toc dd ticu
huo nude rat lon. Vi vy, hé théng nay khong thich hop cho déng co 6 10. Mat
khac, do 16¢ d¢ buu dong coa nude khi doi ldu 1 nhién rit whd nén lam mdl
khong doag déu dan 161 b hi¢n tyong cheénh 1¢ch 1én vé nhi¢t d¢ gitta cac phan
duge lam mal. Hé thong nay thudng duoce dang cho déng co <@ nhd dil ndm
ngang trong noéng aghicp.

b Hé thong fam mdt d01 intu ty nhién

Trong h¢ thong lam mdt doi v W nhién (hinh 7-2), nude Iuu déng tudn
hoin nho do chénh léch khdi ligng ricng £ & nhiét do6 khic nhau. Nude tam
m&l ohan nhi¢t cda xylanh trong thin mdy 1, £ pidm nén nudc ndi 1én tréh.
Trong khoang cia ndp xylanh 3, nvde €iép tuc nhdn nrhi¢t cia cdc chi tGét bao
quanh buong chday, nhi¢t do iép tue tang va £ 1iép e gidm. nude tiép tuc ndi
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Hinh 7-2, H¢ thing lam mér d6i leu ne nhién
J. than may, 2 xylanh, 3. nép xylanh, 4. dwidng nedc ra kén S ndp d& rot pudc, 6. ker medc,
7. khong khi 13m’ mar, 8. quat gid, 9. dudng nudic lam mar vao dong co

lén theo dudng din ra khoang phia trén cia két lam mét 6. Quat gié 8 duoc
din dong bing puli tit truc khuyu dong co hat khong khi qua két. Do do, nudc

trong két duoc lam maét, £ giam nén nuée sé chim xuéng khoang dudi cua két
va tit day di vao than mdy, thyc hién moOt vong tuan hoan.

Ciing nhu phuong phiap bSc hoi da xét O .irém, t6c d0 luu dong ciua nudc
& phuong phap nay cing nho chi vao khoang 0,12 — 0,19 m/s, Dieu d6 din dén
chénh léch nhi¢t d6 nudc vao va nudc ra Iom, vi vy lam mat khong dong déu.
Mu6n giam d0 chénh nhi¢t d0 nudc vao va nuée ra khoi dong co thi phai tang kich
thudc thing chda - két nude v tang chidu cao ldp dat két, ditu d6 lam cho
dong co rdt cong kénh. Vi vay, phuong phdp nay khong thé si dung cho dong co
van tai nhy 6 16, miy kéo ... ma chi ding o ddng co tinh tai.

c. Hé thang lam mdt tudn hean cudng bic

Dé tang 8¢ do Ivu dong cia nudc lam mat dong co, ngudi ta dung he
thong tudn hoan cudng bic. Trong h¢ théng nay, t6c do luu dong cla nudc chu
yéu do bom quyét dinh. Sau day (rinh bay mot s loai cia hé théng lam mat
nay.

~ H¢ théng lam mdt cudng bitc tulin hoan kin mét vong

Hinh 7-3 gidi thicu mot loai hé théng lam mat tudn hoan cudng bic cia
dong ¢o 0 t0 = may kéo mot hang xylanh. Nudc lam mat c6 nhi¢t do thdp duoc
bom 12 hat ¢ binh chua phia dudi cia két nuéc 7 qua duong 6ng 10 rdi qua
két 13 d€ lam mat dau sau do vao dong co. D€ phan ph6i nudc lam mat dong
déu cho ciac xylanh va lam mat dong d&u cho mdi xylanh, nuéc sau khi bom
vao than may | chay qua Ong phan phéi 14 duc sin trong than may. Sau khi
lam mat xylanh, nudc Ién lam mat ndp may rdi theo dudng 6ng 3 ra khoi dong
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HWinh 7-8. H¢ théng lam mar cudng bic tudn hodn kin mdt vong
1. thén may, 2. ndp xylanh, 3. dudng nudc ra khdi dong co, 4. Gng ddn bor mude,
5. van héng nhiér, 6. ndp rét nuéc, 7. kér fam mar, 8. quat i, 9. puli, 10. dng nudc
néi tée V@ bam, 11. dudng medc vdo dpng co, 12. bom nudc, 13. kér lem mér dau,
14. Bng phdn phdi mudc

¢o Voi nhiet do cao dén van hing nhi¢t 5. Khi van hing nhiét mo, nudc qua
van vao binh chita phia trén cia két nudc. Ti€p theo, nudc i bink phia trén
di qua cic 6ng mong ¢6 gin cic cAnh tan nhiét. Tai day, nudc dugc 1am mat
boi dong khong khi qua két do quat 8 tao ra. Quat duoc din dong bing puli
it truc khuyu ctia dong co. Tai binh chia phia dudi cia két lam mét, nudc o6 nhiét
thdp lai duoc bom hat vao dong co thdc hién mdt chu trinh l1am mét tuan hoan.

Dé hiéu r6 thém nguyén ly lam viéc néu trén, cin khao sdt mét sé ddc
diém két cdu cac bo phan cia hé théng.
Van hing nhi¢t 5 (hnh 7-3) thyc chdt 1a 18 hop hai van. Tai day, nudc

chia lam hai dong, mot dong dén két lam mdt va mot dong theo dudng Gng 9
trd lai bom vao dong co.

Hinh 7-4 trinh bay so dd két cdu cia mot loai van hing nhiét ding chat 16ng.
Khi nhi¢t d0 nudc lam mal thdp hon nhi¢t d0 qui dinh - vi du, khi dong co khoi
dong tir trang thai ngudi - van 4 déng, van 3 md hoan toan, nudc khong dugc lam
madt ma chi tudn hoan trong dong co nén nhiét d0 nudc tang lén nhanh chéng.
Diéu d6 c6 nghia rit ngdn dugc thdi gian qua do 1a thoi gian dong co lam viéc
O nhi¢t do thdp nén giam hao mon cic chi tiét vi & nhi¢t d§ thip, hoi nhién licu
¢6 thé ngung tu trén bé mét xylanh va rita tr6i dau boi tron.

Khi nhiét do nudc dat nhiét d0 qui dinh tré di, chdt long trong hop xép
- gom 1/3 thé tich 1a ruou etylic va 2/3 1a nuéc cdt - héa hoi lam hop xép 1
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gian nd ¢ md van 4 va dong dan
van 3. RO ring fa sd phan chia ldu
lugng pilta hai dong nudc ra kit va
vé hom phy thude vao nhiét do cla
nuéc ra khoi dong co va do dé <o

tic dung didu chink nhiét 4 lam mdt
dong co trong mot pham vi nhdl
dinfii. Khi nhiét do dat mdt gid tri
nao do. van 4 mad vhd van 3 dding

hoan toan, toan bo Iuvw luong nude lam
mal  ra k&t nén van hang nhiét Hinh 7-4. Van hdng nhiér

s " s . I hdp xép, 2. dutmg vE bom. 3. van vE bom,
khong con tdc dyng ditu chinh nhict 4 van ra- kér, 5 dudmg ra kén 6 dudimg
di niia. nudc néng dén e dong oo, 7. thén van

Ong 4 (hinh 73} 6 lac dung
ddn bot khi va hoi sinh ra trong bom 12 qua van hing nhi¢t 5 ra két lam mdt 7
Bom mede 12 (hinh 7-3) thudng dung 13 bom ly tam, duoc din dong bang
dii 1 true Khuyw doag co.
Quat gio 8 thiéng 4 qual chitu truc lAp déng truc véi bom (hinh 7-3).
Chitu nghi¢ng cia canh v chiéu quay cia qual quyét dinh khong khi duoc
hiit véo qua két ding cho dong co 6 19, may kéo d€ tan dung 16c d{ dong
khong khi nguoc khi xe chay hay ddy ra qua két ding cho dong co tinh tal. Sa
caph quat thusng khong 1on hon 6 va goc gita cac canh co thé khong dtu nham
S giam on. Mot <o gual gi(") duoc trang b1 ly hop di¢n 1U hodc thiy lyc va Iy hop
chi déng dé quay quat khi nhi¢t d6 dong co dat gia tri nhdt dinh. Dicu do clng
6 e dung ot ngdn thoi gian qua do cha dong ot trang (thdi ngudi dén
nhi¢t ¢6 én dinh gidng nhu tac dumg clia van hang nhict vita aéu eén.

Ndp kér mede ¢6 hai van (hinh 7-§). Van xi 1 o uc dung giam ap khi
ap suat trong ¢ thong cao (khodng 1,15 + 1,23 kG;’cmz) do hot hoi
sinh ra trong h¢ thong, nhdt la khi dong co qua nong. Con van hit 2 sé mo

“

d¢ b sung khong khi khi dp svdt chan
khong (rong h¢ thong 100 hon gia tri cho
phép (khoang 045 + 0,1 kG/em?).

H¢ thong lam mat wan hoan cudng bic

mol vong rdl phd bién trén dong co 6 19,
may kéo va dong o tink tal

— H¢ thing 1am mat «udng bic wdn
hodn hai vong

Trong h¢ (hong gay (hinh 7-6), nudc duge

lam mit g két nuoc 4 khong phai bang Hll;h 7-5..Nf’p ket ::.-jrric
Lovan xao sl Ve it
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Hinh 7-6. [0 thing fam mér cuong bue hal ving
Lothés may, 2 wép o aylanh, 5. van hdng nhict. 4 kér fame mat, S dwdmg medc ra vong Mk

6 henn vong he 7 diedntg nieecre vao veng Bk 8 bam e ving kin

.

dong khong khi do quat gié tao ra ma bang nudc c¢o nhi¢t do thap hon, vi du

nhd nude song hav nuoc bién. HE thong ¢o hai vong nude tuin hoan. Vang thi

nhat lam mat dong co nhd da x€t o hé thong tuin hoin cddng bic mot vong

con dude goi la nude vong kin. Vong thit hai voi nude song hay ndoc bién duoc

bom 6 chuyén dén ket lam mat d¢ lam mat nude vong kin, sau dé lai thii ra

sOng, ra bién nén duge goi la vong hd. HE thdng lam mit hai vong duoce dung

rit phd bicn cho dong c¢o tau thay.

