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LOI NOI PAU

Dong co d6t trong dong vai trd quan (rQRg trong nn kinh té, 12 ngudn
dong lJc cho cic phuong tién van tai nhu 6 16, miy kéo, x¢ mdy, tau thiy, may
bay va cdc may cong tac nhy mdy phat di¢n, bom nudc .. Mat khdc, dong co
a6t trong, dac bi¢t 1a dong co 0 10, 1a mot trong nhitng nguyén nhan chinh gy
6 nhiém moéi truong, nhdt la ¢ thanh pho.

Do tinh phé bi€n cua dong cd dét trong nén da ti lau, hAu nhu tit ca
sinh vien co khi d®u duoc hoc mon Dong co d6t trong. Mon hoc nay trang bi
nhitng kién thic co ban v& nguyén 1y lam vigc va két cdu dong co. Tuy nhién,
cho dén nay chua.cé mot cubn gido trinh nao day v& vin d2 trén.

Cudn sach ndy dugc viét trén co so tap hop nhing bai gidng da dugc giang
day lau nay, ¢0 b6 sung nhiing ki€n thic méi va hién dai v& chuyén nganh sao
cho phit hop voi thyc 1ién Viét Nam.

Truée hél cudn sdch la gido trinh phuc v sinh vién co khi, ngoai ra né
co thé ding lam tai liéu tham khdo cho sinh vién nganh dong co, nganh ¢ 6
khi bit dau héc chuyén nganh.

Ching to6i xin chan thanh cAm on 4p thé cdn bo gidng day bo mon Dong
cé d6t trong, khoa Co khi trudng Dai hoc Bich khoa Ha Noi da dong gép cho
dé cuong cing nhv nodi dung cudn sach nhitng ¥ ki€n qui bdu.

Kink mong ban doc vd cic ban dbng nghiép luong thid cho nhitng sai s6t
do xudt ban lan diu. Xin tr4n trong cam on nhitng vy ki€n dong gop cha céc
ban d&€ cudn sich duoc hoan chinh hon trong nhitng Bin xudt ban sau.

Cac y kién xin gii v& Nha xuft ban Khoa hoc va Ky 'thuat, 70 Tran Hung
Dao, Ha Noi. )

Tac gid



Phan md dau

VAI NET SO LUOC VE PONG CO POT TRONG

1. DONG CO BOT TRONG LA MOT LOAI DONG CO NHIET

Dong ¢o nhi¢t noi chung la nhimg mdy bién d6i nhi¢t thanh cong. Dj‘mg w dob
wrong la mot loai dong co nhiét, trong d6 qua trinh dot chdy nhién licu d€ cap nhict
via qud trinh gian nd sinh cong cia moi chdt cong tdc (sdn vat chdy) déu dugc
thyc hién ngay trong budng cong tac cba dong co. N6i chung, ¢6 (hé phan loai
d(_)'ng co dét trong thudc hé théng dong co nhiét theo so d6 dudi day :

DONG CO NHIET

H

i | i | S ]
May hdi Tuabin Déng cd Déng cd Céac déng cd
nudc khi dét treng phan lje nhiét khac
I
I i ]
béng cd Déng co Dong co gas
X3ng diesel {(ding khi dBt)

Hinh 1. Poung co d3t trong rrong ho céc ding co nhiét

2. VAL NET VE LICH SU PHAT TRIEN
Trong lich s& phat trién ¢6 mot vai mdc dang ghi nhd sau :
- 1860 : Dong co d61 trong dau tién ra doi do ong Lenoir ia mot nguoi

hau ban vi mot nha k¥ thuat nghiép du O Paris ché tao. Dong co chay khi dét,
¢ higu suat . = 2 + 3%.

- 1876 : O mot nha buon & (hanh pho Koln nuéc Dic ché tao mot loat
dong co cing chay khi d6t nhung dat hiGu sudt cao hon véi 7, = 10%.

- 1830 . Hang Daimler - Maybach cho xuft xudng dong co xing diu tién
¢h cong sudt N = 0,25 ma ldc va t6c do vong quay n = 600 v/ph.

- 1897 : Dong co diesel dau tién ra ddi o6 hicu swdt kha cao; e = 20%.

- 1954 : DPong co piston quay do hang NSU-Wankel ché tao néi bat v& tinh
fon nhe.

Nganh ch¢ fao dong co do6t trong phat trién rdt manh. Hién nay san luong
hang ndm uoc unh 40 triéu chi€c véi dai cong sudt ti 0,1 dén khoang 70.000 kW
cho cic linh vye kinh (€ nhu giao thong van tai, xay dung, nong nghi¢p, lam
nghi¢p, nang luong .. va gia dung.

3. PHAN LOAI DONG CO DOT TRONG
.. Theo nhién licu : dong co xang, dong co dicsel va dong co gas con poi
la dong co chay khi (hinh 1). '

b. Theo cach thitc dot nhien lieu trong budng chdy : d6t ardng bic bing tia lia
dicn nhu trong dong co xang, dong co khi va dét do u¢ chdy nhu O dong oo diesel,
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¢. Theo s6 xylanh : dong co 1 xylanh va dong <o nhigu xylanh.
jch b6 tri da Janh d6i véi dong co nhidu xylanh : dong co mot

hang d);yg:l‘ﬁ? CC:UhV (hinh Zay) xt?ay dong co hinh gsao (hinh 2b). Dong co hinh sao
thudng dung cho mdy bay. . ‘

¢. Theo loai chuyén dong cia piston : dong co piston chuyén ‘dOng_tmh tién
hay goi ngin gon 1a dong co piston va dong co piston quay hay con go1 la dong
cd ro1o nhu dong co Wankel.

f Theo didu kien nap : domg co ting d@p va dong co khong tang ap.

g Theo s6 hanh trinh piston trong mot chu trinh : dong co hai ki va dong
co bon k. -

h. Theo phuong phdp lam mét : dong co lam mat bing nudc va dong co
lam mét bang gi6. _

i, Theo téc do cia piston : dong co t6c do thdp, t6c d0 trung binh va dong
¢t cao toc.

3)

Hinh 2. a) dfng co chit V vi ; b) ding co hinh sao

4. UU NHUGQC DIEM CUA DONG CO DOT TRONG
Khi so sanh véi cdc dong co nhiét khic, dong co d6t trong co nhiing wu
diém néi bat san :

- Hiéu suét cao dén 46%, trong khi dd hi¢u sudt cia mdy hoi mudc kiéu
piston 16%, ciia tuabin hoi 22 + 28% va cla tuabin khi 30%.

- Kich thudc va trong Iugng nho, cong suit rieng 1dn do moi qua trinh bién
d6i trang thai cias moOi chdt thyc hién bén trong budag cong 1ic cha dng oo.
Ngoai ra, do ding nhi¢n lieu c6 nhi¢t tri cao nén rdt thich hop trén cic phuong
tién van tai véi didu kién lam viéc di dong.

— Khdi ddng, van hanh, cham soc dé dang.
Tuy nhién dong co d6t trong c6 nhilng nhugc diém co ban la :

- Khong phit ra momen 18n tai t6c 40 vdng quay nhd nén khong khéi dong
duoc khi cé il
- Khéd ning qud td1 kém.
- Cong suat cdc dai (max) khong cao. Mot trong nhitng dong co I6n nhat
thé gidi hi¢n nay la dong co cia hang MAN - B&W c6 cong sudt 68.520 kW

(s0 licu 1997) wrong khi cOng sudt céa tuabin hoi binh thudng c6 thé dat vai chuc
van kW.

- Nhién li¢u dat va can din trong thién nhién.

- O nhiém moi trudng vi khi xa va bn.

Tuy nhién trong vai ba thap nién téi, dong co d6t trong van 1a loai déng co
khong thé thay thé, do nhiing dong co khdc tuy uu viét hon nhung vi nhitng i do
kinh t€ va ky thuat nén chua dudc ché tao hang loal.
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Phén |

NGUYEN LY LAM VIEC CUA DONG CO DOT TRONG

D& c6 thé phan tich k&l cdu cic co cdu, cic h¢ thdag cia dong co & phin
II' clia cubn sach nay, ching ta phai tim hiéu nhilng vdn d& co bin lien qusn
dén nguyén 1dc lam viéc cia dong co.

Churong 1
NGUYEN LY LAM VIEC CUA DPONG CO POT TRONG

Dé ¢6 thé hi€uw duoc nguyén ly lam vigc cia dong co d6t trong, trudc hét
phai tim hiu ban chdt cia cic nhién liéu dudc s dung va hdn hop giila nhién
lieu vdi khong khi tao thanh hén hop chiay. Do gidi han ciia cudn sich ching
ta chi xét dong ¢0 xing va ddng co diesel la nhitng dong co phd bién nhdt. Vi
vay, ching ta cing chi xét nhién liéu cho cac délig c0 niay la cic nhién licu
long. '

1.1. Nhién li¢u long diung trong dong co dd6t trong

Khi tinh luyén diu moé hoac téng hop nhién li¢u thé khi hay nhién li¢u
rdn ta thu duoc xang, diu hoa, diu diesel vd diu mdy. Trong s6 d6 xang va
dhu diesel dugc sd dung lam nhién liéu cho dong co d6t trong (tir day ta goi
ngan gon la nhién licu). Nhien lieu thuc chdt 12 mot hén hop gdm nhidu loai
cacbuahydro voi thanh phan khdc nhau. Chinh sy kbhdc nhaw v& thanh phan cic
loai - cachbuahydré trong nhién liéu din 18i sy phan loai nhién liu thanh cic dang
khac nhau. '

LL1. Diu diesel

Déu diesel la loai nhién li¢u nang vdi ty trong P = 08 - 0,95 g/cm3, co
tinh ty chdy cao (khéng cin ngudn lita bén ngoai).



a. Thanh phdn chinh

S3 di diu diesel co tinh ty chidy cao vi trong thanh phan cia nd cé nhitu
cacbuahydré no CpHgp,, 0 dang mach théng nén d& bi phan huy 0 nhi¢t do cao
trong phan ing o6xy hoa téa nhiét, vi du xetan Cy Hjy, (hinh 1-1).
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Hinh %1 Xé&ran- CigHas, mdt lopi cacbuahydrd mo mach théng

b. Ddnh gig tinh ty chéy cia ddu diesel

Xetan Cj Hz, 12 moOt cacbuahydro no, dang mach thing co tinh tu chiy cao.
Con @ - métylnaphtalin  C;;H;, 14 mot cacbuahydr6 c6 dang mach vong (hinh
1 - 2), cd6 két cdu phan ti rd¢ ben vilng, do do tinh ty chdy rdt kém. Dé dinh
gid tinh 1y chdy cia diu diesel, ngudi ta sit dung mot thong s6 goi 13 s6 xétan
(Xe). B¢ xac dinh s§ Xe cia mit 'loai diu diesel, trén mot dong co thid nghiém
dac biet co thé thay d6i dugc ty s6 nén, theo mot qui trinh nhdt dinh, ngudi ta
thi nghiém dong co voi diu diesel nay. Sau do, ngudi ta ti€n hanh thi nghiém
tyong tu voi nhién ligu 13 mot hdn hop gom xeétan (C;¢Hi4) vd a- métylnaphtalin
goi la nhi¢n liéu so sanh. Thanh phin xétan trong hdn hop so sinh duge dieu
chinh cho dén khi tinh tu chdy cda hai loai nhién li¢u tho nghiém la tuong
duong. Khi d6, thanh ph3n xétan tinh theo % trong hén hop so sidnh duoc coi la
s& Xe cAn xac dinh cia diu diesel.

RO rang, s6 Xe cang 16n thi tinh ty chdy cioa nhién liéu cang cao va nguoc
lai. Déi véi xeétan, Xe = 100 ; con d6i.véi « — meétylnaphtalin, Xe = 0. Cac loai
dau diesel thong dung c6 Xe ndm trong khoang 35 - 55. g nudc ta thudng ding
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dau D45 va D48 ing voi loai D1 va D2 theo TCVN 5689 = 92 ¢6 cic (hong s6
cau 84 + 88% C, 10 + 14% H, nhiet tri thip Qg = 42500 kl/kg.