. Hé thong tam mat mot
vong he

Trong h¢ thong nay. hinh
T=71, nude lam mat la nddc
song. bicn, duoe bom 6 hut vao
lam mal dong co sau do theo
duong nuoc 4 d6 ra song. bién.
Uu diém co bian cia h¢ thong
4 ridt don gian. Tuy nhién, do
phiai bio dam nhi¢t do  nuoc
lam mar thap (khoing 60°C) dé
giam hién wong dong can trong
khoung nude cua Jdong co (lang
iro nhi¢t ¢ta qua trinh trao d6i
nhi¢t) nén chénh lech nhiét do
Ion. Ditu do didn dén dng suin
nhi¢l caa cac chi nuét dude lam
mal kha 1on
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Hinh 7-7. ¢ thang lam mal mir vimg hi
Lo thée may, 2 ndp may. 3 van hdnq nhiét,

Lo dwimg o e S foc luan, 60 bom ik



7.2.2. Hé thong lam mdt bing khing khi

Hé¢ thong lam mat bang khong khi (hinh 7-8} con poi la h¢ thong lam
mat bang gio, ¢O cdu tao rdt don gian. Quat gié | duoc din dong ti truc Khuyu
cung cdp khong khi voi lwu [vwong I6n 1am mét dong co. DE rit ngdn qud trinh
qui do ti trang thai ngudi khi khoi dong d€n trang thai nhiét do &n dinh, quat
gio duoe trang i ly hop dién td hodc thay luc (nhu dd trinh bay & phan "He
théng lam mat bang nude cudag blic médt vong tudin hoan”). Ban hudng giG 3
co tic dung phan phoi khong khi sao cho cidc xylanh va ting xylanh duoc lam
mat dong déu nhit, Cac chi i€l can lam mdt nhd xylanh, nap xylanh .. {(xcem
chuong [11) phdi ¢6 cdc gan 1an nhi¢t d€ tang dién tich lam mat

1 2 3 4
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Hinh 7-B. [I¢ thing lam mdr hdng khdng ki
1ooquat gin. 2 canh tan nhicn, 30 tdm hasng gid, 40 v b, S dudmy thoar khidng i

O

7.2.3. So sdnh hé thé'ng lam mit biing nuwoc va khong khi

So vdi he thong lam mat bing khong khi, he 1h ng 1am mat bang oude co
nhifng du vi¢l sun

Hi¢u qud lam mat cao hon, cac c¢hi Gét dude lam mat ddng déu hon do
nuoe o nhi¢t dung riéng vad do nhot tdn hon nlcu so voi cda khong khio Vi
vy, 10n thdt cong swdt cho h¢ thdng am mat (yuat vd bom nudc) it hon. Do
lam mdt ddng déu nén gidi han ty «6 nén vé kich no <& thé cao hon v céc
chi 1¢t mon dew hon

Chicu dai domg co agin hon do khong phil bo tri cdc gan tan nhi¢t piita
cac xvlanh (gan tan ohiét ¢6 chi®u rong tuong doi Idn so vdi chidu diy xylarh).
Do do dong e cdng vilng hon,

Tuy nhién, h¢ thong lam mit bang nudc phde tap hon vi ¢d cée hd phan
nbu két nudce, hom . DA val dong o lam vice O xd lanh, phdi <6 bicn phap
ching dong cho nude. Npodi ra, nude ¢6 thé ro 11 xudng cacte div gay mon,
troc cac chi 4ét ma st nhu piston, xylanhk, true v 6 truc.

Qual gio o cong suidt nhd hon nén khi lim viée it on hon.

Bong ¢o laim mat bing khong khi rd cang df s dung va tign 15 trong
dicu ki¢n thicu nude nhd 0 sa mac hay ritng sau. Do do. rdt thich hop cho
done o trong m nghigp hodc trong quan s,
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Chuong VI

HE THONG PANH LUA TRONG DONG CO XANG

Héa hop nhién ligu va khong khi trong ddng co xang duoc dot chdy cudng
bic (khic véi O dong co diesel [a do ty chdy). Thoag thudng, ngudn ddr duge
ding 1a tia lda dign sinh ra tai bugi hay con goi la nén ddnh lida cia he¢ thong
dinh lita,

H¢ (hdng danh lifa tao ra dién dp rdt cao gitta hai dién cyc ¢da bugi aén
tai day xuat hi¢n tian Iita di¢n. Toy theo phudng phdp tao dién dp cao {con goi 1a
cao dp) ma ¢o thE phan chia hé théng ddnh Hia thanh nhieu toai khdc ahau. Mot
s logl h¢ thong danh lita thudng gap trong thyce (€ ¢ duge wrinh bay dudi day.

8.1. HE THONG DANH LUA THUONG, DUNG ACQUI

Dayv la h¢ thong rat thong dung trén dong co 0 10 thé h¢ cd. Nguodn ning
hiong cung ¢ap cho h¢ théng ddah l¥a thyc chdt tif hai ngudn, hinh 81, 1a acqui
I vie mdy phit 2 lap song song. Mdy phdt duoc ddn dong i truc khuyu dénrg co
va ¢0 thé la may phit mot chiéu hay xoay chiéu nhung dong dicn ra cliia may
phat phdi la dong mot chicu. Khi té¢c d6 may phat con nho, acqui cung cip di¢n
cho he thong dinh lda via cho cac ngudn ticu thy khac cia dong co. Khi 16 do
di 6n, may phat cung cdp dién cho todn ho hé théng va nap dicn cho acqui. D@
phot hop hoat dong cha acqui va mdy phat, trong cum ngudn ¢6 trang bi be ditu
chinh di¢n 3.

Cic chuc niang chd yfu clia bo ditu chinh dién 13 :

= Di¢u chinh (thé hiéu cia mdy phét sao cho th¢ hiu cva may phdt trong
qud trinh cung cap dién che h¢ thong khong d6i.

- Han ché@ ciong dé dong dign cia mdy phdt vi phy tai dién coa he thdng
(huoay thay doi. Vi dy, acqui [a mot ngude ticu thu dién rat 16n cia he thong
nén khi nap hay khong nap acqui, phy tai di¢n thay d6i khd nhitu. Trong khi
th¢ hicu miy phat khong ddi, néu khong duoc han ché, dong dign qua 16n co
th¢ lam chdy mdy phat.



Hinh 8-1. Hé thing danh lia thudmg bényg acqur
Ioacqui. 2 may phat, S ba ditu chinh dién, 4. khoa dicn, S, dign e Ry, 0 khés hd
e khei dimg. 7ohidn ap danh lia, 8. bo tao xupg. Y on dién, 10 b chia dién,
11, déy cao ap, 12 hug

- Ngan dong dién nguoe i acqui dén mdy phat khi acqui cung cidp di¢n cho
h¢ thong, tranh lam hong may phat

Nguyén tic lam viée cia h¢ thong ddnh lia bing acqui nhu sau. Khi dong
co lam viée, khoa di¢n 4 dong, ¢ mot dong dién goi la dong so cap di 1w cue
duong cta cum ngudn, qua dién trd Ry, vao cudn so cap W, clda hién ap danh
lda 7 (thuong la hién ap tu ngdu) roi dén bo tao xung 8 Bo tao xung v& thye
chdt ¢6 mot cap 1iép diém déng mod do mot truc cam lién hé vdi truc khuyu
dong ¢o (true cam nay thuong dong truc vor bo chia di¢n 10). Khi cap tiép diém
dong, dong so cip qua cap 1uép di€m 101 1rd v¢ cde am cha cum nguon. Khi cam
mé cap iép diém, dong so cip dang 0 mot gid (ri nao do dOt ngdt (rd veé O pay
ra bién thién dgt ngot tf thdng cam ng sang cudn W, cia bién dp tao ra mdt
sudd dien dong ¢am ang E; khodng 15.000 dén 21.000 V. Dién thé nay duoc din
dén b chia dién 10, qua con quay phin phdi vii qua day cao dp 11 dén cic hugi-
12 sinh ra tin e dién dé ddt hdn hop trong cde xylanh theo thi w lam vice cia
dong c¢o. Nhu vay. thoi diém md iép diém chinh la thoi diém wong ung voi goc
dinh la som cia dong co,

Vao thoi diém mad cap tiép diém cha bo tao xung 8, O cuon day W, cia
bién ap danh Iita 7 sinh ra mot sudt dicn dong ¢ cam E; khd I6n khodng 200
dén 300 V oco thé o ra ta lda dien lam gidm wdi tho cia cap iép diém. Nho
cO lu dién 9 lap song song vdi cap ticp diém nén tia la dicn duoe dap 1 hodc
giam dang ké.



Tuy nhicn, kho ¢ (hé dap 1at hodn toan tia lfa dicn & cdp tiép diém. Dé
chju duoc tia Vi dicn, cap tiép diém thudng ché tao bang hop kim platin. Ngodi
ra, b¢ mat ¢ap GEp diém phdi duoc mai phing d¢ 1cp xic t6t nhdt, giam hicn
tuong r8 md vit do mac do dong dign tiép xic cue bd qua lon {do giam dién tich
Gép xic), anh hudng dén chdtl lvong danh lia. Mot thong sé& khac rdt quan trong
cla cap tiép diém la khe ho 8. Gid tri nay ¢6 anh hudng quyct dinh dén thoi
gian déng ma vit hay giad tri dong so cdp khi ngat vi dong so cdp ting (0 0 Khi
dong theo mot qui luat nhit dinh theo thdi gian. Thoi gian dong ticp diém gua
ngan. dong so cdp khi ngdt nho, E; s& nho, do d6 chit luomg danh lta kém.
Ciing chinh vi viy, chdl lugng danh lia giam khi tang 16¢ d0 vong guay.