1.1.2. Xing
Xang [ loai nhién lieu nhe, p = 065 ~ 08 glem’, d& bay hoi va co tinh
td chdy kém.
- a. Thanh phin chinh
So di xang co tinh ty chdy kém vi thanh phan cia xang gbm nhigu
cacbuahydré no nhung c6 dang mach nhanh va cacbuahydrd thom nhan benzen
I3 cAc két cdu rdt ben vitng vi du nhu isooctan CiHix va métylbenzen CoHsCH3
(hinh I- 3).
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Hinh 1-3. So dD cdu fae phdn n?.; a) isooctan Caflis vi b} métylbenzen (gHsCHa

Trong dong c¢ xang cé mol hién tvong chdy khong binh thuong gan véi
ban chit céa dong co nay la hién tuong chdy kich nd. Khic vdi dong co diesel
la dong co ¢ hdn hop nhién liéu - khoéng khi ty chdy do nén con hdn hop
trong dong co xang duoc dbt cudng bic bing tia l¥a dién. Sau khi bugi bat tia
lta dién, mang Ida s& lan tran tit bugi ra khap budng chdy d¢& ddt hdn hop.
D6 la qua trinh chiay binh thudng. Néu & mdt vang niao dé ¢o nhitng nguyén
nhan lam ting nhi¢t d0 cyc bo va do do di ditu kién dé dién ra tai day qud
trinh tw boc chiv khi mang lita ti bugi chuwa lan tran tdi thi d6 la qua trinh
chdy khong binh thudng goi 1a chdy kich ad. Khi do, t6c d¢ chay rdt lén, mat
khac co sy chen ép du doi gita hai ving chdy (ving chdy do tia lida dién va
ving chay kich nd) nén trong xylanh c6 ti€ng gd rit danh, 1ai trong dong 16n,
nhi¢t do vh dp sudl lai day rdt cao khi€n nhién licu bi phan hiy nén khi thai 6
khoi den. Dong co rdl néng va rung, cong sufil gidm va khong thé Gép we lam vide,



R& rang, xang ¢6 cfu trac phan ti cang ben ving thi tinh ty chdy cang kém
do do kho xdy ra kich né va nguoc lai.

b. Ddnh gid tinh chdng kich nd cia xdng

ls6octun CgHyg (hinh 1 — 3) co két cdu phan tit dang mach vong nén rét
bén vitng, co tinh chéng kich nd cao. D€ dénh gid tinh chéng kich nd cia xang,
ngudi ta dung mot thong s goi Ia ¢ octan (O). MOt hdn hop cia is6dctan
CqH s v6i heptan C;H;, — mot cacbuahydréo no mach thing-duoc ding lam nhién
lieu so sanh voi cach théc tuong tf nhu x4¢ dinh chi s6 xétan cia dau diesel
did trinh bay O trén. V6i isdoctan CgH;g, O = 100 ; cdon d6i vdi heptan
CsH|,, O = 0. Loai xang nao c6 tri s octan cang cao thi tinh chéng kich né
cing 16n. Xang 0 10 thong thudng c6 tri sd octan. trong khodng 80 — 100. Hién
nay trén thi trudng nudc ta phd bién hai loai xang sin xudt theo tiéu chudn
ASTM cia My la MOGAS 83 va MOGAS 92 véi cic thong s6 chinh : s6 dclan
83 v 92 1y trong 0.7 va 0,74 g/m>, ham luong chi 04 gl

) Giita (ri 6 x¢tan (Xc¢) va tri s6 octan (O) ¢6 méi quan hé rdt ro nét.

Nhi¢cn licu cd s6 Xe cang cao thi c6 s6 O cang thip va nguoc lai. Méi quan hé¢

nay ¢& thé duoe di€n ta bdl‘lg cong thdc thyc nghiém sau :
O = 120 - 2Xe (I~ 1)

1.1.3. Hé sé duw luwong khing khi. i

Trong dong co, hon hop gilfa nhi¢n ligu va khong khi (goi ngin gon la hén
hop) dudc nén va dot trong xylanh nén tda nhiét va sinh codng. Muc dé dam nhat
hay thanh phan cda hén hop la mot thong s6 lam viec quan trong cia dong co:
Thanh phian cia hdén hop ducc danh gia thong qua mot thong s& dac biét goi la
h¢ 6 du luong khong khi A va duoe xdc dinh nhu sau.

Ta c6 thé coi réng, thanh phan chi yfu cia nhién licu chi gom o6 cdc

nguyén 16 hydrd, oxy va cacbon. Néu goi thanh phan khéi Iong cia cdc nguyén
0 trén lan luot ta H, O va C, ta co :

H+ O+ C=1 (1-2)
Méi loar nhién licu cu thé ¢6 cdc thanh phan H, O va C nhit dinh cho
trong cac {ai litu chuyén mon. Nhi€n li¢u khi chdy sé tda nhiet va tuan theo cic
phudng trinh phan dng sau :
C+ 0, = CO, (1-3)
2H, + O, = 2H,0 (1- 4)

Can cd vao phuong trinh (1-3) va (I-4), ta c6 thé xdc dinh céc phuong
trinh can bang khi luong cha cdc phan ing
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12 kg C + 32 kg O, = 44 kg CO, (1-5)
4 kg Hy + 32 kg O, = 36 kg HO (1-6)
Phuong trinh (1~ 5) va (1-6) vi€t cho C kg cachon va H kg hydro c6 dang
& 11 .
C kg cacbon + 3 C kg oxy = 3 C kg cacbonic : (1-7)
H kg hydro + 8 H kg 6xy = 9 H kg nude . (1-8)
Luong oxy (kg) can thiét cho hai phan dng (1-7) va (1-8) la

8
3 C+ 8H (1-9)

Trong 1 kg nhién lieu co sén O kg Oxy. Vi vay Iuong oxy can thi€t trong
khong khi O, dé dét chay hoan toan 1 kg nhien licu la

8
Oy =,C+8H-0O (1- 10)

cl
Ta da biét. thanh phan khoi Luong cda oOxy trong khong khi la 0,23 ‘con
thanh phan (hé tich [a 0,21. Tit d6 c6 thé xac dinh ligng khong khi cén thi€t
d¢ g6t chay hoan toan 1 kg nhién lice L,
1 8
Lo = o3 G
Thue (€. bing thuc nghiém c6 thé xdc dinh duoc ldong khong khi thyc su

C + 8H - O) (kg/kg nhién liguw) (1-11)

nap vao dong co tinh cho 1 kg nhien liéu la L. Ty so
L

A= (1-12)

duoc goi la hé sé du luong khéng khi va né ddc trung cho milc dé ddim
nhat ciia hon hgp. Tuy theo loai dong oo va tiy thude vao ché do lam viéc,
A ¢O thé 16n hon, nhd hon hay bang I

'1.2. CAC KHAI NIEM CO BAN

Trude khi xét nguyén ly lam viéc cda dong co cu thé, ta lam quen vdi mét
vii khai niém co bian dé thuan tién trong quéd trinh khao st sau nay.

1.2.1 Biem chér

Vi tri mh tai do piston d6i chién chuyén dgng goi la diém chét. Co hai
di€ém chét 1a di€m chét tren (DCT) va di€m chét dudi (DCD) (hinh 1-4). Khi
piston & diém chét trén va di€ém chél dudi, budng cong thc co thé tich nho nhit
Vmin vA 16n nhit Vppx . Khodng cich giila hai diém chét duge goi 1a hanh trinh
pisten S. :
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1.2.2. Ky

Ky la mot phan céa chu trinh cong tac xay ra trong thoi gian piston dichk

chuyén ‘mot hanh trinh.

Theo s ky ngudi ta phan
dong o ra hai lowi, dong co 2
ky va dong oo 4 kv.

Dong co 2 ki la dong ¢o
¢6 chu trinh ¢ong tac dudc
thye hién suu 2 hanh trinh cda
piston hay | vong quay cta
truc khuvu.

Bong co 4 ki la dOng- o
¢cd chu trinh cOng tdc duge

thye hién sau 4 hanh trinh cua

piston hay 2 vong quay cua Hinh 1-4.. So dd ding co

’ I truc khuge, 2 thanh mayen, 3 piston, 4 xupap, 5. vl phun

(dong co diczel) hodc bugi (dong co xdng), 6. xupap nap,
PCT. difm chér wén, DCD. difm chér dudi

truc khuvu.
1.2.3. Thé tich cong tic Vh

Day la th¢ tich coa xilanh gita hai di€ém chée
aD?

Vy = T S (1-13)

vdi D la duong kinh xilanh va S 1a hanh trinh piston.
1.24. Ty s6 nen

vmax

£ = (1-14)

ijn

1.3. NGUYEN LY LAM VIEC CUA DONG CO 4 KY KHONG TANG AP
1.3.1. Qud trinh nap

Qui trinh nap duge tién hanh chi yéu do piston chuyén dong tir diém chét
trén dén diém chél dudi tao ra sy chénh dp, do dé6 mdi chat duge hat vao
xilanh. Khi nap mdi cﬁa\"dc‘)ng ¢o xidng ndl chung (trir loai dong co phun xdng
irye 1iép vao budng chay) la hén hop ciia xdng va khéng khi con cta dong co
diesel v dong co phun xang truc ti€p la khdng khi,

Trong thyc €, qud trinh nap bat diu tai diém d; (hinh 1-5a) tvong ing véi
vi tri goc @: (hinh [-5b) trude diém chét trén, xupap nap md. GoOc ¢y duge goi
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Chicu quay

true khll},’\l\

Chay - gian nd

e

BeD

a) ) b)

Hinh 1-5. D% thi nguyén ly fam vigc-cha dong co 4 ky khéng tang ap
a DO thi cang : b DB thi pha
la-goc ma sdm ,ﬁapap nap. Sau khi dén diém chét trén, piston bat dau di xudng,
4p sudt trong xylanh giam dan. T thoi di€ém dp sudt trong xylanh bang ép sudt
trén dudng dng nap pg td di cho dén khi piston tdi diém chél dudi tai di€m a,
khi nap mdi duoc hit vao trong xylanh. MO sdm xupap nap nham muc dich, khi
khi nap mdi thyc sy di vio xylanh thi dién tich théng qua céa xupap nap da khd
16n nén sdc cin khi dong nho, do dé nap dudc nhicu khi nap moi.

Tan dung quan tlinh cia dong khi nap d€ nap thém, xupap nap chua dong
tai diém chét dudi ma dong sau dé mot goc ¢, (hinh 1-5b) tai di€ém d,
{hinh 1-3a). Goc ¢, goi la géc ddéng mudn xupap nap. Tt a dén d, goi la thoi
ky nap thém. _

V& matl nguyén tac, agudi ta si dung cdc bién phip cd thé d€ nap duoc nhiéu
khi nap moi, do do dot duge nhi®u nhién li¢u, nhim tan du}lg kha nang dong co
phit ra cong sudl can. DE dianh gid chal luong qud trinh nap, ngudi la dua ra
thong s6 hé s6 nap n,. Day la ty sé giita khoi Iugng moi chdt thue € nap vao
xylanh G, va luong moi chit theo 1y thuyét Gy chita trong thé tich cong tic V, o6
nhi¢t do va dp suit trén dudng ong nap t, va py. Hé s6 nap #, duoc tinh nhd sau :

. (1-15
G Gll kah )

Do t6n that khi dong qua xupap nap, do khi sot trong xylanh gian nd 6 diu
qua irinh nap vad do méi chdt mdi duoc sdy nong boi khi s61 va cdc chi tiét ¢b
nhi¢t d6 cao trong xylanh nén théong thudng 7, < 1.
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1.3.2. Qud trink nén

Piston tiép tuc chuyén dong hudng 16i diém chét tren. T diém d,, 12 diém
xupap nap dong wd di, moi ch4t thuc sy dugc nén. Trong qud u_'inh nén, nhiét
d6 va ap sudt trong xylanh tang dan. Gita moi chdt va cac chi tiét trong xylanh
dién ra qud trinh trao d8i nhi¢t rdt phic tap. D€ don gian trong tinh todn,
ngydi ta coi qua trinh nén la mot qud trinh da bi€n véi chi s6 nén da bién
trung binh n;. Trén ¢o s6 d6 c6 thé tinh nhiet do T. va ap suidt P, cubi qui
trinh nén da bién tai di€ém c (khong chay) theo cdc cong thuc sau :

T, = Tem ! (1~ 16)

Pe = PaE™ (1-17)

D6i voi dong co diesel, d€ nhién liéu co thé ty chay T, phai 16n hon nhiét
d6 ty chdy cia nhién ligu. Tu (1-16) ta rat ra ty s0 nén £ phai l1on hon mot
ty <6 nén gidi han Egpe Trong thdc t€, ty s6 nén cha dong co diesel tif 12 dén
24. Nguoc lai doi véi dong cd xang, nhiét do trong qud trinh nén cao rét dé
gay ra kich nd. Vi vy ty s6 nén cia domg co xang khong cao va nam trong
khoang 6 dén 10. Cudi qua trinh nén tai géc ¢, (hinh 1-3b) trudc di€ém chét
trén 1ai diém ¢’ (hinh 1- 5, a), nhién liéu c6 4p sudt cao duoc phun vao budng
chday qua vdi phun d6i vdi dong co diesel d€ hda tron vOi khong khi tao thanh
hén hop : con ddi voi dong co xang bugi bat tia Ia di¢gn d€ d6t hdn hop. Goc
o, ditoc goi 1a gdée phun sém (dong co diesel) hay goc ddnh lita som (dong co
xang). ‘

1.3.3. Qud trinh chdy va gidn nd

a. (Jud trinh chay

Ban chdt ¢ia qua trinh chdy la qud trinh oxy héa nhién liéu, phan éng nay
toa nhiét. Sau mot khoang thdi gian ngan chudn bi 7; — tinh tif ioc bdt diu phun
nhi¢n lieu (dong co diesel) hay bdt dhu bat tia lita dién (dong co xang) qud trinh
chay thyc sy xdy ra. Giai doan nay goi la thoi ki chay tré cbn ¥; goi la thoi gian
chay tré (s). Trong dong co diesel, do hén hop hinh thanh bén trong xylanh nén
dau tién phan hén hop dugc chudn bi va tich ty trong giai doan chay tr€ s& chay
ral nhanh, 6c do tiang dp sudt 2_;; rdt 16n, tao ra ti€ng go rdt danh dac thi cho

dong co diesel. Tiép sau d6 la giai doan vila chudn bi hdn hop vita chay nén
chay (i 1 hon. Vi thé, chu trinh lam viéc ctia dong co diesel giéng véi chu trinh
cap nhiet hdn hop (hinh 1- 6a).
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Con & hiu hét dong co
xang, do hén hop duoc
chuin bi bén ngoai xylanh
nén khi vao trong xylanh
hén hop c¢6 thanh phan
ttong d6i dbng déu, do do
phén 16n chay rat nhanh sau
thoi gian chay tré. Vi thé

-

chu trinh lam viéc cia dong v v
co xang gan voi chu trinh a) b)

cip nhiét d.':?mg tich (hinh 1- Minh 1.8, Qué irinh chdy cia dong co diesel
6h) a) va dong co xdng b)

Tuy nhién & ca hai loai dong co, sau khi chdy phan I6n hén hop qué trinh
chay con tiép tuc vii t6c do chiy nhé kéo dai trén dudng gian né do chdy nét
phin h&n hop chua chay goi la chdy rdt. Chay rét chi 1am nong cdc chi tiét, higu
qua st dung nhi¢t thdp nén ngudi la o5 ging nghién ciu va ap dung cic bi¢n
phap d€ han ché chay rot nhu chon goc phéi khi va goc phun som hay danh ida
som thich hop, 1an dung xody 16c cia moi chdt trong qua trinh nap d€ hoan thi¢n
qud trinh nap va tang t6c 40 chdy ...

b. Qud trinh gidn nd .

Tiép theo qué trinh chdy la qud trinh gidn nd sinh cong (tid diém z dén
biém b, hinh |- 3a). Thuc ra diu qué trinh gidn nd cdn cé qud trinh cdp nhiét do
chdy rot. Mat khac con ¢ hién tdong trao déi nhiét gita moi chdt véi thanh vach
cdc chi €L Vi vay qud trinh gian nd 1a mét qud trinh nhi¢t dong phitc tap.
Tuong ty nhy qua trinh nén, nguoi ta coi gin ding day la mot qud trinh da bién
vOi chi s6 gian nd da bién ny.

1.3.4. Qud trinh thdi

Cudi qua trinh gian no, xupap thai duoc md tai diém b (hinh 1- 5a) tuong
ung vdi géc ¢ (hinh 1-5b) trudc diém chét dudi nhdm I¢i dung do chénh ap
trong xylanh voi dudng thai thdi ne do mot luong dang k€ khi di chay. Goc g3 duoc
goi la gdc md sdm xupap thdi. Ti€p theo, do piston di Ien, khi chay duoc thdi
cudng bitc qua xupap ra ngodi. Do t6n thdt khi dong khi qua xupap thai, 4p sust
trong xylanh trong qud trinh thai cao hon so vdi ap suit trén duong thai p. Néu
ap suit p, cang cao, cong bom trong quéd trinh thai cang 16n, mat khdc khi sot
cang nhiu sé lam bin moi chit cong tac cia chu trinh ti€p theo. Vi vay ngudi
ta ¢G gang tim cdc bién phap gidm p, nhd chon goc md sém xupap thai va thiét
ké duong thai hop ly. Mubn 10i dung quan tinh cia dong khi thai &€ thai sach
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thém, cudi qud trinh thai, xupép thai khong dong tai di€m chét trén ma dong tai
diém ' (hinh 1-Sa) sau diém chét wrén idong dng vdi goc ¢4 (hinh 1-5b) uic la ¢
d4u qua trinh nap c@a chu trinh ti€p theo.

Nhu vay cudi qua trinh ihai vad dau qua trinh nap, ca hai xupap nap va thai
déu mo trong khodng ¢; + ¢4 ~ goi la goc tritng diép (hinh 1-5b). Do chénh ap
nh va 1iét dién thong qua cia xupap nap con rit nhd nén lugng khi thai lot vao
duong nap khong dang ké

Tom lai, mot chu trinh lam viée cba dong co 4 ky tdong ing véi 4 hanh
trinh cha piston gom ¢ cdc qua trinh da xét & wén. DE thdi sach va nap day,
phai lya chon cdc géc md sdm, déng mudgn cha cac xupap — con goi 13 pha
phéi khi — hop 1y, Pha phdi khi clng nhuy goc phun sém (dong co diesel) hay
danh Ida som (dong co xang) 16i wu thudng duoc lya chon bing thic nghiem.

1.4. NGUYEN LY LAM VIEC CUA DONG CO 2 KY

Chu trinh lam viéc cia dong co 2 ky, dong co diesel cing nhu dong co
xang, dugc thyc hién sau 2 hanh trinh cia piston. Tuy nhién chi c6 cic qua
trinh nap, nén, gian no va thai c6 mot s diém khdc bigt con qua trinh chay
van giong nhu dong ¢o 4 ky. Do d6, dudi day chi trinh bay tom it dién bién
cde qud (rinh trong dong co 2 ky trén ¢o s6@ mOt moO hinh don gian trinh bay
trén hmh 1-7 ma khong trinh bay ty my nhu & dong co 4 ky.

1.4.1. Dién bién cdc qud trinh
a. Hanh trinh 1

Piston di chuy&n 1w di€ém chél trén
dén di€ém chét dudi, khi da chdy va dang
chay trong xylanh gian nd sinh cong. Khi
piston mo cia théi A, khi chay o ap
sudl cao duoc thdi it do ra dudng thii.
T khi pistion mo cia quét B cho dén
khi dén diém chét dudi, khi nap mdi co
ap sudt cao ngp vao xylanh dong thai
quét khi da chay ra cita A,

Nhu vay trong hanh trinh I gom
cic qud ‘trinh : chdy gidn nd, thdi t do,
quét khi va nap khi mdi.

h. Hanh trinh 11

Piston di chuyén tit diém chét dudi
dén di€ém chel trén, qua trinh quér nap

vdn tiép tuc cho dén khi piston dong cita  WImh 7. Nguyén ’5’) "ff” viéc caa dong
co 2 kp
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quét B. Tit d6 cho d€n khi piston déng clta thdi A, moi chit \rong xylank I
ddy qua ciia thii ra ngodi, vi vay giai doan ndy goi 1a giai doan lot khi. Tiép
theo 1a qua trinh nén bit diu ti khi piston d6ng cla thdi A cho tdi khi nhién
liéu phun vao xylanh (dong co diesel) hoac bugi (d0ong co xing) bat tia lia dign.
Sau moOt thoi gian chdy tré rft ngin qua trinh chdy sé xdy ra.

Nhy vay trong hanh trinh I1 gbm O : quét va nap khi, iot khi, nén va chdy.

Theo cach t8 chiic quét khi, ngudi ta phan biét cic loai quét khac nhau.
Néu quét khi nhy hinh 1-7 va 1-8a qua cita thdi goi 12 quét vong, cdon nhy hinh
1- 8bquét qua xupap thdi va qua piston déi dinh nhd hinh 1-8c goi 12 quér thdng.
So véi quét vong, dong khi quét khi quét thing it bi ngodt nén chit ltt@;\lng quéi
trinh quét nap 16t hon.

a) N ( by c)

Hinh 1-8. Céc ki€u quér khi coa dong co 2 ky
a) quét vong, b) vi c) quér théng

Dac diém coa dong co 2 ky 1a khi nap mdi
phai c6 dp sudt p, di 1dn d€ quét khi di chiy ra
duong thii ¢o dp sust p,. Thong thudng ngudi ta thikt
k€ mdy nén khi rieng 1p rén dong co hoic tan dung = =
khong gian bén dudi piston — hop truc khuyu dé€ nén
khi nap nhy & mot vai dong co xang cd nho, hinh 1- 9.

1.4.2. So sinh déng co 2 by va 4 ky

~ Néu ching c6 cang dudng kinh xylanh D, hanh
trinh piston S va s6 vong quay n thi v& 1y thuyétl
cOng suat cla dong co 2 ky gdp hai lan cong suit
cia dong co 4 ky. Trong thyc t€ do cO t6n thdt hanh
trinh cho cdc qué trinh nap thai va 16n cong nén va

quét khi nén chi gdp 1,6 dén 1,8 Ian. Hinh 1-8. Nén khi quér
bdng hip cacte truc khupu
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- MO men cia dong co 2 ky deu hon.

- Co cdu phdi khi cia dong co 2 ky don gian hon nhung chdt luong nap
thai khong 6t béng cla dong co 4 ki

1.5. NGUYEN LY LAM VIEC CUA DONG CO TANG AP

Mot phuong phap rat hi¢u qua dé tang cong sudt dong co la tang luong moi
chdt nap biing cich nén moi chit trudc khi nap vac xylanh. Phuong phdp nay goi
12 tang ap dong co. Khi nén, cing véi 4p sudt, nhi¢t 40 cia moi chdt tang. Mot
s6 dong co duoc trang bi bo phan lam mdt khi nén truéc khi nap vao dong co
goi la b0 phan lam mat trung gian d¢€ nap dudc nhi®u hon. Sauw diy 1a mot s6
phuong an tang 4p chui yéu.

1.5.1. Tang dp co khi

M4y nén 3 duoc truyen dong it truc khuyu cda dong co 1, hinh 1- 10a.
Phuong phdp ndy c6 wu di€ém la khi s6 vong quay cia dong co thay ddi dot ngot,
mdy nén vin cung -cép cho dong co luong moi chit chn thi€t. Tuy nhién chinh vi
duge din dong tif dong co nén lwong khi nén chi phuy tHuOc vao t6c do vong
quay cia dong ¢o din tdi nhuoc diém la mdy nén khong cung cdp Iugng khi nén
phi hop cho dong co khi tai trong thay ddi.

15.2. Tdng dp ki€u tuabin — mdy nén

Theo phuong phdp nay (hinh 1- 10b) khi thdi cia dong co din vao tuabin 8
sinh cong lam quay mdy nén 3. T6c do vong quay cia tuabin mdy nén c6 thé tdi
100.000 v/ph. Phwong phdp nay tan dung thém dudc nang hiong cda khi thai.

4

L4 ]
f_il__—_l (__Si:‘
\
. ' ‘ 8

1 )
| B A 6
a) 2 S 2 b)
Hinh 1.10, Téng dp a) co khi, b} tuabin-mdy nén B
2

I ddng co. 2. dudng rthéi, 3. mdy nén, 4. binh ldm mét trung gien, 5. dudng nap,
6. mOi chét udc mdy nén, 7. bG truyen co khi, 8 Mwabin
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Nhung khi t6c do vong quay dong co thay ddi dot ngodt, do quan tinh cda tuabin
- médy nén nén mdy nén khong cung cdp duoc lhiong khong khi cin thi€t. Mat
khic. & ché d6 t6c do vong quay nho va tai nho, cong cda tuabin khong du cho

may nén lam viéc binh thudng.

.,

Hinh 1- 1] miéu ta so do dong co
tang dp h8n hop. May nén duoc din f— e — 3 4
dong khong nhitng tif dong co ma con 1
wabin. Phuong phdp nay khic phuc dugc
nhuoc diém co ban cua hai phuong phap [_T__J
da trnh bay & trén. Dong co dudc cung 2
cip khi nén phu hop hon tai cic ché d¢

] ) Hinh 1-1t. T&ng 8p hdn hop
i trong va 10c 40 vong quay khiac nhav, 7 deng co, 2 duong thai, 3. méy nén, 4.

ké ca khi t6c do- thay d6i dot ngot. Mt tuabin, 5. bé rmy.En cc; kt;rf,bo. binh lam mat
. . . trung gian, 7. dudng nap

khac, cong suat du cia tuabin dugc sd i

dung nhu la cong ¢o ich cha ca hé théng.

Trong thuc t€ ¢don c6 mt s6 phuong phdp khac nhu tang 4p bang cach tan
dung song dp sudt trén dudng nap, ting dp dung khi thai gian nd d€ nén khi nap
(COMPREX)... nhung do khuon kh§ sich c6 han nén ching t6i khong trinh bay &
day.

1.6. NGUYEN LY LAM VIEC CUA DONG CO NHIEU XYLANH

Trong hau hét cic dong co nhi¢u xylanh, kich thudc cac chi tiét cha cac
xylanh nhu phau nén qua trinh lam viéc cia xylanh clng giong nhau chi khac
vé pha. Ditu niy, phu thudoc vao viéc bd tri tuong quan giila cac xylanh coa
nguivi thiét ké. Viée bé tri nay theo nhitng nguyén tic sau :

- Bao dam cho momen cia
dong co trong mot chu trinh la
dbng déu nhat. Theo nguyén tac
nay ¢ dong co mot hang xylanh
ngudi ta bd (ri sao cho gée cong
tac giva hai xylanh ¢ lam viéc
lien ti€p (tinh theo goc quay truc

m
2l
i

[

{

11}
1

khuyu) d&u nhu nhau.
- Khong d¢ 1éi trong tap - — -

trung qua nhiéu vio mot hoac Xylanh1 . 2 -?] 4
Hinh 1-12. Truc khuyu
clia dong co 4 ky 4 xylanh

mot s ¢d nao do dé truc co sic
hén dong déu,
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- Truc khuyu phai ¢6 dang dong ldc hoc hop IY.