Khi dong co khoi dong bing acqui, dién dp cia acqui sut kha [6n do phai
cung <dp dién cho dong co dien khoi dong. Lac do dong so cip nhd din 160 E,
aho, chit long danh lia kém nén dong co khd khdi dong. DE khac phuc hi¢n
wong niy, trong hé théng co trang bi khda hd trg khoi dong 6. Khi Khdi dong.
dong 1hoi vOi dong cong tac dong co dign khoi dong, khéa 6 duoc dong lai (xem
muc 9.2.1), dien trd R, bi ndi tdt nén dong so cdp khong bi gidm so vii c¢hé 0o
lam vice binh thudng. Tdt nhién, sau khi két thic khoi dong, khoa 6 phai duoc
ma ra.

Ngoai ¢dc bo phan néw trén, trong hé théng danh lfa con ¢ cde bd phan
dicu chinh péc danh lia sdm theo tdc d vong quay dong co “n, theo tai trong
¢ia dong co (46 chan khong sau bdém ga) va thco chi s6 octan cia nhién li¢u.
Npuyen tdc cac cac bo phan didu chinh nay 13 thay d6i vi tri wong doi gidta truc
cam vd cap ma vit dé thay déi goc ddnh lia sém cho thich hop. Do khuon kho
co han, ching (& khong trinh bay cdc b6 phan nay & day. Xin tham khao cac
gido trinh khdc v& dong co dot trong.

Hé 1héng danh lda thudng diéng acqui duodc sit dung rong réi trén dong oo 6
16, mé 14, xe¢ mdy, may phat di¢n...

8.2. HE THONG DANH LUA BANG MANHETO

Dac di€ém chinh ctia hé thGng danh lia bing manhéws (hinh8-2) la chi cé
mot nguon dién duy nhit la may phat dién xoay chidu (manhét6) gom roto |
la m&1 nam chan vinh ciiu, stato 2 véi cude day W) v W2 Trén true roto co
lip cam cia bO tao xung 4 va bdnh rang truyén dong 10 cua bo chia dién 7.

Khi r0io quay, i thong trong IGi thép cta hai cudn day Wi va W2 luon
bicn thicn ca v& chicu vi tri 86, lam xud( hi¢n tai ddy nhitng sudt dién dong
cim Ung E; khoang 20V dén 30V vi E; khoang 1000V dén 1500 V. O mach
tht c¢ap, dién ap KO dén 1500 V khong di tao thanh ta lia phong qua khe



Hinh B-2. H¢ théng danh fira héng manhétd
T.ororo, 2 stato. 3. bidn dp dénh lika, 4. b tpo xung, N khéa tdr may, 6 didn cuc bao VE,
7. ho ohig dién, 8 d&y dan cao dp, 9 bugi, 10 bdnh rdng teuyen dbng

hd di¢n cde bugi Y. Con & mach s0 cﬁp., bao gom cap tidp di€m cia bo o
xung 4 va cudn diy Wi, khi tép diém cia bo tae xung dong trong mach sé
xuat hien dong dién s¢ cip [ t@ng (o O thco mot qui luat nhat dinh. Nguoi ta
thiét k& sao cho khi Ij dat cuc dai, cam cda bd tao xung mo cap tiép diém.
Khi d0 I} gidm dot ngdt v¢ 0 tao ra bién thién d¢t ngdt ve tif thong trong cac
cudn day Wi va Wz vh sinh ra tai day cdc sudt dién dong cdm ing E; khoang
200 dén 300V v E2 khoang 15.000 dén 20.000 V. E; sé€ duge dap it do tac
dung cda ty dién C (xem muc 8&1) con Ez s& sinh tia lia dicn & bupgi 9 do
bo chia dién 7 phin phSi dén cic xylanh.

Khi mudn diung dong <o, dong khéa tdt mdy 5, mach so cip s& luon luon
khép kin nén cap tiép difm khong co tdc dung ngdt dot agdl dong so cdp. Do
do khong oo tin [da sinh ra & bugi, déng cd s& nging lam vige.

Di¢n cyc bao v¢ 6 c6 tic dung bda v¢ cudgn W3 khoi bi ddnh thing vi
dien ap qua cao khi mach thit cip hé do md1 ly do nao d6. Khi d6, tai day
s¢ sinh ra tia hia di¢n vad do d6 khong ché dién dp ciéa mach thi cip. Dien
cue 6 co thé dicu chinh duge khodng cich sao cho xudt hién tia Wia dicn khi
dicn ap mach b cip dat khodang 1,5 pid tri thong thudng.

H¢ thong danh lda bang manhété va cdc loai twong ty rdt thich hop cho
cac dong co cO tOc dO vonp quay 16n va dude sit dung romg rdi (rén cac dong
0 mo 1O, xe may, xc dua, may bay, dong co xang khoi doog céa dong co dicscl..

8.3. HE THONG DANH LUA BAN DAN

Ngay nay. vOi sy phat trién rdt manh coa ky thuat dicn (&, hé théng danh
lita hiin dén vdi nhitu dang phong phd duge sit dung rat rong rdi cho cic loai
dong co xang. V¢ nguyén tde lam viée ¢0 thé chia lam hai loai chinh : he
théng ddanh 1ia bdin dan déng tiép di€m va khong ding ucp diém,
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8.3.1. Hé thi'ng dinh lira bdn dén ding 1iép diém

Dac diém cia h¢ théng danh l¥a nay [ dua vao tinh chit khoa ma cda
transito hoac tiristo theo sy digu khién cda tiép diém co khi. Hinh 8-3 trinh bay
<0 db npuyeén Iy lam viéc cia heé théng nay. Khi khoa dién 7 dong thi dién thé 0
cde phat E cda transito ¢6 gid tri duong vi khi do cue E théng qua cudn diy W,
cia bién dp ddnh lia 4 va dién rd 5 coa mach so cdp nadi véi cue duong cia
acqui. Bien thé o cyc pde B khi cap ti€p diém cha bd 1ao xung 1 déng thi trdi
lai, ¢6 pid tri am vi cyc B thong qua dién tr¢ 2 cida mach dieu khién va cap iép
diém n6i véi cde am (cue mat) cia acqui. Khi do dong di¢n ditu khién 1, & di
W cye E dén oe B ¢6 tée dung mo hoan toan cong tic E- C cho dong dién cyc
goc 1. chay qua. Dong dién so cidp cia bién ap s¢ la 6ng cia dong I, va I.
Dong di¢gn nay tao nén nang lugng tich liy trong tit rudng cla bidn ap ddah lia |
gidng nhu trong hé thong danh hfa thong thudng dang acqui. Khi Gép di€ém 2 md,
dong Iy, tri¢r ticw do dé transito bi khoa dot ngdt, tean ho dong so cdp cang bi
¢t tcy gay ra sudt dicn dong cam ing cao ap 6 cudn thit cdp W, d€ ddnh lita.

So véi h¢ thonyg danh lira bang acqui, dong dién di qua tiép di€ém nhd hon
nhiéu aén ticp diém it bi hong.

Hinh 8-3. N thdng danh hia bén dén co HED diém
L6 ra xung, 2 didn i mach ditu kkich Ry, 3 transita, 4 bicn ap danit hka,
S.oditn ter mach s vidp Ry, 0 khia RS tro ki ddng, 7. khéa dicn, 8. e Gt

9. hi chia difn, 10 dby cao dp. 11, buyh.

8.3.2. H¢ thong dink lira bin dén khéng dang tiép dicm

~ Hish 8.4 uinh bdy so dd nguycn ly clia he¢ théng ddnh lia ban din khong
ticp diém. Mach ti 1 duoe kich thich nhd cudn day 5 khi cuon day duse néi
mach voi acqui 3 qua khoa dién 4 va dien o 7. Tu thong cda mach | hién
qﬁi theo che kv nho r616 2. Réto 2 gan vdi truc cla bo chia dién, khi quay s¢
lan Tuot khép kin mach it 1. Do dé & didm ndi 6 trong mdt vong quay cia



truc 2 s¢ xudt hicn xung di¢n 16 véi s6 xung trong mot chu ky lam viée bang
s xy lanh cda dong co. Nhitng tin hiéu nay duge chuyén qua tu dién 8 va din
dén bo rung han din 9 d¢ modul hoa thanh cic xung dicn 17. Tiép theo, tin
hicu dua dén mach chuyén pha 10 {con goi 14 bo didu chinh goc ddnh fa sém
theo tdc do vong quay kiéu dién ). Tai day, tin hicu duge thay d6i vé pha
sao cho poc danh lia sém phi hdp véi yéu ciu da duwge mé hoa trong mach
19. Sau dé, tin hiéu duoc khuéch dai boi bd khufch dai 11 o thanh tin hicu
I8 roi duge ddn vao cudn day so cdp Wi cda bién 4ap danh lira 12 pgiy ra sudt
dicn dong cam (ng cuo dp & cudn thd cdp W, Sudlt di¢n dong cao dp O mach
thi cap thong qua bo chia dicn 13 va day cao dp 14 s& phong tia Ifa dién O
bugi 15 dé dét hdn hop trong xylanh ddng co.

Do khong cé ép diém nén hé théng lam vi¢c rdt an toan vad khong phii
bio dudng khi van hanh,

|M_/ 6 17
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Hinh B.4. S d0 hé théng dinh kia hén ddn khing Kép diém
LKy re 20 rive. A acqui, . khoa dign, 5. cubn dly, o. difm ngi. 7 dign e
Coomacht s clp Aoty dicn, 9 BO rung bdn dén, 10, bé chuyén pha, 11 bo khulch dai,
J2 bicu ap dénh hea, 13 bD chia dién, 14 day cao ap. 15 bugi, 16. xung ditu khién, 17. xung
de dirve midun hoa, 18 xung sau khuéch dai.