Tit cic nguyén tac 46 nd s€ quyét dinh hiu hét moi bd tri va két cdu cia
toan dong co.

Sau day ching ta s& 4p duyng nhing nguyén tdic nay dé xét mot vi du cu
thé nhung kha phé bién [a dong cd 4 ky, 4 xylanh (hinh 1-12).

Véi dang truc khuyu nhu hinh 1- 12 c6 thé b6 tri géc cong tic gita hai
xylanh lién Gép nhau la &, = 720°4 = 180° titc Ia cit deu din 180Y ¢co mot
lin sinh cong, do d6 momen cia dong co phat ra deu. Mat khdc, truc khuyu
¢6 dang d6i ximg vdi o8 truc giita nén tinh can bing dong luc hoc t6t. véi dang
truc khuyu trén o6 thé c6 hai thi ty lam vi¢e la 1 -3-4-2h0act-2-4

- 3. Vdi mot thi ty tam viéc . Bing 1]
cu th, vidu Il - 3 - 4 - 2 V’(o)

ta ¢O so dbd lam viéc cia 0-180 180-360- | 360-540 | 540-720
dong co trong hai vong quay xylanh

cig truc khuyu thé hién qua 1 . it N " i
hang 1. T do, ta ¢& thé xdc

dinh géc quay cia cic xylanh 2 Nén N& Xa Hut
thit hai, ba, t# theo goc quay 3 Xa Hat Nén NG
cia xylanh tht nhdt hay néi 0l L

cich khac la wong quan vé 4 N8 Xa Hut ; Nén

pha gilta cdc xylanh. -

Py = P + 1800
Py = y)l + 5400

Py = ¢ + 360°

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

Trong cac muc tridc ching ta chi khao sat dong co c6 piston chuyén dong
tinh ti€n qui hoi hay goi 1a dong co piston thong thudng. Sau day, ta sé xét
nguyén 1y lam viéc cia dong co rolo hay dong co piston quay.

Hinh 1- 13 winh bay nguyen 1y lam viéc cla mot loai dong c¢ piston quay
co roto 1 (piston quay) cho dong co xang. Vanh rang trong 3 clia roto luon an

khop vdi binh rang truc co 4 ¢6 1y s6 truyén i = . Tam coa roto tech voi

3
tam cia truc co mof khodng 12 e. Khi roto chuyén dong song phing ba dinh
A, B, C cia roto luon tép xic voi b& mat xylanh 5 c¢o dang dutng cong
¢pitrocdit do do tao ra ba khong gian thay d6i la AC, AB va BC.
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Trén hinh 1- 13a, theo chi®u quay cua roto, khong gian AC tang dan thé tich
va thong véi ciia nap 7 nén tai day sé xdy ra qud trinh nap ; khong gian AB
giam dan thé tich vdi qud trinh nén, con o khong gian BC difn ra qud trinh thai.
Khi dinh C di qua cita nap 7, khong gian AC dat thé tich cyc dai va qud trinh
nap tai ddy két thoc, Ti€p theo, thé tich khong gian AC gidm din thuc hién qué
trinh nén moi chit

Tai vi tri nhv trén hinh 1- 13b, bugi (dOng co xang) bat tia lia di¢n d€ 46t
h6n hop. Sau mot thoi gian chdy tré, qui trinh chdy sé thyc sy dién ra. Ap sufit
trong khong gian nay tang vot tic dung lén b2 mat AC cia roto tao ra momen
quay do roto 1 Iéch tam véi tryc cd 2. Qua b truyln banh ring 3 ~ 4 momen dugc
truyén ra truc oo ra ngoai d€ kéo mdy coOng tdc, Ddng thdi tai vi tri trén hinh
1-13b & khong gian BC di€n ra qua trinh nap, cbn khi chdy duoc thai ra ngoai wi
khong gian AB. ' :

a)

Vitri a; AC : nap
AB : nén

BC : thai

Vi tri b : AC : chay
AB : thai

, BC : nap

Vi tri ¢ : AC : thai
AB : nap

BC : nén

) . Hinh 1.13. Nguyén Iy (3m viéc clha dong co piston quay
I. #iro (piston quay), 2. tric co, 3. vihh réng cia réto, 4. bénk rdng truc ca, 5 xylanh,
6. bubng nap, 7Xcia nap, 8 bugl,- 9. cda thii

Tuong ty nhu vay (hinh 1- 13c), & khong gian AC qud trinh gidn nd két thac

va chuin bj bit dhu qua trinh thai. Con tai khong gian AB, qui trinh nap bit diu
trong khi khong gian BC dang thdic hién qui trinh nén.
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Nhy vy, khi roto thyc hi¢én mot chu trinh tuong ing vi ba vong quay cia
truc co 2, ca ba khong gian deu thyc hi¢n mot chu trinh lam viéc gdm c6 cic
qua trinh nap, nén,chdy gin nd va thii tiong duong vdi dong co piston théng
thudng 4 ky ba xylanh.

So vdi dong co piston thong thudng, dong co piston quay cb nhiing wu di€m

- RoOto quay nén cin bing d€ dang bing ddi trong. Vi the, t6c do vong
quay dong co c6 thé rdt cao.

- Chit iuong nap - thai cao vi ding cla nap — thai (khong phai ding xupap)
nén i€t dién lvu thong 16n.

- Dong co rdt gon va c6 cong suit cao.
Khuyét diém chi yéu cia dong co piston quay la cdc chi ti€t bao kin dang

thanh & cdc dinh cda rOto va b® mat xylanh mon rdt nhanh vi vin t6c truot 16n
"va khé boi tron. Do d6, tufi tho cia dong co khong cao.

Nhy ¢4 néu trong phliin so loc v& lich si, ndm 1954 déng co roto diu
tién ra doi mang tén Wankel - 14 ngudi phdat minh ra loai dong co nay. Mac
di véi nhitng ou di€ém k& trén, dOng co Wankel cho dén nay khOng dugc ding
phé bién nhu dong co piston thong thudng.

1.8. NHONG THONG SO KINH TE - KY THUAT CO BAN CUA PONG CO
1.8.1. Cong

a. Céng chi thi 1; la cong duong cba chu trinh nhiét dong cia dong co.
Trén db thi cong c6 thé xic dinh duoc L; (hinh 1-5).

b. Céng t6n hao co khi L, 1a cong mat m4t cho cdc t6n thdt co khi nhy ma
sat, din dong cic co cfu phu, cong cho qua trinh nap thai (cong am trén dd thi
cong, hinh 1-5) tinh cho mot chu trinh cia dong co.

c. Cong c6 ich L la cong truc khuyu truydn ra bén ngoai dé kéo cic may
cong tac.

= Li- Ly (1-19)
1.8.2. Ap sudt trung binh
a. Ap sudt chi thi trung binh p;
p; la cong chi thi tinh cho mot don vi thé tich cdng tdc céa xylanh

L,

: i
pi = Vh (1-20)
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b. Ap sudt ton thdt cd gidi trung binh p,,
Pm 12 cong 16n thdt co-khi tinh cho mot don vi th€ tich cOng tdc clia xylanh
Lm
Pm = U (1-21)
m vh

c. Ap sudt cé ich trung binh p,
Pe la cong <6 ich tinh cho mot don vi thé tich cOng tdc cia xylanh

Le
Pe = 3, (1-22)
. Tuong tu nhu (1-19), ta co
B Pe = Pi~ Pm (1-23)

1.8.3. Cong sudt

a. Cong sudt chi thi N;

N; la cong sudt ing véi cong chi thi L, _

Got f 1a s chu trinh cia mot xylanh trong mot giay, dong co 4 ky c6
f = n/120, con dong co 2 ky co f = n/60.

NC€u goi T la thong s6 dic trung cho s6 ky, dong co 4 ky T = 4 va dong co
2ky T = 2, ta cod thé viét f = n/(30.7). Cong sudt chi thi N; dug¢c tinh nhu sau :

PiVyzn
N = ol = o (1- 24)

trong d6, z la sd xylanh
b. Cong sudt ¢6 ich N, )
Ne la cong sudt Ung vdi cong co ich L. Tuong ty nhu (124) ta cb :
PeVhzn,
Ne = T30 (1-25)

Trong ky thuat ngudi ta thudng xic dinh N, trén bang thi cOng suit trén co
s& do momen M, va t6c do vdng quay : '

Mgrn
30 (1-26)

Ne = Mow =

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

7; 12 hiéu sudt cha chu trinh nhiét dong trong déng co
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7y = L (1-27)
Qg

trong d6 Qg la nhiét ludng cia nhién liéu get cung cdp cho dong co trong
1 chu trinh,
Qe = L Qni
v6i Qi 1a nhiét tri cia nhien liew (J/kg)
Trong thyc t€ 7, = 22 + 50%

b, Hiéu sudt co gidi 1.

Thong thudng 7, = 65 + 93%
c. Hiéu sudt co ich ne
Le
Theo dinh nghia : 7, = o tit cdc phuong trinh (1-27) va (1-28) rat ra :
o
e = Milm (1-29)
Tuy theo loai dong co 7, thay ddi tii 15 dén 46%.

1.8.5. Sudt tiéu thu nhién liéu

Goi Gy la luong tiéu thy nhién licu do dugc trong mét don vi thoi gian,
sudt tieu thu nhién lieu B ugng nhién liéu tiéu thu cho mot don vi céng sudt
ddng co trong mdt don vi thdi gian.

a. Sudt tiéu thy nhién lidu chi thi g,

Gnl .
& = N (1-30)
1
b. Sudt tiéu thu nhién lidu co ich g,
Gy
= o (1-31)

=

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

g
ge = o _ (1-32)

Nhu vay ta c6 hai thong s6 la 5. va g, cing dac trung cho tinh kinh t€ cia
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dong co. Nhung khac voi 7., dong co co tinh kinh t€ cang cao tdc 1& o6 g, cang

nho.

Trong thuc t&, dong co 0 t0 -~ mdy kéo (thudng la dong co cac tdc) oo g
khoing 160 + 190 g/ma ldch d6i voi dong co diesel va khodng 210 + 250 g/ma
lyc.h d6i véi dong co xiang. Mot s6 dong co diesel ¢d 16n ; vi du cia hang
MAN - B & W (s6 litu 1996) c6 sudt tieu thu rdt thip t6i 128 g/ma lyc. h.

Trong cdc tai ligu ky thuit cta dmg co thudag cho cic thOng sé O ché

d¢ dinh muc nhu t6c do vong
quay n. (v/ph), cong suit N
(mad ldyc hay kW), sudt tieu
“hao nhién liéu g. (g/md lyuc.h)
hay (g/kWh), momen cyc dai
Memax (Nom) va t6c d0 vong
quay ing vOi Mgp.. Nhd san
xudit cting ¢6 th€ cho dudng
dac tinh N, M, va g. theo 16¢
d6 vong quay khi co cdu
di¢u khi€n O vi tri cung cédp
nhién li¢u nhiéu nhdt goi la
dac tinh ngoai cva dong co,
hinh 1 - 4.

!

Mg N

Ec

Hinh

t-14, Ddc riph ngods cia déng co
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Phén 2

CAC CO CAU VA HE THONG CUA
PpONG CO POT TRONG

Do khuon khé cia gido trinh, san day chong ta chi khao sat nhitng vin 4@
lien quan dén dong co piston thong thudng, goi ngdn gon la dong co piston. V2
mat két ciu, dong co dOt trong 13 mot t8 hop may méc rdt phic tap nhu vi du
trén hinh 2-0 thé hién mat cit doc va ngang cia mot loai dong co 6 16 kiéu chu
V, 4 k¥, 8 xylanh ding tuabin tang ap. Tuy nhién, c6 thé coi dong co 1a mot
hop may hao ghm cdc co clu va hé¢ théng chi yéu theo so dd nhu sau :

—{ DONG CO BOT TRONG |
Co ciu truc khuyu
oy Co ciu
thanh truyén .
phdi khi
He théng Than may va He théng xd Iy
nhign ligu ndp xyianh khi thal
HE théng Hg thong HE& théng darh ha I Hé thing
lam mat bdi tron déng co xang khdl dang

. O phin nay 1a s& khdo sat timg co ciu va he théng cu thé.
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Hinh 2-0. Mdr cdr doc vd mé&t cdr ngang dong co 6 16 4 ky, 8 xylanh OM 422 LA
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Chuong Il

CO CAU TRUC KHUYU THANH TRUYEN

Co ciu tryc khuyu - thanh truyén la co cfiu chinh trong ddng co va bao
gom h3u hét cac chi ti€t chd yéu nhu piston, tryc khuyu, thanh truyen, v.v. ..
Trude khi khao sat cac chi ti€t cu thé, ta tim hi€u qui luat dong hoc va dong
e hoc cia co cu d€ 1am co sO khio sdt lyc va moOmen tic dung lén co cdu

sau nay.