Noi chung. s0 vdi cic hé théng danh l¥ta khac, chdt lyong dinh lia cha he
théng dinh lia bian din rdt 16t 6 cd ché do tdc do vong quay cao va (hép,
dong co khoi dong dé dang. Do do chit lugng lam viéc cia dong o duoc cai
thi¢n ro rét mhy pidm sudd tiéu hao nhién licu, dong co tang 16¢ nhanh chong,,,
Ngay nay, gia thanh cia cic linh kién ban din, ké ci cdc linh kien co cong sudt
ldfl, gidm lién tyce, Vi viy hé théng danh Itta bdn din ngay cang dugc st dung
rit rong rai vi din dan thay (h& cdc h¢ théng danh lita o8 dicn.



Chuwong IX

HE THONG KHOI DONG

g.1. TOC DO VONG QUAY TOI THIEU PE KHOI DONG

Dong co dit wrong khic véi mot s6 dong co khic nhd dong co di¢n, may
hoi nude ... khong thé wf khdi dong duoc. No6i cich khic, muon khéi dong dong
co phai cung ciip nang luong d€ quay truc khuyu déng co dén tdc do vong quay
¢in thiél cho dong ¢ nd va W 1am viée.

DGi vdi dong co xang, do nhitng y&u 1§ sau : ty 50 nén nho, hén hop duoc
chudn bi bén ngoai xylanh, xang d€ bay hoi, d6t chdy cudng bic bing tia lida dicén
vii khi khéi dong hén hop rdt dam do ¢ h¢ thdng khdi dong thudc hé théng
nhicn licu (xem muyc d eda 5.1.2.3) néa téc do voag quay (00 thidu dé khoi dong
nho, chi khoang 50 v/ph hoac thip hon. D@ dat 6c do nay, voi dong co cd nhé
hoan toan cd the quay bang tay boidc dap chan dé khai dong.

Déi vii dong od diescl, trai lai, hén hop duoc chudn bi bén trong xylanh va
dait chay bang tu chay do nén voi ty s6 nén 16n nén lot khi phiku. Vi vay i6c do
vong quay khoi dong phai 16n. D6i vdi dong co hudng chdy théng nhit, t6c do
vong quay t8i thiCu khoang 125 v/ph, con d6i voi dong co budng chdy ngan cach
khodng 150 dén 200 v/ph. '

9.2. CAC LOAI HE THONG KHO1 DONG

Tuy thuoe vao Jogi va cich thic s dung nang luong khéi dong, nguoi ta
phan bi¢t mot 56 loai hé thdng khoi dong khac nhau. Sau day 13 mot 8 loai
thutng gap trong thue (€.

9.2.1. Khivi ding bing dcqui

Trong h¢ thong khdi dong nay, acqui cung cdp nang luong cho dong co dién
mot chicu lam quay dong co d6t trong khi khéi dong.
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Hinh 8-1, H¢ rhdng khdi dong béng acqui
1. banh da dong ca dor rrong, 2 ostaro, 3. rdo, 4 v ddng oo didn, S0 gap,
6 dwang ddn dén mach sa cdp cie hé thong danh la, 7. dign ted mach sa clp
cig hé thong danh ke, 8 acqui, 9 khda khai dimg, 10, rofe dién, 1] cdn déan dong,
12, khdép banh rdng khai dong, 13 e ddng co dién, 14, b 1S 16 xe, 16, khip miegr

Hinh 9- 1 trinh bay so dd khoi dong dang acqui cho dong co xang la so
do dién hinh cho h¢ thong khoi dong loar nay.

Khi khai dong, khoa 9 dong, role dién 10 kicu con tryor bi hat sang trai
s¢ lan luot dong cic tiép difm K-K va K'-K'. Tiép diém K-K dong s¢ néi 141
dien trd mach ¢ c¢ip dé hd 1o khoi dong (xem muc 8.1) con tép diém K'-K’
s¢ dua dién vao mach noi uép stato 2-c6 gop 5 - roto 3 coa dong co di¢n
khoi dong, lam dong co dién quay. Dong thoi, role 10 thong qua can ddn dong
LI ddy khép 12 (dang quay) dich vé bén phdi dé an khdp voi vanh rang cia
banh da 1, do d6 lam quay truc khuyu cia dong co dot trong dén tdc dO vong
quay can thiét d¢ khoi dong déng co.

Khi dong co dia nd, t6¢ d0 vong quay ciia dong c¢o va dong thoi cia binh
hi dong 12 tang I¢n rit nhanh. Khi d6 bi 14 tach khoi b mat trn bén trong
cha banh 12, piai phong licn két gifta hai banh 12 va 16 nén moOmen cia dOng
¢ dot trong khong truyén sang dong co dién. Tée do cha banh 16 khi dé chi
la 10c do khong 1ai cha dong oo dién. Nhd vay, voi két ciu la khop mot chicu,
khop 12 ngap khong cho t6¢ do vong quay cia roto qua l6n ¢o thé pha hong
dong o dién.

Sau khi dong c¢o da khoi dong, khoa khoi dong 9 duoc md ra. Do tac dung
cha cac 10 xo hoi vi, role 10 dich chuyén v& vj tri ban dAu. Khop 12 tich ra khoj
vimh rang banh da vi cic tiép diém K=K cing nht K'-K' cing dude md ra. Dong



o dién dimg hoat dong va dicn rd 7 khong bi ndi &t nifa. Dong co dot trong
hoin toan ty lim viée binh thudng,

Loai khdi déng nay cé du diém la rat thuln tién Kkhi s dung, khodi ddng
nhanh, kich thudce todn bo thidy 'hi khoi dong nhd nén rdt phd bién & dong co cd
nhd va trung binh, k€ ¢a dong co xang va diesel, dac bigt & dong co 0 10, xe
may. Tuy nhi¢n, do acqui dé bi qua tai nén thdi gian khoi dong ngin (khong qua
I3 + 20s) va phai thudng xwyén cham soc bio dudng acqui cing nhu dong <o
dién (chéi than, ¢é gop ..) d€ co thé khoi dong duge chdc chén.

[
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Hinh 9-2. FHé théng kheki dong bdng khing khi nén
I mdy adén khi 2 binh chita khi nén, 3 van khdi dbng. 4. van phdn phéi 5. dang co,
6. van mit chitu, 7. dudng ddn khi nén

9.2.2. Khoi ding biing khéng khi nén

Nguyén tic lam viéc cia he thdng nay nhu sau : dua khéng khi nén vae
xylanh  vao (hoi diém wong dng vdi hanh trnh gidn nd sinh cong do d6 day
piston di xudng lam quay truc khuyu d€ khoi dong dong co.

Khi nén duge cung cdp tii may nén khi 1, hinh 9-2, chifa trong binh 2 véi
dp suit khoang 2 -+ 3 MN/m? Khi khdi dong, van 3 md, khi nén dusc din
d¢n van phan phdi 4. Van phan phdi duoc din dong tit truc cam céa dfng co
¢6 nhiém vu phan phéi khi nén dén cic xylanh ding thdi diém va ding thd
lam viée. Ti van phan phoi, khi nén theo cac Sng ddn 7 gua van modt chitu 6
vao cdc xylanh.

Thong thudng, khi nén do mdét mdy nén vdi ngudn din dong riéng cung
cip. Mot sd loal dong co o6 k€t cdu dic bi¢t ding mot xylanh nhy mot may
née d€ cung cap khi nén cho jan khoi dong ti€p theo. Khi d6 nhién liéw khong
dide cung cdp cho xylanh nay. Két thoc qud trinh nap khi nén, xylanh nay lai
lam vi¢e binh 1hudng nhy cic xylanh khac cha dong co.

H¢ thong khdi dong bing khi nén c6 uvu di€ém la khdi dong rdt chic chén,
thoi pgian khoi dong ¢6 thé kéo dai. HE (hong nay thudng dung cho dbng co
dicsct ¢d trung binh vd O 1on nhy dong ¢ mdy phdt diCp, tau thiy, xc mdy
quan sd .. Nhuge diém chinh cia he théng ta phic tap vh ¢dng kénh



9.2.3. Khoi dong bing dong co xing phu
D¢ khdi dong dong co chinh 2, hinh 9-3, trudc hét phai khai dong domg co

xang phy 3 nhd co cdu khéi dong 1. Trén hinh 9-3 trinh bay ki€u khai dong bang
gial day quin guanh puli cia o

. “

phu né én dinh, ngudi dicu 2 A //3
khién dong ly hop 5 d¢€ \ :

truyén moémen sang banh da 1]
vi “m,] quay truc khlj}}fu dOn‘g', \\E /g\
¢co chinh. Ly hop cing phai )|
¢6 chilc nang cna khép mot -

dong ¢o phu. Khi dong co

chigu d¢ khong cho mdmen

ti dong co truyén sang dong

co phu khi dong co chinh nd M
(xem muc 9.2.1). Dong co
xang phy o cong sudl

Hinh 8-3. /1§ thidng khdi diny blng dong o xdng phu
khoang 20% cong suft cha F co cdu kidi ding co phu 2 déng co chinh 3 ding
co xding phu, 4 hip hanh 43, 5ty hop

dong co chinh,
Khi khdi dong bang dong co xang phu, thoi gian khdi dong 6 thé kha lau,
s6 lan khoi dong khong han ché, nhi¢t lam mat dong co phu dugc ding ham
nong dong co chinh ¢é tac dung hé tro khoi dong .. vi vay khadi dong rat chin
chdn. Tuy ohicn. cdu (o, sit dung va thao tic véi hé théng nay tuong déi phic tap.
Loai khoi dong nay thudng diung 6 dong co diesel may kéo, mdy Gi, mdy.xac...