2.1. DONG HOC, DONG LUC HOC CUA CO CAU TRUC KHUYU-THANH TRUYEN

2.1.1. Qui ldt vin ding cia co ciu truc khupu - thanh truyén

Tim qui luat chuyén dong tinh ti€n cia piston
la nhiém vu chi yéu khi nghién citu dong hoc co
cdu truc khuyu — thanh truyen. Dé€tién viéc nghién
citu, ta gid thi€t trong qud trinh lam viéc, truc
khuyu quay véi mot t6c do goc w khong ddi.

a. Chuyén vi cuia piston

Hinh 2 - 1 giéi thi¢u so dd cia co cfu truc
khuyu ~ thanh truyén thong dung. €huyén vj x tinh
tit DCT cia piston tay thudc vao vi i géc quay
¢ cua truc khuyu. Tir hinh 2 -1 ta ¢6 :

x = AB = AO - (BD + DO) = (I + R)
= (Reosp + lcosP) v6i 1 la chitu dai thanh truygn
va R la ban kinh quay cia tryc khuyu.

bCcD

Hinh 2-1. So 4% cia co ¢l truc
khupu - thanh truyén

R
GQiR=Th_ﬂﬁngsélu§t<ﬁu,mmﬂ|EWél:

X = R [(1 + %) - (chsgo + ;}-msﬁ)] (- 1)
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Day la dang cong thic chink xac cla chuyén vi piston. D€ linh todn gan
dang tri s8 cla x, ¢6 thé dung cOng thic gan dang. Tit tam gidc OCB, ta co :

= S%nﬁ va do cos8 = ‘Jl - sinzﬁ
sin ¥
1

nén cosfit = V1 - A%sin%p = (1 - A% sin? P)?

Khai tri€n v€ phai cia ding thic thanh chubi Macloranh ta 6 :

1 1
Ly 3G~V
(1 - A% sin? P =1- 3 A%sin? P + T;r l4sin4fp
i i 1 :
5G= DG =
202 2 6. 6
- 3 A%sin"p +

1 i 1
=1 - 2 Asinp - 3 Akin'e - Te A%in’p - ...

BO cdac sd hang liy thifa bac 4 trd lén rdi thay tri s6 gin ding cia cosf
vao phuong trinh (2 - 1), sau khi rit gon ta c6 cong thic gan ding sau day :

x = R [(1 - cosp) + %(1 - cosZt,o)] 22

b. Vin téc cia piston

LAy dao hiam cong thuc (2-2) d6i vdi thoi gian, ta c6 t6c dO cha piston

d
Trong d6 w = —f la t6c do g6c cda truc khuyu.

Do dé : v = Rw (sing + % sinZe) (2-3)

Trong thi€t k€ ngudi ta cdn chi y dén t6c do trung binh cia piston dé
phan loai dong co d6t trong.

Toc do trung binh cba dong co tinh theo cong thidc sau :

S.n
i = T3y (m/s)

Trong d6 : S la hanh trinh piston, $ = 2R (m)
n {a t6c do vong quay cia dong co (vg/phut).
Dong co tdc do thdp :

Vin = 35 - 65 m/s
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Dong ¢o téc do trung binh :
vip = 65 - 9 mfs
Dong co toc do cao :
vip > 9 mi
c. Gig tdc cila piston
Ldy dao ham cong thitc (2-3) d6i voi thdi gian, ta co cong thic tinh gia t6c

cta piston @

j _—_——=—— = .,
di  dp dt  dep
j= sz(cosgp + Acos2p) (2-4)

2.1.2. Luc va momen thc dong lén co cdu truc khupu — thanh truyén
dong co mbt xylanh '

DéE xét Idc va momen tic dong lén co cdu, trudée hét ta xét ldc tic dung
len piston. Cic ide nay gom co lyc khi thé Py, luc quan tinh chuyén dong tinh
ti€én P;. Goi dien tich ti€t di¢n cia piston (ddng thoi cia xylanh) la Fp, ta c6 :

Py = puFp = pueD4 2-5)
va goi khdi luong cia nhoém piston — gbm cd piston, chdt piston va xecmang
fa mpp ta co

Pp=-myy = N mnprz(cos:p + Acos2e) (2-6)
Goi P = - muRwcosp va (2-7)
Pp =~ mnPRwﬂlcosZgJ (2-8)
la {yc quan tinh tinh ti€n cdp 1 va cdp 2 ta <6 :

Do lyc quan tinh va lyc khi thé€ ciung tic dung trén dudng iam xylanh nén
lyc tdng hop cea ching P; cing ¢6 phuong tic dung la dudng tdm xylanh :
P, = Py + Py (2-10)
Lyc P, duoc phén thanh lyc tidc dung doc tdm thanh truydn P, va lyc
ngang N ¢ép piston leén thanh xylanh. Theo so d6 hinh 22 ta ¢6 thé tinh dugc :

N = Ptg8 (2-11)
P, = P/cosB (2-12)
Lyc Py, tic dung lén truc khuyu lai duoc phan thanh hai e la luc tép

tuyén T sinh ra momen quay va lyc phdp tuyén Z gay udn truc khuyu. T tam
giac OBC (hinh 2-2) ta tinh duogc :

T = Pysin(p + f)

I

filp) (2-13)

Z = Pycos(p + B) f2(p) (2-14)

it
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Dodé,a’)thémicdinhdédéngmﬁmmquameeogmquaylmckhuyumngoo:
M= TR = f3{p) - (2-15)
Momen M sé can bing voi momen can cia mdy cong tdc trén truc M, va
lam thay déi toc do goc cua truc
M= M, + ]t (2- 16)
Trong d6 J 12 momen qudn tinh tyong duong cla cdc khéi lugng quay quy
v& tam truc khuyu va € [a gia tdc goc cia truc.

Lyc ngang N gay ra momen lat ngang dong co. Trong thuc i€, momen lat
s& dugc can bing bdi mémen ghim may cia cdc lién két gitt dong <o tren be,
vi du nhy buidng nén.

Ngoai ra, cic khdi luong léch tam khi quay con smh ra luc quan tinh ly
tam P, qui din v& tdm chdt khuyu trén hinh 2-2.

Hinh 2-2. Luc va mbmen tic ddng fen co clu myc khuju - thanh tuyén

2.1.3. Luc va mémen tic déng lén co cdu truc khuju - thanh truyén
déng co mot hing xylanh -

Khi di biét lyc va momen tic dong lén co cfu tryc khuyu — thanh truyen cia
mot xylanh, d6i voi thi ty lam vi¢c di cho, ta hoan toan c6 thé xic dinh duoc
lyc va moémen gdy ra & cic xylanh khic trén co sd xdc dinh cic goc léch pha giita
ching. Liy vi du cho dong co 4 xylanh, 4 kj, huinh 1-2, tit quan h¢ pha (1-18) :

31



P2 =£V’1 + 180°
p3 = ¢ T 5407
pq = ¢ = 360°
tw ¢6 (hé xdc dinh momen quay sinh ra trén iing khuyu va t6ng momen

quuy cla toan bo dong co

Z
M=) TR (- 17)
i=1

voi 7z la s& xylanh.
Tit day ta 6 thé (im duoc momen trung binh My, dé chon dugc mdy cong
tic (¢6 momen can M, bing M) hoac lam co s cho cdc tinh todn lién

quan nhy tinh hinh da, truc khuyu v.v..

2.2. KET CAU CAC CHI TIET CHINH

2.2.1. Piston

w Vai tro

Vai tro chi yéu cda piston la cung voi cic chi tiét khdc nhy xylanh, ndp
xylanh bao kin 1ao (hinh budng chdy, ddng thoi truyén lyc cda khi thé cho thanh
truyén ciing nhu nhan e ti thanh truyén dé nén khi. Ngodi ra & mot sG dong vo 2
Ky, piston con co nhiém vu dong mo it cita nap vi thai cia co cdu phéi khi

b Didu kicn lam vige

Dieu kién lam vige cha piston rat khac nghiét, cu thé la :

* Tai trong ¢o hge 160 v ¢6 chu ky ¢

- Ap suitl 10n, ¢o thé dén 120 kG/em®

=" Luc quan tinh 1én, dac biet la & dong co cao (S

“ Tl trong nhi¢t cao :

Do tiép xuc trye tiép voi khi chidy ¢d nhiet do 2200 — 2800 K nén nhiét
do dinh piston ¢ thé dén 500 - 800 K. Do nhi¢t dd cao, piston bi gidm sic
ben, b6 ket, att, lam giam h¢ s6 nap, gay kich né .. '

* Ma sdt 16n v an mon hoa hoe

Do ed lue ngang N nén gilta piston va xylanh c6 ma sat 16n. Digu kién boi
tron gi day rdt kho khan, thong thudng chi biing vung t¢ nén kho bao dam boi
tron hoan hao. Mat khic do thudng xuyén ti€p xuc trye ti€p voi sin vat chay co
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cac chit an modn nhu ede hoi axit nén piston cdn chiu &n mdn héa hoc

o Vér ligu ché tao
Vat liéu ché tao piston phai bao dam cho piston lam viéc dn dinh va lau
dai trong nhitng dieu kién khidc nghi¢t da néu trén. Trong thyc t€, mot s& vat

licu sau duoc dang ché tao piston.

~-(iang. Thudng dung gang xam, gang déo, gang cAu. Gang c6 sdc bén nhiét
vi bén c¢ hoc kha cao, h¢ s6 gidn nd dai nhd nén kho bi bd ket, d€ ché tao va
ré. Tuy nhién gang riat nang nén lyc quén tinh cda piston 16n. Do d6 gang chi
dimg d€ ché ao piston dong co t§c do thap. Mat khac he sd din nhiét cia gang
nho nén nhiét do dinh piston cao.

~ Thép. Thép ¢6 suc bén cao nén piston nhe. Tuy nhien heé s din nhiét
ciing nhd dong thdi khd dic nén hién nay it duge ding. Mot sd hang di si dung
thép dc_ ché¢ o piston nhu Ford (My) hay Junker (Dic) trong chién tranh thé
gidi thit hai.

- Hdp kim nhém. Hop kim nhém c¢é nhiéu du diém nhd nhe, hé s6 din
nhi¢t i6n, hé =6 ma sdt véi gang (xylanh thudng bang gang) nho, dé duc, dé gia
cong nén duge dung rat phd bién d€ ché tao piston. Tuy nhién hop kim nhom co
h¢ <6 giin nd dai 16n nén khe hd gilta piston vA xylanh phai 1én d€ tranh bo ket
Do do. lot khi nhi¢ue tit budng chay xudng hoép true khuyu, dong co khé khoi
dong va lam vi¢ée ¢d tiéng pd khi
piston ddi chicu. 0 nhi¢t do cao, suc
bén caa piston giam kha nhigu. Vi

du. khi nhi¢t do tang (i 288 lén Dinh
623 K. suc bén cia hop kim nhom ‘ 71 r
giam 63 d¢én 707 trong khi do sic A ! ' Dau
btn cia gang o nhiét do nay chi P
giam I8 - 204, Mat khac piston r e o o
bang hop kim nhom chiu mon kém’
v dit, ! Than
d. K&t cdu - ; Ve
Dé thuin loi phan tich két cau,

co thé chia piston thanh nhing phan / |
nhu dinh, diu. (han va chan piston, = !

— !

hinh ?-3. Mai phan déu ¢6 nhiem vu N ehan

rieng vii nhiing dac diém k&t cdu
ricny.

Hinh 2-3. Két c§u pisron

33



- Dinh piston. Dinh piston ¢6 nhi¢gm vy cing véi xylanh, ndp xylanh tao
thanh budbng chiy. V& mat két cdu cd cdc loai dinh piston sau :

* Dinh bing (hinh 2 - 4a), dién tich chiu nhiét nho, k€t cdu don gian.
K6t cfu nay duge si dung trong dong co diesel budng chiy dy bi va budng chay
xody 16c (xem chuong V).

* Dinh t5i (hinh 2- 4,b) c6 sic ben 16n. Dinh mong, nhe nhung dién tich chju
nhiét 16n. Loai dinh nay thudng ndy thudng duoc dang trong ddng cO xang 4 ky
va 2 Ky xupap treo, budng chdy chom chu. Trén hinh 2~dc thé hi¢n két clu dinh
piston dong co 2 ky quét vong qua cia thai. Phia déc ding duoc ldp vE phia cua
quét d€ huéng dong khi quét leén sat ndp xylanh rdi vong xudng ra cila thai,
nham muc dich guét sach bubng chiy.

* Dith ém : hinh 2-4d, co thé tao xody 16c nhe, tao thuan 10i cho qué trinh
hinh thanh khi hén hop va chay. Tuy nhién siic bén kém va dién tich chiu nhi¢l
16n hon so voi dinh bang. Loai dinh nay dudc diung trong ca dong co dicsel va
dong co xang.

* Dinh chita budng chdy : thuong gap trong dong co diesel (xem chuong
V). D&i vdi dong co diesel ¢o budng chdy trén dinh pision, két cdu budng chdy
phai thoa min cac yéu ciu sau day thy tung trudong hop cu thé

+ Phai phi hop vdéi hinh dang budng chay vad hudng coa cham tia phun
phién litu d& t6 chiic tao thanh hén hgp t6t nh&t (hinh 2 - 4e).

.+ Phii @n dung dugc xody I6c ciia khong khi trong qua thinh nén, hinh 2-4,f: bubng
chdy denia; (hinh 2 - d4g) : budng chdy omega;(hinh 2- 4h) : budng chiy MAN,

Hinh 2-4. Céc dang k&t cdu dink piston



- Déu piston. Dudng kinh dau piston thudng nhd hon dudng kinh than w1 than
la phan din hudng cda piston. K& ciu dhu piston phdi bio didm nhilng véu chu sau

* Bao kin 0t cho budng chdy nhdm ngan khi chdy lot xuéng cacte diu va
diiu hoi tron tit cacte syc lén budng chdy. Thong thuong ngudi ta diung xéc mang
dé bao kin. C6 hai logi xecmang 1a xecmang khi d€ bao kin budng chdy v xecmang
dau dé ngan dhu suc len budng chdy. S6 xéc mang tdy thudc vio loai ddng co :

Bong co xang : 3 - 4 xecmdng khi, 1= 2 xecmang diu,

Dong co diesel cao t6c : 3 - 6 xecmang khi, 1- 3 xecmang daw,

Dong co diesel t6¢ t6c do thdp : 5 - 7 xecmang khi, 1- 4 xecmang d3u.

Xecmang duoc ldp long trong ranh xecmang nén cb thé ! xoay trong rinh
dé xylanh khong bi mon cuc bo.

Tdn nhiér 16t cho piston vi phén 16n nhiét cda piston truydn qua xéc

mang cho xylanh dén mdi chdt lam mét. D¢ tan nhiét 16t thudng ding cic két
cin dau piston sau

+ Phan chuyén ti€p gita dinh va diu c6 ban kinh R I6n (hinh 2- Sa).

+ Dung gan tan nhi¢t ¢ dudi dinh piston (hinh 2+ 5b).

" Hinh 2.5. Kér cdu ddu pistor

+ Dunag rdnh ngan nhiét dé giam ldgng nhiet fruyen cho xecmang thi nhdt
{hinh 2 - 5¢)... . )

+ Lam mat dinh piston (hinh 2 - 5d) nhu & dong co 6 0 IFA-W 50.

Trong nhitng dong ¢o ¢d 16n, dinh piston rong duoc lam mdt bing daw Iuu
thong, hinh 2 -6,
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Hinh 2-8. Pdu piston ring, lam mar béng ddu leu thing

“ Site bén cao. DE 1ang stic bén va 49 cing vitng cho b¢ chdt piston ngudi

ta thict ké wic gan (re lic (hinh 2-5e).

— Thdn piston co ahicm vu din hudng cho piston chuyén dong trong xylanh.

T Chiéu cao hocfia than (hinh 2-6) ddge quyél dinh boéi dicu kién dp sudt ép

xie, do It ngang N gy ra, phai nhd hon ap sudt G¢p xae cho phép .

N D e
w LFoard reon ohdf dudoe ba i sao cho L[ — ]
piston va xylanh mon déu. dong thdi giam | Jl T
1

vit dap va g6 khi piston déi chicu. Mot so
dong co cd am char piston léch vibi fam
xylaih MmOl g i ¢ ve phia ndo do sao cho
e ngang Ny @am (mnh 2-7) dé hai bén
chin luc N cla piston va xylanh mon déu.

# Chang bho ket piston. Co nhiéu

L
L
i

. hgeyen nhin gay bo ket piston trong xylanh,

cu thé do Hinh 2-7. Than piston

36

G g — i



+ ldc ngang N

(hinh 2- 8a), P N
+ luwe khi thé

{hinh 2-8b},
+ kim loai gian no.

Do nhiéng nguyén
nhin trén piston thuong
bi ho ket theo phuong

~
|||
—

tam chdt piston. Déi voi
piston bang hop kim

nhom, h¢ s6 gian no dai B b)
lén nén cang & xdy ra == a)
b6 ket Hinh 2.8. Cdc aguyén nhén gy b ket piston

D¢ khic phuc hién
tding bo ket piston nguoi ta sd dung rhing bién phiap sau :

+ Ché o than piston ¢6 dang & van, truc ng.’in tIring véi tam ¢hot
(hinh 2 — 9a).

+ Tien vat 2 mit & bé chét chi d€ lai mdt cung o = 90 + 100° dé chiu
lye ma khong dnh hudng nhigu dén phan b6 lyc (hinh 2~ 9b).

+ X¢ ranh gidn n6 trén than piston (hinh 2- 9¢,d). Khi x¢ ranh ngudi ta
khong x¢ hét d¢ bao dam do cing viing cin thi€t va thdong x¢ chéo d€ tranh cho
xvlunh bi g8 xude. Khi ldp phai cha y dé b& mat than x¢ ranh vé phia lvc ngang

Hinh 2-9. Cdc bicn phdp chéng bo ket piston
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N nho. Loai piston niy ¢6 du diém la khe hod lac ngudi nhd, dong co khong bi
g0, khoi dong d¢ dang. Nhung khi x¢ ranh, do cing viing cia piston giam nén
phuong phap nay chi ding 3 dong co xang.

+ Dic hop kim c6 ¢6 gidn no dii nhé (vi dy, hop kim inva ¢6 hé sO gidn
no dai chi bang 1/10 cia hop kim nhom)
vio b¢ chdt piston (hinh 2-9¢) han
ché gidn nd cha thin theo phuong vuong
goe voi 1am chot.

~ Chédn piston. Hinh 2-10 1a mot
kél ciu dién hinh ciaa chan piston. Theo

k€t cdu nay, than co vanh dai d€ tang

dg céng vimg. Mat try a cung véi mat

dau chan piston 4 chudn cong nghé khi

gia cong va 1a noi didu chinh trong Iuong
cia piston sao cho ddng dtu gilta cac

I ILL %

wlanh. Do sai léch vé irong. luong ddi ) )
Xylanh Yo ) one e Hinh 2-10. K& cdw chan piston
vii dong ¢o 0 10 nuly kéo khaong qui

0.2 - (6% con O dong co tinh tai vi tau thuy gidi han nay la - 1,5%.
2.2.2. Chét piston

a Vaitre

Chét piston 1a chi tiét ndi piston va thanh truyén. Tuy ¢6 kEét cdu don gidn
nhing chét piston ¢6 vai tro rdt quan trong d¢ bio dam dicu ki¢r lam vi¢e binh
thudng cha dong cd.

b, Didu kién lam viéc

Chét piston chiv lyc va dap, tudn hoan, nhi¢t do cao va ditu kién bodi tron
kho khan.

c. Var liéu ché tao

Chot piston thuong dude ché tao tit thép it cacbon va thép hop kim cd cic
thanh phin hop kim nhd crom, mang gan voi thanh phdn cacbon thdp. D& tang

dd cing cho b mial — tang sdc b&n moi — chdét dugc thim than, xianua hoa,
hodc 161 cao tan va duoc mai bong.

d. Két cdu va cdc kiéu idp ghép

Da s8 cac chér piston co kél cdu don gidn nhv dang (ru rong ‘Cic méi
ghép gitta chot piston va piston, thanh truyén thco hé true d€ bao dam lap ghép
dé dang. Trong thyc € c6 ba kiéu ldp ghép sau :
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Hinh 2-11. L&p <& dinh chdt piston wén ddu nhd thanh truyén 8) vd Irén bE chér b)

- C6 dinh chét trén diu nhd thanh truyén (hinh 2 - 11a). Khi dé ch6t piston
phii dugc lap tu do trén bé chot. Do khong phéi gidi quyét vdn d& boi tron caa
maoi ghép voi thanh truyén nén cd thé thu hep bé rong dau thank (ruyén va nhu
vay lang duge chiéu dai cha bé chdt, gidm duoc dp sudt tép xic - mon tai day.
Tuy nhicn mat phing chiv lye cia chdt it thay d6i nén timh chiu modi kém.

— C6 dinh chdt piston trén bé chdt (hinh 2 - 11b). Khi d6 chét phai duoc lap
¢ do trén thanh truyén, Cang giéng nhy phuong phap irén, do khong phai boi tron
cho bé¢ chdt nen ¢6 the rit ngan chiéu dai cia bé d€ tang chiéu rong diu nhd thanh
truvén, gidam duoc ap sudt tiép xuc cia méi ghép ndy. Tuy nhién, mat phang
chiu ly¢ ciia chét piston khong thay ddi nén tinh chiu moi cha chét kém.

~Ldp tw do & cd hai méi ghép (hinh 2- 12a). Tai hai mdi ghép du khong
€0 k€t cau ham. Khi lip rdp, moi ghép gita chét va bac dau nho thanh truyén la

a) b) c)
Hinh 2-12. [dp wr dn chdt piston
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méi ghép long, con moéi ghép vdi be chél 1a mdi ghép trung gian, ¢O do doi
{001 = 0,02 mm d8i véi dong co 6 t0 may kéo). Trong qud trinh lam viée, do
nhiél d6 cao, piston bang hop kim nhom gidn ra nhicu hon chét piston bing
thép. tao ra khe hd O mdi ghép nay nén chét piston co thé ty xoay. Khi do, mat
phing chiu lyc thay d6i nén ch6t piston mon déu hon va chiu mdi 16t hon. Vi
vay, phuong phip nay dugc ding rdt phé bién hign nay. Tuy nhién phdi gidi quyCt
vin d& hoi tron & ¢d hai m6i ghép va phii c¢d két cAu han ché di chuyén doc
true cia chét, thong thuong dung vong ham (hink 2- 12b} hodc ndt kim loai mém
¢6 mat cdu nhu trén hinh 2-12c¢. Trude khi 1ap chdt vao bé chdt nén ngam piston
trong diu hojc trong nudc nong df 1ap rap d& dang.

Do ¢ cic mdi ghép dong nén phai giai quyét béi tron cho cde mél ghép nay.
Suu day la mot s6 phuong dn duoc dung trong thuc & DS vdi b¢ chdt thidng duoc
khoan 16 dé din diu do xéc mang daw gat v& (hinh 2-13a) hodc khoan 16 himg dau
(hinh 2-13 b), Con d6i véi thanht truvén, d¢ boi tron ngudi ta ¢ thé dung 6 hing
daw (hinh 2-{3¢) hodc boi tron cudng bic két hop voi lam mat dinh piston bing dau
o dp sudt cao dén tif truc khuyu doc theo than thanh truyén nhy duge ding & dong
o & 16 IFA W 50 hodc ZIL 130 (hinh 2-13d va e).

LA

Hinh 2-13. B4i tran cdac mdi ghép chét piston

2.2.3. Xecmiing
a. Vai lro

Nhu da trinh bay o phin Dau pisten, xcemang khi lam phiém vu hao kin
tranh lot khi con xceming daw ngin diu boi tron i hop true khuyu suc Ién
butng chdy.
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b Didu kién lam vide

Cing nhy piston, xeemang chiu @i tropg ¢d hoc Ion, nhit 14 xeeming diu
ticn. Cu thé 4 ap sudt cha khi chdy rdt i6n nhe di trinh bay O phin diéu kign
lim vige cda piston. ngodi ra xcemang con chiv e quin tinh 1dn, ¢ chu ki vi
va dip. Dong (hoi, phii k¢ d€n nhi¢t do cao, ma sdt 18n, dn mon hoa hoc vi ing
sudt udn ban daa khi ldp rdp xcemang viio rinh & piston,

o Var licu ché tao

Mot veu cau ril quan trong ddi voi vatl licu ch¢ tao xeemang L phai bio
dam do dan hdi ¢ nhiet do cao va chiv mon 6t. Hau hdt xeemang duoe ché tao
bang gang xdm pha hop kim. Vi xcemang ddu tién chiu ditu kién lam vice khic
aghict nhit nén 0 mot 8 dong co xcemang khi diu ticn, dige ma crom xop co
chicu day 003 + 0,06 mm od thé 1ang wéi tho cha xeemang pay Ien 3 dén 3.5 lan

. Két cdu

- Xcomang khi. V& dai (hé, xeemang o6 k€U cau don gidn 1 mot vong hd
mi¢ng (hinh 2- lda). K& ciu cia xeemang ki dude dae trung bing ket ciu
Clia 6T dién v mi¢ng xeemang.

Loai 1iét dign onr gt (hinh 2= ]4b) ¢6 k&1 cau don gidn nhal, dé ¢hé
tao. nhung ¢o dap suat ricng khong 1on, thoi gian rd khit véi xylanh sau kKl lap
rap dawe Logi ¢o mat con F = 15 = 307 (hinh 2- [doy co dp sudt tcp xic lin va
co thé riv khit nhanh chong vol xylanh, tuy nhién ché o phicn phuc viv phai dinh
dau khi lap sao cho khi xéc mang di xudng € ¢d tic dung nhuy mot hios cuo o
gat diu, DE ¢ duoe du diédm trén ma trinh nhitng di¢u phicn phic di ncu,
nguiti ta dda ra k¢t cau tict dién khong doi xing bing cich ticn vit 4& dién
xeemang (hinh 2- 14d vi ¢). Khi lap vio piston vl xylanh, do ¢ sde cing nén xée

mang bi vénh di nén ¢6 tac dung phd mot mat con. Khi lap rdp phai chi v @ adu

b)

Hinh 2-14. K&t (du xeemdny khi
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vat phia ngoai (hinh 2- 14d) thi phai ldp hudng xubng phia dudi con vdt phia
trong (hinh 2- 14¢) thi phai 1ap hudng 1én bubng chdy, nhim trinh hién tuong
giam lyc cing cha xéc mang do 4p sudt cao cua khi lot tif budng chdy. Loai hinh
thang - vdt (hinh 2- 14f) c6 tdc dung gid mudi than khi xéc ming co bop do
dutng kinh xylanh khong hoan toan ddng déu theo phuong doc truc, do d6 trénh
duge hién ugng bo kc;t‘xéc mang trong ranh‘cda no.