9.2.4. Khéi dong bidng sitc nguiri

Mot 86 dong c¢o ¢d nhdo nhu dong co xc mady, may ndng nghi¢p ... dugc
trang bi h¢ thong khdi dong don gidan nhat thudn tay bang sic ngudi dé lam quay
tryc khuyw déng co. Cé nhiéu kiéu khdc nhau nhu giat day qudm, (xem muc
9.2.3) ; dap chan ... Ngoai ra, mOt s dong ¢o 0 1@ bén canh khdi dong bing
dién con co thé khadi dong bdng tay quay (maniven) khi khoéng khdi dong duoc
bang acqui.

9.3. THIET Bl HO TR KHOI DONG

D¢ donp o dé khdi dong, thong thudng, trén dong co ¢ b iri cac thidt bi
hé 1ro khoi dong (ngoai hé thdng khdi domg thudc heé théng nhicn lidu, xem muc
d, thuoc 5.1.2.3, hay ndi ta1 dién wrd mach so cip, xem muc 92.1). Co rdt nhi¢u

loai thiét bi hd trd khdi dong khac nhau nhung phd bién la ba loai ddoc trinh
Cbav dudi  day.
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9.3.1. Co cdu gidm dp

Hinh 9-4 trinh bay modt co ciu gidm
dp bd tri trén ndp xylanh cia ddng co.
Khi khdi donpg. gat tay gat | theo chitu
mii t¢éa, cam 2 s¢ ty 1én co md lam cho
xupap luon luon mo. Do khdng <6 qua
trinh ncén hay ndi cdch khde khong tdn
cong nén nén ¢d thé guay true khuyu
dong co mos cach dé dang dén toc do
vong guay khdi dong. Sau d6, gat tay gal
vé vi tri ban ddu, xupap duoc giai phong,
qud trinh nén lai dién ra d€ dong co nd
vi khoi dong. Co cdu giam ap nay rdt pho
bicn o doag o dicsel,

Mot s dong o xang hai k¥ ¢d nho
quét vong nhe dory ¢o x¢ mdy, dé hd rg
khoi dong, ngddi ta 1hi€t k& mdt van riéng
trén nap xylunh goi 1a van gidm 4p cing

hout ddng theo nguvén tic trén.

Khiic véi co ciu gidm dp (rinh bay

Hinh 9-4. (o cfu gidm &p tén
nép xylank .
1 Cam, 2 fay gat, 3. xupap thes

¢ trén chi hoat ddng khi nguoi digu

khidn khoi dong téc dong, co cdu pidm dp w dong (hinh 9-5) lam viéc hoan

lan td dong viv dude st dung 3
dong <o bdn k¥ ¢d nhd Honda
GX 120 K1, GX 160 K1 ... khoi
dong bang day quin. Khi khoi
dong, téc do vong quay ban diu
nho, Iie cing caa id xo0 4 kéo qua
vang 3 lam cho mat déy con doi ty
vio vau 6 ma khong (¢ vio vong <o
s6 cia cam 2. Do da, xupap
khong dong kin, dong ¢o Khong <6
qui trinh nén nén quay nhe nhang.
Khi 16c & dong co da [én, luc ly
tam ¢ qua vang 3 thing sdc
cing 1o xo, khién cho qua vang
xoay quanh chat 5. Vidu 6 tach
khai bé mit con doi nén con doi

L
hoim toin iép “xoc vii tit cd . cdc 4 4

S

1] s

+ A

Hinh ®-5. (o cfiu giam dp tw dong
truc cam phdi kM, 2. cam, 3 qud wing.
xa, S chdr quay, 6 vau ndng 7. con d
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cung caa cam 2, xupap duoc dong kin thco qui luat cia cam va dong o duoc
khoi dong. Tai 131 ca cac ché dd lam wvige, toc dd vOng quay cia dong co ludn
16n hon nhidu so vai t8¢ do khoi dong nén vdu ndng 6 khong ty vao be mat
lam vice cta con doi tam sai ¢éch qui ludt phoi khi.

9.3.2. Thiét bi sdy khéng khi nap

Mot sd dong co dicsel 6
10, mdy kéo st dung sdy ndng

khong khi nap vao dong co
bang cach dé1 nong khong khi
irén dudng dng nap hodc trong

buong chay dong cd. Nhde [a

déi vai dong o b budng chay

ngan cach (do dién tich budng
chiy ldn. mdl mdt nhi¢t nhicu
nén kho khoi dong) thudng sda

. . . i 1 f_.f
dung di¢n trd sdy ndng trong 2"
buong chay phu, hinh 9-6, goi Hinh 9-6. S8y wding khi nap frong buing hdy
Ja bupi sdy. Di¢n nang ticu thu bing dign o

Londp xyfanh, 20 dién wrd, S0 dign e,

cha dign rd do acgui cung cap. £ thén bugi séy, 5. voi phun

9.3.3. Thiét bi sdy todn bé ding co

Sdy nong toan b¢ dong ¢¢ nham tang nhiét do cda moi chitl cong ldc vi
diu boi tron do d0 gidm d¢ nhdl cha dau. Qua dd tao dicu kién cho qua trinh
bay hoi. hoa teon cda nhicn licu voi khong khi 1ao thanh bhén hop va giam ma
sil cing nhu 8n thit nhi¢t trong qud wink néa nén khat dong d¢ dang hon.

DE sdy nong dong co xang thudng ding nude aong dé vao he thdng lam
mat vic dé dau néng vio hé thdong boi tron,

Dai vdi dong co hu thiy thdadng ddn hol aude co nhict 30 cao vio binh
trac doi nhiét d¢ gin nhi¢t nude tam mat dong co. Dong co mdy kéo doi khi Jip
mat Thict bi gia nhi¢t ngay trén dong c0 <€ him ndng nude va diu hai tron.

D¢ sy nong dong ca lam médt bing khong khi, npudi ta (thdong dung mot
dén X1 tao ra lubng khong khi nong vao bén dudi tadm che may.

NG chung. so voi cic aude ¢ xé lanh, & mede 1a nhiét- 4o khong khi tuong
ddi cao nén khonp nhat thice phii si dung cie thiét bi nay.



Chuong X
KHi THAI VA VAN BE O NHIEM MOI TRUGNG

10.1. KHAI NIEM CHUNG

bong co dot trong 1a mot trong nhitg nguén chi yéu gay o nhiém moi
trutng do dn va nghiém trong hon |4 thai vao méi tridng nhidu chat doc hai (chia
trong khi thai). Ngiy nay van dé bao vé mdi trudong duge quan tim & moi noi rén
th¢ gidi ndi chung vA & nudc ta ndi riéng.

B¢ giam tiéng dn. hdu hét dong co duge trang bi binh tiéu am trén dwding
thai. B¢ kiém sodt phat thai 6n hién nay mdi chi ¢c6 mot $6 nuée cd nganh cong
nghié¢p ché tao déng co phat trién dua ra cdc tiéu chudn vé 1iéng én cua dong co. Do
han ¢h¢ v& khuon khé gido trinh nén & day khong dé cap dén vén dé nay.

Péc hat trong khi thal dong co trirde hét phu thude vaoe loal nhién lieu sa
dung. Dai da 6 cdc déng co hién nay dimg xang va diescl tr ddu mo lam nhién
Hiew, Phidn idn san luong diu mo khai thiac va che bién duge ding lam whién liéu
cho dong co dét trong. Ricng 6to vai hon 700 tri¢u chiée cdc loai hang nam tiéu thuy
hitng tv 12n xang dau vil thai vao moi wuong hang tram triéu tan chat doc hal. Nam
2005 Viet Nam ¢6 khoang 600.000 ot0, 13 tricu xe mdy va ticu thu  khoang 10
tricu 1an xang dau, Lugng 016 vh X¢ may ty khong nhiéu nhung tap trung chi yéu
& cdc thanh phd in nhu 11a Noi, TP Hé Chi Minh nén gay ra 6 nhiém nang né, can
phai ki¢m sodt chat c¢hé. Ngoai ra, do yéu cau hdi nhap trong viéc bao vé moi
ruong. Viét Nam chiing ta bat dau ur 1995 vdi Nghi dinh 36/CP timg buéc kiém
soit khi thai dong co.

‘Trong khi thai déc hai chita cde thanh phan doc hai (xem muc 10.2). D¢ kiém
sodt khi thai phai kiém sodt tir ngudn va kiém sodt khi kiém dinh dang kiém.

Kiém soat khi thai tir ngudn ap dung cho dong co mdi théng qua thir nghiém
cong nhankicu (Type Approval Testh.Naudi ta chon ngiu nhién mot s¢ dong co lam
dai di¢n cho kicu dong co dua vao thir nghiém trén nhimg hé¢ théng thir nghiém khi
thai chuyén dung theo nhimg qui trinh thir tiéu chuan. Hién nay trén (b€ gidi ¢d 3 hé
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théng ticu chudn kiém sodt khi thai cia Chan Au (EU), M$ va Nhat Ban. Chau Au
ap dung tiéu chudn EURO | tr 1991, EURO 2 nam 1996, EURO 3 tir 2000, hién
dang dp dung tiéu chudn EURO 4 tir 2005 va sé 4ap dung EURO 5 tir 2008. Viét
Nam s& ap dung tiéu chuan EURO 2 tir 1/7/2007 va 1iép theo la cdc tiéu chuén
EURO cao hon. K&l qua thir nghiém duge so sdnh véi cic tiéu chudn gidi han doc
hai yéu cdu, néu dat thi kiu dong co dé duge cip chimg nhan dé ¢c6 thé duge uru
hanh trén thj trudng.