Ve két cdu mi¢ng, loai thdng (hinh 2- 14g) d& ché tao nhung d& lot khi va
suc ddu qua mi¢ng. Loai vat (hinh 2-14h) c6 thé khic phuc phan n2o nhitng nhugc
diém trén. Loai bac (hinh 2- 14i) bao kin rdt t6¢, nhung kho ché tao.

- Xecmdng ddu. Néu

chi ¢é6 xecmang khi thi

¢t hign tugng "hom" diu

len bubng chay qua khe

hd mat dau xeemiang /
tfrong ranh xcemang khi m \\ f
piston ddi chitu chuyén 2 )
dong (hinh 2- 15), Dau s¢

bi chdy, két mudi va tiéu
hao nhiéu dau boi tron
Xeemang dau lam nhiem
vy ngian dau vi ngoai ra
dan déu ~diu 1én mat
xylanh. Théng thddng o
rinh xecmang diu cia
piston ¢dé ranh thoat
dau (hinh 2-l6a va b).
Hinh 2-16c¢ trinh bay
két cau ti€r dien xecmang dav 6 dang ludi cao gat dau thudng gap
trong thyc t€. Diu gat v& s& theo cic 16 khoan trén piston roi xudng cacte diu.
Hinh 2-16d néu két cdu cia xecmang diu 16 hop gom ba chi ti€t riéng ré.

V™

SN c) D]
N N

¥
W \ 7'

NN

Hinh 2.8, Hién reong bom diu coa xecméing khi
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Hinh 2.18. K&t cau xecmdng diu
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Do ¢o I xo hinh song (hinh 2-16e) ép hai vong thép mong 1&n mat dau cia
ranh nén xecmang khi lam vi¢c khong c6 khe hd mat dau. Do d6, xecmang
dau 18 hop ¢o tac dung ngan diau va gidm va dap rit 16t

2.2.4. Thanh truyén

a. Vai tro

Thanh truyén 1a chi ti€t ndi giita piston va truc khuyu hodc gudc truot.

b. Ditu ki¢n lam viéc

Thanh truyen chiju Ivc khi thé, Iyc quén tinh cda nh6m piston va iyc quan
tinh cia ban thdn thanh truydn. Cdc iyc 1rén deu la cic Iyc tudin hoan, va dip.

¢ Vit liéu ché tao

D6i véi dong c¢o finh tai vd dong co tau thuy t6c do thdp, nguodi ta dung
thép it cacbon hoac thép cacbon trung binh nhy C30, C35, C45. D6 vdi dong
¢t & td6 mdy kéo va dong co 1au thity cao 16c, ngudi ta ding thép cacbon trung
hinh nhu C40, C45 hodc thép hop kim crom, niken. Con d60 vdi dong co cao
16¢ vi cwong hoa nhu dong co o 16 du lich, xc dua ... ngudi ta dung thép hop
kim dac biét ¢d nhi¢u thanh phan hop kim nhy mang gan, niken, vonphram ...

d. Két cdu

Ngudi ta chia k€t cdu thanh truyén lam 3 phan la d3u nho, ddu to va than
thanh truyén (hinh 2-17). Sau day ta xét két ciu tidng phan cu (hé.

Hinh 2-17. K& cfu rhanh 1ruyén
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— Dy nlto

“Khi chdr piston ldp wg do véi ddu nhé thanh truyén, (rén diu nhd thudng
phii ¢ bac 10t (hinh 2-18a). D6i voi dong co 6 & may kéo thuong 1a dong co cao
e, diw nho thuing mong d¢ gidm trong ldong. O mot s dong co ngudi ta
thuosng lam viu 100 (rén diu nhd dE dicu chinh trong tdm thanh truyln cho
dong dtu gilta cic xvlanh (hinh 2-18b). D¢ boi tron bac 16t va c¢hél piston
¢co nhitng phuong idn nhy ding ranh hing diu (hinh 2-18¢) hodc boi tron
cuiing bae do din dauw i true Khuyu doc theo than thanh truyén (hinh 2-18a).

O dong o 2 Ky, do ditu kicn boi tron kho khan, ngudi ta tam cdc rinh
chiti diu 0 bac diu nhd (hinh 2- 18d). Cang chinh vi boi tron khdé khan nén &
mOl 6o dong <o ngudi o ding bikim thay cho bac 1ot (hinh 2-18¢). Khi do lap
rap thanh truyén voi chdt piston va piston khid phice tap. Bac 16t dau nhd thanh
truyén thuong bing dong thanh hoac thép ¢d trang hop kim chéng mon. Bac ldp

¢a do doi vie diu nho ol dude doa dat kich thude chinh xac 13p ghép.

SEE
SHE N\
'““““““‘\\\\‘ ) ]

e e

Hinh 2-1B. Kir odw ddu nhd thanh truyen
s Nhi chde pision of dinh trén dédu nhé thanh truvén, diu nhd phii o két
cau Kep chat nha ¢ hinh (hinh 2-10).

=T hdn thanll truvén

Tict dicn rhan thanh truyea thuong thay déi ty nhd dén 16n k& it diu nho
dén dau to. Tict dicn tron {hinh 2-194) c0 dang don gian, ¢6 (hé tao phoi
bing ren o do. thitng duoe ding trong dong co L thuy. Loal pay khong tan
dung ~ac licu thee guan diém sdc bén déu. Loai (i€t dién chig | {hinh 2- 19b)
¢O sue hen dew theo hai phuong, duge dung rdt phé bién, tif dong o ¢d nho
dén dong oo ¢ Bon vi dige o phoi bing phusng phip rén khuon, Louai 1§t
dicn hinh ch& what, & van (hinh 2= 19¢ va d) ¢0 uu diém la dé ché tao, thudng

duoc ding ¢ dong cd mo 16, xudng may ¢d nho.
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Hinh 2-19. (dc leai LE didn thidn thanh Traydcn

- P to thanh truvén

D& lip rip vdl trye khuyu mdt cich J€ ding, dhu to thanb truyén thuong
duge ¢dt lam hai ntta vie lap ghép véi nhau bing bulong hav vit cay. Do do bgc
16t cing phai duoc chia lam hai nita va phai ddgc o6 dinh trong 16 diu (o (hanh
truyén. Hinh 2- 20 th¢ hi¢n mot dung k&t cdu nay goi 14 kifu viu ludi gi. Do dbu
to thanh truvén chia lam hai nira, & mot s6 ddng co, ngudi a ldp mol 6 dém
bing thép meém 6 hé mat phan cich. Khi s@ta chita Idn, s¢ ldy bdt cic dm dém
niy i roi ticn hanh doa hodc cao i lai bac 166 Phdong phip nay chi ding voi
nhitng dong co co tni don chiée. Ngodi ra, khi Eip dem ¢ hé mat phin cach s¢
lam wng 1ai trong tic dung lén chi Gée lip ghép ndi hai nia diau w0 ta bulong
hay gugiong thanh truyén, vi khi d6 do cing cda mdi ghép s¢ giam. Doi véi dong
co ¢t lon, d¢ ticn khi che tao, ngudi fa ché o diu 1o thanh truyén ricng roi ldp
vOi than thanh truven (hinh 2-24a). BE mat lip ghép giita than va diu to thanh
truyén duge lap cac am dém thép dav 3-20 mm dé ¢6 thé dicu chinh 1y s§ nén
cho dong deu gitta cic xvlanh. Trong mot s6 trudng hop, do kich ‘thudc dau to
qua [dn nén dau o thanh
truyén duoe chis im hai
nda bing mat phing chéo
(hinh 2-21b) d¢ dat lot
vaon xvianh kh ldp rdp.
Khi do mdi ghép sé phil
o kGt ¢du chiv lye it
thay cha hulong thanh
truyén nhu viu hoac ring
khia. D¢ giim kich thudc

diu 1o (hanh Truven. co

loai két cdu han 1¢ v

him bing char con (hinh

221e). Mot w0 dong o
hai k¥ ¢ nho ¢6 thanh Hinh 2.20. K& cdu cd dinh bac 16t trén dau to
truvén khong chia lam thanh truyén
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Hinh 2.21. (& dang AC cdu ddw 1o thanh truyén

hai nta phii dimg ¢ bi dda (hinh 2-2)d) duoc ldp dan ting vien 0 mot so dong
¢o nhicu xylunh kiéu chit V hoic hinh sao, thanh truyén cda hai hang xylanh khdc
nhau, thanh truyén phu khong Idp trye 6iép voi true khuya méa Hp vioi chot phu
trén thanh truyCn chinh {hinh 2- 2lc¢) hoac hai thanh truyén lip idng vdi nhau trén
truc khuyu nén mot thanh truyén ¢ dau to dang hinh nang (hinh 2-21f). Doi voi
mot s dong ¢ o trge kbuyu rdn ¢d, d¢ bS ri khodng cdch gita cdc xylanh hop
W, chiCu day dau to khong d&i xidng qua mat phing doc cia than thanh truyén
thinh2- 21y},

2.2.5. Buldng thanh truyen

. Vai tro

Bulong thunh truyén la chi uét ghép ndi hai nia diu to thanh truyén. No
¢t th¢ & dang bulong hay vit cdy (gugiong), tuy @ k€t cu don gidn ohung rit

quan Irong acén phai duge quan am khi thi€t ké v ch¢ tao. Néu bulong thanh
truyén do nguven nhan nao d6 bi dut s¢ ddn t6i phd hong toan bo dong co.
h. Didu kién lam viée
Bulong thanh truyén khi lm viée chin cic Iye nhu Ive xiét ban dau, luc
quian tinh cau nhom piston - thanh truyén khong k€ pap diu to thanh (ruyén.
Nhimng lue nay déu T cae Ige ¢o chu kv cho nén bulong thanh truyén phai ¢6

ste ben moi cao.
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o Vit lign ohd tao

Bulong thunh truyen thdong duoc ché tao bang thép hop kim c¢6 cac thinh
phiin crom, mang gan, niken .. Tdc dO dong co cang 16n, vat ligu bulong thanh
truyen cd ham luong kim loai qui c¢ang nhitu,

d. Két cdu

Nhu di 1rinh bay & trén, hai nda diu to thanh truyén c6 thé duoc ghép
néi bang bulong (hinh 2-22a) hoac gugitng (hinh 2-22b). Hinh 2-22a (h€ hi¢n
k€t cdu dién hinh cda buléng thanh truygn, thudng gap 6 dong co 6 & may
kéo. Theo k€t ciw nay, hai niia ddu to duoc dinh vi bing mat tru cia bulong.
Dau bulong ¢ mat vat A dé chong xoay khi liap rap. Con mit vatB oo tac
dung lam mém phin d6i dién voi mat vat A d¢ phan Idc hai phia trén be mat
v duge dong déu sao cho téng phan luc tde dung dang trén dudng am buldong
d¢ trinh cho bulong bi wén. Ban Kinh goc ldon cta cic phan chuyén tiép nim
trong khodng (.2 <+ | mm nhim gidm tap trung dng sudt. Phian ndi gitta than
vi ren thuong lam thdt lai d8 Ging 40 déo cha buléng. Dai de o6 k€t cdu dic
bi¢t d¢ dng suit trén cic ren dong déu. Ren dude tao thanh bing nhitng phuong
phip gia cong khong phoi nhu lin, cin. Ngoai ra bulong thanh truvén con dugc
W01, ram v x{ ly b¢ mat bing phun &it, phun bi dé dat do cing HRC 26 + 32.
Khi lip ghép phai ding o ¢ e ké d€ bao (?fun momen xict ding qui dinh

cia nha ché taw.

A

o

AN\
S

—
—

)N

a) b)

Hinh 2.22. Mdr dang kér cdu buling aj va gugiong thanh truyén b)
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2.2.6. Truc khuvu

Day la chi 1iét rit quan trong va chiém ty trong khd 160, ¢6 thé dén
23+ 307 gia thimh dong co. '

a. Faiiro

True khuve nhan Iye tac dung i piston tgo moémen quay kéo cic may cong
lde vie nhan nang lugng cha hinh da ; sau d6 truyén cho thanh truyén va piston

thie hién qui trinh nén cing nhu trao ddi khi rong xylanh.

b, Didu kién fam viéc

Truc khuvu chiu Iye T, Z do luc khi th¢ va lye gqudn tinh céa nhém piston
- thanh trwven gy ra. Ngoai ra, true khuyw con chiv lye quan tinh ly tdm cia
cic khoi Rlong quuy [&ch tam cila bin than truc khuyu vi cia thanh truyen,
Nhitmg lye nay gay uon, xodn, dao dong xodn vi dao dong agang cla truc khuyu
trén cie G da.

o, Fdr licu va phitang phap ché tao

- Thép.