Kiém sodt khi thdi déi vdi dong co dang luu hanh duogc thyc hién boi ca.quan
dang kiém. Hién nay, cuc Dang kiém Viét Nam ¢6 mang luéi dang kiém cac
phuong tién co gisi dudng bo (60, xe mdy), dutng thuy, dudng sit,...d nhién dia
diém. Cac phuong tién néi trén theo qui dinh phai dang kiém dinh ky d€ kiém tra
nhiéu chi tiéu k¥ thudt trong dé c6 chi tiéu vé khi thai. Thiét bi do khi théi khi dang
kiém 13 cac thiét bi chan dodn (Diagnostic Equipment) dé phan tich xac¢ dinh cic
khi doc hai (xem 10.2) va do khdi theo cac qui trinh thir don gian. Céc phuong tien dat
yéu ¢in sé nhan duge gidy phép Iuu hiinh c6 thoi han theo qui dinh cia dang kiém.

Dé giam 6 nhiém méi trudng do khi thai dong co cdn ¢6 sy phéi hgp dong bo
trong mot he thdng théng nhat cic bién phdp sau.

Thit nhat, cic nhd ché tao dong co d6t trong phai nghién ciu ché tao ra
nhimg déng co ¢6 cdc thanh phan doc hai trong khi thdi ndm trong gidi han clla cdc
ticu chuan ngay mat nghiém ngat hon.

Thit hai, cac nha guan |y phai nghién ciu dua ra nhimg tiéu chuan tién tién va
kha thi tic 14 phit hop v6i diéu kién kinh ¢ va cong nghé hién tai va tuong lai.

Thit ba, ngudti st dung phai tuan thi nghiém ngat cdc tiéu chudn va qui dinh
¢lla cac ¢G quan quan 1y nha nude vé kiém sodt khi thai dong co.

Do han ché vé noi dung nén dudi day chi xét nhimg van dé hién quan dén
bién phip thi nhai.

10.2. THANH PHAN POC HAI TRONG KHi THAI

Bin chdt cis yud trinh chdy 14 qua trinh Oxy hoa nhién lice. San vat chdy
trong khi thii cua dong ¢o dot trong co rdt nhicu thanh phan khic nhau. Trong
80 do cdc thanh phin sau day gay 0 nhiém nhitu nhdt d6i véi moi truong :

= Oxytcachon 'CO,

= cac loal oxynito goi 1at 1a NQy,

— cic thanh phan cacbuahydrd khong chdy hodc chda chdy hét goi it a
Cinl I,
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~ cac chdt thai & dang hat (Particulate— Matter),
- c¢Ac hop chdt c¢6 chiéa chinéu dung xang pha chi.

Oxytcachon 13 mot khi khong mau, khong mii nhung rdt doc vdi co thé
con ngudi. Khi Oxytcacbon két hop véi sdt c6 trong sic 16 clia mdu s€ tac thanh
mdt hop chdt ngan cin qua trinh hip thu Oxy cia hémoglobin trong mau, lam
giam kha nang cung cdp Oxy cho cic t€ bao tiong co thé. )

Oxytnito NOx trong khi thai chi véu c6 dang NO, khi & trong khi quyén
s¢ ¢6 dang NOz Noi chung, dxytnito c6 miu ndu dd, rdt doc ddi véi dddng ho
hdp. Ngoai ra chinh NO; 13 nguyén nhan giy ra cic tran "mua axit"

Ddi vdi cacbuahydrd thi khé. co6 thé danh gis tac hai trdc 1iép. Vi du nhu
paraphin va naphtanin c6 th€ coi 12 v0 hai. Trai lai cic loai cacbuahydré thom
rit doc, vi du, cac loai lién k€1 mach vdng c6 nhan benzen 1a 1ic nhan giy ung
thdt. Tuy vdy dé don gian khi dua ra cdc tiu chudn v& moi trudng, ngudi ta
chi dua ra thanh phin CmHn t6ng cOng trong khi thai. Cacbuahydro cda khi thai
khi tdn tai trong khi quyén cdon 1a tic nhan gdy ra suong mi, gdy tdc hai cho
mit va niém mac cla duong ho hip.

Cdc chét thadi ¢ dang hat bao gdm cic chdt rdn va léng (iIrd nuéc) O. nhigt
d0 nhd hon 52°C. Cic chdt thai rdn chi y&u [ mudi than hay con goi 1a Bd
hong sinh ra do phan hiy nhi¢n li¢u vd diu boi tron. Mudi than giy doc hai
d6i voi ¢ thé con ngudi vi c6 chita cic loai cacbuahydro doc hai nhd &4 trinh
'hay 3 trén.

Mot théi gian dai hop chét cha chi (tetrametyl chi hodc tetraetyl chi) duge
pha vao xang d€ tang tinh chéng kich né. Nhimg do chi rit doc vai site khoé va moi
trudng nén hi¢n nay hdu hét céc nude da sit dung nhing chat phu gia khac dé thay
chi. Viét Nam da dung xdng khong chi tir 1/7/2001. Vi thé 0 day khong xét céc hgp
chat doc hai chifa chi ¢6 trong khi thai dong co xang.

Cac thanh phin doc hai chinh trong khi théu phu thudc vao Ioal ddng co
duoc thé hién r6 thong qua cic s6 liu trong béng 2.

Nhu vay cic thanh phdn déc hai chinh trong khi thdi dong co xang 1a CO,
CH, va NO, con trong khi thai dong co diesel ngodi ba thanh phin ndi trén con cé

P-M, vi trong dong co diesel mot phdn dang ké nhién liéu khi chdy & dang giot nén
sinh ra nhi€u mugi than.
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Bang 2

(g/kWh) ;]
Thanh phan = -

pong co xang TDéng co diesel 4 ki TDﬁng cd diesel 2 ki

co 70 + 80 4+5 1

NO, 12 5+ 8 ]

CoHn 0+ 100 ® - 29 50

Mudi thar 04 14 = 20 122

. - -

Thanh phén Dong co xing Déng co diesel
Khong t& Toan tai Khang tai J Toan téi
CO (% thé tich) 2+ 8 1+ 6 < D04 005 = 03
NO, (phdn triéu) 0 + 100 200 + 1500 < 70 VO = 1000
C.H, (phan tigu) 300 + 8000 200 + 2000 50 + 200 00 + 500

[ F— .

Pé ddp img cac tien chuén ngay cang ngat nghéo, cdc nhi ché tao 610 phai chi
phi rit nhiéu cho viéc nghién cru giam cdc thanh phan doc hai trong khi thai coa
dong co. *

10.3. CAC PHUONG PHAP GIAM NONG 00 bOC HAI TRONG KHI THAI
PONG CO

Co nhitu phuong phip duoc st dung d€ giam ndong do doc hai trong khi
thdi dong co, nhung b thé chia thank hai nhom.

Nhom thi nhdt bao gdom cac bién phap lién quan dén cdu tao va 16 chilc
cac qud trinh lam viée clia ddng co.

Nhom thi hai bao gom cac bién phap xi ¥ khi thai. Sau day s trinh bay
mot vai bién phiy ©6 tinh chat di€n hinh va dai dién cia mdi nhém.

10.3.1. Mot 56 bién phdp két cdu dong co

10.3 1.}, Phuong phap ludn hoi khi thdi

Phuong phap nay duoc ding ca o dong co diesel va dong co xang (hinh 10-).
Mot phan khi thai duoc dén nguoc trd lai dudng nap 7. Luu lugng dong agugce
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Hinh 10-1, So da ding oo sic dung ludn hdi khi thai
I dong co, 20 Blah tiéu dm, 4 dwong thai, 4. dwing ludn hoi khT thai S0 bo dite khidn,
6. buecrm HET New khi thai 7. dwimg nap

duac dicu khién boi van G¢t luu 6 va b ditu chinh 5 tay thuge vio tai trong cia
dong cd.

() déng ¢o diesel, wong khong khi nap hdu nhu khong thay déi theo taj
trong. Do d6 khi tai nho, h¢ s6 du lvong khong khi 4 rdt 16n nén nhi¢t do qud
trinh chay rat thap. DEé biao dam dong co lam viéc binh thuong & @i nho, 1y s6
nen € phai 16n do do nhiér do qud trinh chidy & ché dO tai 10n rdt cao lam tang
thanh phan NO..

Khi din mot phan khi thdi ¢6 nhi¢t do cao tro lai duong nap dé dot, nhiél
do qua tnnh chity O 1di nhd vin di 1on d¢ bao dam cho dong co lam viée binh
thuong ma khong phai ling 1y s6 nén & Mat khic do nOng do Oxy trong qua
trinh chiy 1t hon nén nong d6 NOx trong khi thai & ch€ d¢ 1ai nhd cing 11
hon Tuy nhi¢n khi"d6 nong d0 CO va CyHp ciing nhd mudi than s€ tang Ién.

Ngoai loi ich gidm duge thanh phdn NOy dd néu ¢ trén, phuong phdp nay
con ¢ vu diém la dong ¢o it nhay cim vOi sy thay d6i loai nhién licu va o
Ih¢ dung duoc nhing nhicn licu kho chiy nhu alkohol ... do nhi¢t d0 qua trinh
chiay nho, dong co lam vi¢e ém hon, 1ai trong tac dung lén cac chi tict cha co
cau truc khuyu - thanh truyCn giam.

Khi i tang, nhiét do cia dong co tang dan, bo dic¢u khién s¢ tic dong
dén hudm ¢t Tvu JO¢ giadm din Idong khi thai luan hoi.

Dong co xang cing sit dung phuong phip nay & ché do tai nhé. Cing giGng
nhy ¢ dong ¢o diescl, do hoa tron véi mot Juong khi thai co nhi¢t do cao nén
nhi¢t do cia qud trinh nén tang, dam bdo cho hoén hop duoc d6t chay d€ dang.
Mt khiac nong do O6xy khi d6 gidm va nhict do trong qud trinh chay nhd nén
nong do NOy tao thanh trong khi thai s¢ giam ro rét. Do 1a mue dich chinh
clii bien phiap nay. Tuy nhién, ¢ ché do khong tai. khi thai khong duoc dua tro
lai d€ do1, vi khi do hén hop <6 thé  khong chiy duoe, dong co s¢ bi chét may.
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Tém lai, phuong phéap dua mot phan khi thai tro lai d6t rong budng chay
duge ding cho ca dong co diesel va dong co xang nhung chi & ché do tar nho. 0
ché do toan tai khong duge dua khi thai trd lai dé dot vi khi d6 s& lam giam cong
sufit cue dai clhia dong co. Gén day, dé€ tang hiéu qua giam cla phuong phap nay thi
khi thai luan héi con duge lam mat trude khi quay tra lai dudng nap.

Mot s6 06 10 cia cac hdang nhu Mercedes — Benz, MAN, Toyota ... da sid
dung phuong phap nay.

10.3.1.2. Phueng phdp hinh thanh khi hén hop phdn lap

Phusng phap nay duoc sit dung & déng co xdng. Ban chdt cia phuong phap
nay la bé tri mot bugi didnh lta trong budng chay cia dong co tai vi tri hdn
hop ¢o thanh phan A nho (hdn hop dam] dé dot hdén hop bang tia lia dién.
Phin hén hop nay sau khi bOc chiy s€ 1am mdi dé d6t phan hén hop con lai
c6 thanh phian A 16n (hén hop nhat). Nhu vay, hén hop toan bo cia dong co
la hén hop nhat s¢ duoc d6t chay ki¢t — hOn hop nay & dong co thomg thudng
la qud nhat, khong thé chiy duoc - do do giam dugc cic thanh phian doc hai
trong khi thai

Hi¢n nay, tdl cd cic nha sdn xudt O (6 hang dau thé gidi deu nghién ciy
ch€ 1o dong ¢o hinh thanh khi hdn hop phan 16p va di dua ra rdl nhidu loai
k€t cdu voi budng chdy thOng nhdt va budng chay ngan cich. Hinh 10-2 néu
mot vi du v& mot loai dong co
phin l6p cua hang Ford c6 tén la
Ford Proco voi budng chiay théng
nhidt. Nhién licu duge voi phun 2
phun vio gian @m xylanh tao thanh
tia phun véi goc tia khodng 100°.
Do k€t clu dudng 6ng nap 5 co
dang xodn tc¢p tuyén nén trong
xylanh vao thoi di€m phun nhien

W

"% S
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licu vin con dong xody quay tron
cia khong khi quanh tam xylanh.
Nhi¢n licu phun ra sé duoc cuGn
theo va hoa tron v khong khi tao
thanh hén hop. Do dnh hudng cia
lve ly tam nén thanh phin hén hop
‘cing xa tam quay (cang sal
thanh budng chay) thi cang dam.
Bugi duoc dat & mot vi i nhdt Hinh 10-2. Phuong phap hinh thanh khi hén

dinh o vdi 1am xylanh (ddu chit hop phén Iop Ford Proco

thap 1rén hinh 10~ 2). Khi bugi bat I wylank. 2 voi phan. 3 bugi, ». nép syladh,
5. dietmg nap, 6 dirdmg thai, 7 piston

-
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tia lira dién, hén hop sdt bugi (c6 thanh phdn dam) s& chdy va lam méi dé dot
phdn hon hogp con lai. BSi v6i loai dong co hinh thanh khi*hén hop kiéu nay,
thai di€m phun va thdi diém ddnh lta cé quan hé mat thié’l vOi nhau va ducc
diéu khién bang thiét bi dlén tir.

bé diéu chinh tai trong clia ddng co tlr toan tai dén 50% tdi ngudi ta chi
thay déi luong nhién liéu phun vio buéng chdy, con lugng khong khi nap giit
khong déi. Phuong phdp diéu chinh nay giéng nhu & dong co diesel goi 1a diéu
chink chat. Tir 50% tai rd xuong, lugng khong khi nap ciing duge diéu chinh
thong qua mot budm 1iét i (khong trinh bay trén hinh vE) vi khi d6 hén hop
qua nhat, téc do lan tran mang lira giam, qué trinh chdy kém din dén gidm
manh tinh kinh t€ cia dong co.

Phuang phéap hinh thanh khi hén hgp phén ldp néu trén ding & dong ca
phun xang truc 1é€p {(Gasoline Direct Injection- GDI) thye chat thude loai hinh
thanh khi hdén hgp bén trong gdn v&i hinh thanh khi hdn hgp cla dong co
diesel. Vi vay, dong co nay ngoai kha nang gidm doc hai trong khi thai con c6
uu diém khic so vdi cla dong co diesel nhu sudt tieu hao nhién liév thip & ché
do tai trung binh va nho. Do d6, né rit thich hgp cho dong co 6 té chay trong
thanh phd 14 dong co thudng xuyén 1am viée vai cdc ch& do i trong nay.

Cidc bién phap vé k&t cdu dé giam déc hai khi thai con rdt nhiéu nhung do
gidi han vé khuon khé nén khong trinh bay trong gido trinh nay.

10.3.2 X1z Iy khi théi

Cdc bién phdp vé két cdu dong co dé giam ndéng do cdc thanh phdn doc hai
trong khi thai khong thé tuon l.uén dap tmg céc tiéu chudn ngdy cang cao vé biao vé
mai trudng. Chi c6 thé giai quyét triét dé van dé ndy trén co sd dp dung cic phuong
phdp xUr 1¥ khi thai bing cdc bo xir ly dit wen dudng thai cla dong co.

Nhu trén di khao sat, do nhimg dac thi riéng nén thanh phan doc hai trong
dong co xang va déng co dicsel khac nhau, vi vay cdo bién phdp x(r 1y ddc hai ciing
" ¢6 nhimg diém khac nhau. Sau day & trinh bay mot s6 bién phap phé bién trong
thuc t¢ cho timg loai dong co.
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Hinh 10-3. 80 xib Iy ba thanh phin
1owi L lop dém 30 lai 30 4 ldp var héu trung gian. 5. lop xic fac

10.3.2.]1 Dong corxang

DAi vdi dong o xang, ngudi ta da tim ra mot bo xit ly xac tdc (catalyst)
co 1hé dong thodi xit 1y 161 90% céc chdt doc hai chinh 1a CO, CmHn va NOx-
Bo xit Iy nay duoc goi la bo xit Iy ba thanh phan (hinh 10-3).

Vo | cia ho xit ly thuong bing thép. Gittla vo va 16i ¢6 mot lop dem 3
bing s6i vO o hoac phoi thép dé bu it gian nd vi hhigt. Loi 2 thuong bang
pom rbng voi chieu day vach khoang 0,2 mm va mat do khoang 30 16/cm? hoac
biang thép la cuon lai d¢ tao ra cic rdnh luu thong cho khi thai lvu déng qua.
Nguoi ta phi trén heé mat cha rdnh mot 16p vt licu trung gian 4 (wash - coasl)
bing y— Al203 ¢ tic dung lam tang do 10i 16m cia bé mat do do tang di¢n
tich tham gia phan ung (dién tich 1ép xic dat 16i 15 + 25 m%em®), Ben trén
lop wung gian o I0p vt Lidu xde tac 5 bang kim loai hiém i platin va rodium
véi mat do khoang 1.5 dén 2 gam cho 1 dm® thé tich 16i.

Platin ¢6 tic dyng xac tac tang cdong qua trinh O6xy héa con rodium tang
cudng qud trinh Khi.

Qua trinh Oxy hoéa gdom c6 c¢ac phan ing sau :

CO + 112 0, = COp

CyHp + (m + n/4)0; = m CO; + n/2 H,0.
Con qua trinh kha, vi du nhu doi voi (NO) :

NO + CO = 1/2 N, + CO,.

Tuy nhicn cudng do cic phan Ung no6i trén phu thuge rat nhitu vao muc
do ddm nhat coa hGn hop  dng tac cia dong co. Hinh 10-4 thé hién 1o quan
h¢ nong do cic thanh phan 1oc hai irddc bO xi Iy (a) va sau bd xit Iy (b)
theo h¢ sé du Ivong khong khki 4.
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Hinh 10.4. Thanh phdn dic har cia khi thai tneoc xie Iy a) va sauw xit ly b)

nong do trude bO xi Iy — nong dO sau by xu ly

Thong <6 7 =

dioe goi la hicu qua xi ly. D6i vdi bd xi ly ba thanh phan. 7 c6 thé dat 16
X7 1 MmOl vang riat hep xung quanh gia i h¢ s6 dd lvong khong khi A = 1 (hinh
[O—4h). Vi vav. h¢ théng nhién liéu cia dong co cu thé la bo ché hoa khi (c6

nong do truée bo xa ly

trang bi di¢n 1) hay thi€t bi phun xang phai di¢u chinh sao cho 1 =

tin hicu v& thanh phin A c¢ho bo ditu khién dién it cia h¢ théng nhién licu.

Cam bién A (hinh
1= 3) thue chat gom cac
di¢n cue x6p 4 hang
platin,g O gitta cac dicn
cde nay co mot Iép chdt
di¢n phan rin 2. Toan
bo khéil dién cde duoce
lap trong vo thep mong 3
e cde i d¢ ki thai di
yuwi. BE mat coa dicn oye
ngoai GEp xue vai dong
khi thdi cd nong dO Oxy
riat nho, con dién cye
trong HEp xue voi khong
kht tinh. Do co sd ¢hénh
leeh ve nong do Oxy nén
pitta hai dién cue xudt
hicn moy dién dp duoce
xie dinh bing von ké 6.

~Dr—.

‘ 5
@
el
Y
Khi thai !
-——

2 — 3
L

T

Hinh 10-5. Cam bicn thanh phdn hé 56 di heorng
khong khi 2

I duimg Gng kA thdl, 2 chér didn phdn rdn, 5 vd bao v,

4 dién cwe, 5, mfp heo v, O vin ké

16

. Mot
by cim bién A duoce Mp trén dudng dng thai phia trude bo xar 1y sé cung cdp



Tin hi¢u di¢n ap nay dugc truyén v¢ bd di€u khién cia h¢ thong nhicn lLidu.
Chi tir nhiét do 300°C trd Ién chdt dién phan moi cho cac ion Oxy di qua. Do
d6, dé nhiét do cia cdm bién nhanh chéng dat gia tri nay, nguoi ta bé tri mot
bo phan gia nhi¢t cho cam bién (khong thé hién trén hinh 10-5).

Hiéu qua xir 1y con phu thuge vao nhiét do va cac thanh phan khdc nhau
trong khi thai. Ving nhiét do lam viéc ctia bo xur ly tir 300 dé&n 900°C. Néu trong
san pham chédy c6 tap chat hoac cdc chat phu gia trong xang hoac déu boi tron
bam trén bé mat hap thu cha bo xir 1y thi hiéu qua xt |¥ s€ giam rat nhiéu. Cu the,
dong ¢o ¢6 bo xir Iy ba thanh phan khong duoc ding xang pha chi.

Dai vai dong co phun xang e tiép (GDI) diung hén hop ngheo (A >1)
khong thé sir dung duge bd xir Iy ba thanh phén. Khi d6 phai ding bo xir Iy xac
tac 2 cip. Cap thir nhat xir 1y 6xy hoa CO va C, H, (xem muc b. ctia 10.3.2.2 dudi
day). Cap thur hai khir NO, bang bé xtc tdc hip thu (NO, Absorber Catalyzator).
Do khuodn kho han ché nén khong trinh bay & day.

10.3.2.2 Pong co diesel

D6l vén dong co diesel, viéc diéu chinh 1ai trong duge thuc hién bang diéu
chinh chat, hé s6 du lugng khong khi A thay d6i trong mot pham vi rat rong
nén khong thé dung bo xir Iy ba thanh phin vi doi hoi A = 1. Do dé xit 1y Khi
that ¢ dong ca diesel phitc tap hon, hién nay dang sir dung cac phuong phip
sau. ‘

a. Xur 1y nhiét

Nguyén tac cta phuong phap nay 1a luu giit khi thai khd lau o trang thai
nhiét do cao dé kéo dai thoi gian phan (mg 6xy hod cédc thanh phdn doc hai nhu
CO va C,H, thanh CO, va H,0O trudc khi thai ra mo6i trudng. D€ lam diéu dé phai
cho khi thar ngay sau khi ra khoi dong co vao trong mot binh chira ¢6 thé tich di
lan boc bang vat liéu cach nhiét. N6i chung, d€ xir Iy nhiét ¢6 hiéu qua, nhiét do
d6i vén khi thai phai rat cao nén chi dat dugc & ché do toan tai. Ngoai ra, thé tich
binh phai di 16n dé thoi gian luu cla khi trong binh di lau cho phan (g dién ra
triet dé. Vi du, véi dong co c6 Vy = 10 |, nhiét dd khi thai & ché do toan tai la
800"C thi thé tich budng phan (mg 16i thi€u 12 150 1. Do d6, phuong phip xir 1y
nhiét ding cho déng co 616 khong phit hop vi ché do tai luon thay déi, it khi van
hanh Jau & ché do toan tai va buéng phan (mg qué céng kénh nén rit kho ba tri.

b. Xar 1§ xtic tac 0xy hoa

Bo xir ly xiic tdc 6xy hod vdi chit xdc tdc kim loai, thuong diimg 13 platin,
¢o tac dung lam giam nhiét do phan tmg 6xy hoa cia C, H, va CO tir 600"C xudng
250"C. Do nhiét do thap nén P-M khong duge oxy hoa tiép tuc. Khi nhiét do thap
hon 250"C thi chi ¢6 mot s6 C, H, duge oxy hoa ti€p, s6 con lai khong duge xif 1y
nén Khi thai sau khi ra khoi bo xi&r ly van ¢é mii nhién liéu. Thong thudng dé tan
dung nhiet, bé xu ly 6xy hod dugc b tri trude bo loc mudi than (xem muc d. dudi
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day). Do d6, b€ mar xic tic cha bd xir 1y 6xy hod thudng bi bAm muoi than trong
qua trinh lam viéc din dén [am giam hiéu quéa xir Iy.

c. Xir 1§ xic tiae khir NO,

. Hinh 10-6 vinh bay so d6 nguyén Iy phuong phap xir 1y xidc tac khit NO,
(Selective Catalylic Reduction - SCR) trong khi thai dong co diesel.

Thong dung dich uré

}
——— |
NO,trong khi
thai tir dong co _ 1 1

N,vi H.,O

Gia nhif‘;t thuf{ phal'l dung Bo Phal‘l khir xdc I?}!C :j K 3

dich uré tao thanh amoniac

Hinh 10-6. Xo iy xuc tac khd NGx

Khi thaj tir déng co duge tron v&i dung dich uré (cé cong thirc hod hoc 13
H,N-CO-NH,) theo ty 1¢ nhat dinh r8i dua vio bd phan tién xir 1y 1. Tai day dudi
tac dung cila nhiét d6 tir 200°C r&s 1én, nudc bay hoi va uré thuy phan thanh
amoniac theo phuong trinh:

- H;N-CO-NH, — NH, + HNCO
HNCO + H,0 — NH, + CO,
Nhir vay sau I chi ¢6 NH, va hoi nudc. Tai bo phan xic tic 11, dudi téc

dung clia amoniac NO va NO, hoan nguyén thanh N, vi nudce theo céc phan iing
saus ’ )

NO +NO, + 2 NH, — 2 N, + 3 H,0
4NO +0, +4NH, > 4N, + 6 H,0
2 NO, + O, + 4 NH, » 3 N, + 6 H,0
Hiang Purem da che tao bo xir Iy khir NO, cho xe tii ding dung dich uré cé
tén 12 AdBlu dat tiéu chudn khi thai EURO 4 va 5. Dung dich AdBlu ban & cic
cay xang khip chau Au véi san luong khoang 1 triéu tin/nam. Hang Siemens

diing dung dich uré trong bo xir 1y xiic téc c6 1én 1a SINOX ding trong céc thiét
bi déng luc cb 16n.

o d L(_:sc mudi than
Bo xir 1y dung trong dong co diesel chi ngan va giir lai & 161 bg x{ 1y cdc tap
chat ran chd y&u 14 mudi than nén con cé thé goi 1a bo loc muoi than (Diesel

Particle Filter - DPF). Mét loai Ioc nhu vay duge thé hién trén hinh 10-7..Bo loc
trén hinh 10-7,a cé 15i {oc bang gdm x6p dat trong vo thép. Khi khi thii di qua
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cdc 16 x0p ctia 161 loc, cde phdn t muoi than sé duge giir lai, Loi cla bo loc trén
hinh 10-7.b g6m céc 6ng thép mong duc 16 duge quan quanh bing sgi gom.

2
a) :

b) /

Hinh 10-7. Loc muds than trong khi tha doing oo diesel
118t lpc bang gém xbp, 2: i loc o6 xwong bAng thép, quan sor gém
Vin dé dat ra d6i vdi loc mugi than 14 sirc can cta bau loc cang ngay cang
tang 1eén theo thai gian 1am viée cua dong co nén phai giai quyét viéc xir ly cic
chat thai tich lu¥ trong b loc. Thong thudng, ngudi ta tiéu huy mudi than tich luy
bang phuong phap dét dé tao thanh CO,.

Binh thuéng mudi than chi ¢6 thé chdy & nhiét do 600° dén 700'C. Nhiét do
nay chi dat dugc tai bo loc khi dong co lam viée 6 ché do tai trong va téc do vong
quay cuc dai. Vi vay ngudi ta nghién ciu cdc bién phép dé giam nhiét do chay
Ctéa mudi than bang cac chit xue rge ting cudng qua trinh 6xy hoid theo phuong
phap pha vao dau diesel, vi du nhr mang gan, hoac tron lan véi dong khi thai.
Nhimg phuong phdp vira néu ¢ thé giam nhiét do chdy cla mudi than trong khi
thai xuéng dén 300'C.

C6 thé sir dung céc phuong phap lam tang nhiét do khi thai dé dot mudi
than khi tai sinh loc nhu it huu dudng nap hoac phun sau trong hé thong nhién
lieu tich ap. Tuy nhién diéu nay s€ anh huong xau dén chu trinh cong tac va lam
tang nhiét do dong co. Mot phuong phép ¢é hiéu qua la phun nhién li¢u diesel
true iép vao trude loc dé gia nhiét d61 mudi than trong qua trinh tai sinh.

Ngoii bién phap loc va xir Iy cac chat thai ran néu trén, cdc nha ché tao
dong co da va dang nghién ciru d€ tim ra cdc giai phdp giam thanh phdn mudi
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than trong khi thai coa dong co diesel theo cdc hudng nhir hoan thién két cdu cua
hé théng bom cao dp, vdi phun, 16 chitc budng chdy; bao dam cic diéu kién k¥
thuét cia dong co khi van hanh... Muc tiéu phin ddu 14 lam sao giam ham lwong
muoi than trong khi thai dén mic bio dam tuan thi cdc tiéu chuan vé méi trudng
ma khong phdi diing loc, vi bé tri loc trén dudng thai Jam tang sic can din dén
giam tinh kinh t& cta dong co.
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