Truc khuvu cia dong cd de do thip nhu dong co tau thay va tinh tai
thuomg duoe chd tao bang thép cachon trung binh nhu thép €35, C40, C45. Con
true khuvu cia dong co cao toc thuong dung thép hop kim crom, niken. Dang
co cuang hoa nhy & xe dua, xe du ]jch, truc khuyu duge chC tao barg (hép hop
kKim ¢ vac thanh phian minggan, vomphram ... Thép cachon ¢ du diém la r¢ va
¢ h¢ s ma st rong Idn nén gidm dao dong xodn (01 nhung sde bén kbhong cao
hane thép hop kim. Phoj true Khuyu bing thép thuang tao bing phuong phip rén
khuon hoage ren tf doo Sau do phol duge 4 va thuong hoa trude khi gia cong co.
Ticp theo gia cong o tho, true khuyu duoe nhict luyén v xit Iy b¢ mat réi gia
cong i cudi ahd mai cic of ruc. Vai kidu o phoi bing phuong phip rén, higng
duf gia cong co thuong kha 1dn. NEu tao phodi bang phuong phip dic (hi fudng du
gia cong ¢d it hon. Tuy nhién, sic bén cta true khuyu nhan dude tié phucng phap
dac khong cao bing khi dong phuong phip rén.

~ Gung graphit cin

Gang cau o dac diém rat dé die va r¢. Ngoal ra, do co cachon ¢ dang
graphit ¢iu ncr ma sdt trong idn, chiu mon Ot va khong nhay cam véi tng
suitl tp trung. Khi dac 1go phoi o thé dic dude phoi cd hinh dang phic wp
nhy véu ciw hict k¢ d¢ ra nham bao dam sde bén déu trén loan bd ree khuyu. Tuy

nhicn kho khan [on nhat khi ch¢ tao (rue khuyu bang gang c¢au la cau hoéa.
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d Két cdu

Két cdu truc khuyu phu thubc trudc
hé1 vao loai truc khuyu. Ngudi la phan
chia tryc khuyu thanh mot s0 loai sau :

* Truc khuyu ghép va truc khuyu % %
nguvén. True khuyu ghép la truc gom
nhidu ¢hi tiét duoc 1&p véi nhau (hinh
2-23). Loai truc khuyu nay dugc ding

nhieu trong dong co ¢d lén, ddng co
ddng gam (xem myc 2.2.8.2) va doi khi o Hinh 2-23. Truc khupu ghép
dong co ¢d nho nhv dong co xe may.

Truc khuyu nguyén 13 tryc chi gdm mot chi ti€t (hinh 2-24). Truc khuyu
nguyén duge dung trong dong co cd nhd va trung binh, vi dy & dong co 6 19,

may kco.
1 /L2 . [: [;l E] £l _\_. 6
1 1134141 4 . ‘ }
Ll g9y H L
1 O \ 10

Minh 2-24. Tric khupu dong co 4 ki 4 xlank

Loddu tuc, 2 chGr khugu, 30 cf khugw, 4. mé kivgu, S dOi trong, 6 dudi truc khupw
» Tric khudu dit ¢6 va truc khuyu trén cd. Goi s8 xylanh cia dong co la
cz vt 86 6 d0'1k i. Néu tryc khuyu ¢6 s6 & dB 1a i = z + 1, téc 14 gilta hai
xylanh lién 1iép nhau ludn ¢6 mot & dd thi duoc goi 12 truc khuyu dd cé (hinh
2-24). Con néu i < z + 1 thi truc khuyu duoe goi 12 tryc khuyu- trén ¢6, Thong
“thudng ¢ true khuyu trén ¢ i = 22 + 1. Hinh 2-25 mo6 1& truc khuyu dong
¢d 4 ky, 4 xylanh, trdn c8, chi ¢co 3 § d0.

Dé xét ty my k€t cfu cdc phan cia truc khuyu, ngudi ta chia truc khuyu
thanh cdc phiin nhy da thé hién trén hinh 2-24. Sau ddy ta sé xét tung phin cu
thé.

- Diu rrue kb

Hinh 2~26 th€ hien mot loai két cdu div truc khuyu dong co 0 t6. Diu
truc lap vdu d¢ quay truc khi can thi€t hodc d€ khdi dong bang tay quay
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Hinh 2-25. 7Tric

{maniven). Trén dau truc
khuyu thuong ¢6 then dé
tap puli dan dong quat
gio, bom nude cho he
théng iam mat, dia gmam
dav dong xoan (néu cO)
vii lap bdnh rdang truc
khuyu. Bo truyén bénh
rAng W tryc khuyu dé
dan dong truc cam phdi
kb1 vad bom cao dp (cia
dong co diesely hoac b
chia dién danh lia (cia
dong co xdng) va bom
dauw cia he thong boi
tren. *Negodi ra Jdau rue

khuyu ioai nay con cd két

cdue han ché di chuyén doc true. Cic bé mar diu cda ¢6 truc dau tién khi di

A
!
1

\d

/

A

Hinh 2-26., Mdr loai kér cdu ddv truc

kb dong co & 13

chuyén doc tryc s& ty vao cac tdm chan 6 trdng hop kim chiu mon.

- Cd khvu

C6 tryc khuyu ddoc gia cong va xi Iy bé mat dat do cing va do bong
cao. Phan 16n cdc dong ¢d o6 ¢f truc ciing mot duong kinh. Dac bi¢t cd dong
co, thuong 1a dong cd cd 16n, vdi dudng kinh ¢d truc lén dan tir ddu dén duoi
truc khuve d€ ¢d sde bén déu. Tuy nhién nd s¢ rdt phic tap vi cO nhige bac

6t hoac & dd o0 dudong kinh khic nhau. C& khuyu thudng rdng dé fam ranh

dan daw boi tron dén cdc o va chét khac cia truc khuyu.
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- Chér kiuivu

Chét khuyu ciing phai duodc gia cong-va xd Iy be mat d¢€ dat do cing va do
bong cao. Dudng kinh chot thudng nhd hon dudng kinh c6, nhung ciing c6 nhiing
triong hop dong o cao 16¢ = do lge quan tnh 16n - dudng kinh chot khuyu co
thé bang duéng kinh 8 khuyu. Trong rdong hop dau to thanh truyén lam lién
khoi Jdp & hi kim & mot s6 dong co hai k¥, do phai lap 1dng thanh truyen (it dau
tryc khuyu nén dudng kinh chét phai 16n hon dudng kinh cf. Cing nhu ¢6 khuyu,
chét khuyu cd thé lam réng dé giam trong Wong va chia diu bodi tron. D¢ dén
din hoi tron ién he mat chét khuyu cé cdc phuong phip két cau nhu trén
hinh2- 27, :

Hinh 2-27. K& cdu dén ddu b tron chdr khup

Diau boi tron thudng duoe ddn (i thin may dén céc ¢f tryc khuyu, roi theo
cic duong rinh trong <6, ma khuyu dan lén chot khuye (hinh 2-27a). Vi tri 14y
dau ra hoi tron Chot khuyu thuan Ioi nhdt a vi tri ma tai do ap sudt tiép xdc
nho nhdt (hinh 2- 27a) nhung chi ti€t ki€u nady khé gia cong. Liy diu ra
nhy hinh 2- 27b th d€ gia cong chi ti€t hon nhung nd lam gidm ddng k€ sic
beén trye khuyu, Phuong dn 1dy déu ra nhu trén hinh 2- 27c thi d& gia cong
hon vit anh hudng khong Idn dén sic bén truc khuyu. Do lye ly tam, cac can
bin chida trong dau boi tron vang ra xa 1dm quay nén nhd cé Sng nho diu
sach & phia trong khoang réng cla chot duge din ra boi tron (hinh 2- 27a).
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Do truc khuyu ¢6 cic khoang chia dau nén khi khoi dong phai, ¢6 thoi gian dé
dau dién dhv cac khoang. Dé nhanh chéng dua dau Ién boi tron lén bé mat
truc khuyu, nguoi ta ding Ong dén lap ép trong tryc khuyu. (hinh. 2- 27d), tuy
nhién diu khong dugc loc sach thém nhd hiéu dng ly tdm nhu d3 noi & trén.

- Ma khuyu

M4 khuyu don gian vd d€ gia cong nhat 1 c6 dang chit nhdt vd dang tron
(hinh 2-28a va b). D6i véi dong co c6 cb khuyu ldp 6 bi, md khuyu tron ddng
thoi déng vai tro c6 khuyu. D€ gidm trong lugng, ngudi ta thiét k€ méa khuyu chit
nhat duoc vt gée (hinh 2-28c). M4 khuyu 0 van (hinh 2-28d) ¢6 sic b2n d2u

hon. {, =X s T \l {7
\ |/ \ ! \
Vi 7
AL/ %

&

a) b) c
Hinh 2.28. Cdc dang md khuw

Dé truc khuyu ¢6 d6 cing vilng va sic beén cao, truc khuyu thuéng duoc
thi€t k€ c6 d¢ tring diép. DO tring diép, ky hiéu I3 £ (hinh 2- 29a), cd thé xdc
dinh theo cong thic sau : '

dep + dg
£ = — - R (2-19)

Do tring di¢p cing 16n, 40 cing vitng v do bdn cda ma khuyu, hay noi
chinh xéc hon, ciy todn bo truc kKhuyu cang cao. Mudn 1ang ¢o trang di¢p, theo
cong thifc (2-19), hode tang duong kinh cde ¢ tryc, o ch6t d, dy, - 4p sufl
ti€p xdc vd mai mon & cdc ¢f ndy s€ gidm - hoge gidm bdn kinh quay R cia

8 7 NN
uly U

Hinh 2-28. Cdc bign phip két cu rdng ben mé Ajm)'m
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truc khuyu - wfc 12 gidm hanh trinhShay van 16c trung binh cda piston vy, dong
thii céing ©6 nghia gidm mai mon cap piston — xylanh. Dieu d6 c0 thé giai thich
S

dé dang nho cic quan hé sau @ § = IR va v, = %".

Dé tranh @ap trung dng sudt, gita md va o6 khuyu, chdt khuyu thudng co
cac ban kinh chuyén Gi€p r (hinh 2-29b). '
- Déi trong.

Déi trong la cic kh6i lugng gan trén truc khuyu d€ tao ra Iyc quédn tinh
by t&m nhim nhitng muc dich sau :

* Can bang lyc quan tinh ly tam Py cia sruc khuyu (hinh 2- 30a).

* Can bing mot phan luc qudn tink chuyén dong tinh ti€n cdp [ (hinh
2-30b). Thong thydng ngudi ta can bang mot nida lyc quan tinh chuyén dong
iinh tién c¢dp | cia nhom piston — thanh truyén. DI trong - lap nguoc véi hudng
clla chét khuyu — tzo ra Idc qudn tinh ly tdm c6 gid tri bang P2 = mRw?*/2.
Nhu vay trén phuong ngang s€ xuat hi¢n luc mat can bang anqusinng/Z. Phuong
phap ¢an bang nav v& thyc chit la chuyén mot phiin Iyc médt can bang (rén mot
phuong sang phuong vuong goc. Phuong phap nay thuong duang cho }lhflng dong
¢o dat nam ngang. DE can bang wriét d€ lhye quan tinh chuyén dong tinh tién,
ngudi ta dung ¢o cdu can bang Léingxetchc thudng ding O nhitng dong co mot

a) Py

Hinh 2-30. Vai tré cla ddi trong
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xylanh, vi du, dong co may kéo Bong Sen. Doi trong trong trudng hop nay khong
lip tryc tiép trén truc khuve ma ldp trén hai truc ddn déng i tryc khuyu
(hinh 2-30c¢).

¥ Giadm tai trong tdc dung cho mot ¢ khuyu, vi du cho ¢§ gifla true khuyu
dong co 4 ky, 4 xylanh (hinh 2-30d). D6i vdi true khuyu nay, cdc lde quan tinh
iv tdim  Pg ty c¢dn bang nhdng tao ra cap mémen Mp, ludn gy udn cé gitta.
Khi co d6i trong, cap momen Mpy cia d6i trong s€ can bang c¢ap momen Mp
nén gidm duge (ai cho cd giita,

* DOi trong con la noi d€ khoan bot cidc khdi luong khi can bang dong
hé Mruc khuyu.

Ve mat nguyén tdc, ddi trong cang bé i xa tam quay thi lyc quan tinh
ly @m cang lon. Tuy nhién, khi d6 sé lam tang kich thudc hop truc khuyu.

Ve mat két clu ¢6 cic loai d6i trong sau :

© Doi trong hicn véi ma khuyu, thong thudng dang cho dong co ¢ nho va

trung binh nh dong <o 6 16, mdy kéa (hinh 2- 3la).

D¢ dE ¢h¢ 1o, ddi trong duoc lam roi roi lp voi true khuyu. Lap bing
phuong phap han thudng lam cho truc khuyu bién dang va d€ lai ing sudt du
lam giam sdc hén moi cha truc khuyu nén phucng phap nay it duac dang. Thong
thuong doi trong duoe Idp bang buldng voi truc khuyu (hinh 2-31bh). D¢ giam
lue tde dung lén bulong, doi trong duge Idp voi ma true khuyu biing ranh mang
ca va dugc kep chat biang buléng (hinh 2- 31c¢).

7 AY /"\\
/ ’\M / )
T{i/ ] \\_l__/,
N T
]
a) b) c}

Hinh 2-31. K& cdu doi rrong
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- Dudi truc khmyu

Hinh 2- 32 néu mot két
cau dién hinh caa dudi truc
khuyu, riat phdé bién & dong
co 0 10, may kéo. Theo két
cdu nay, duoi trye khuyu o
mat bich d& lip banh da va
duoc lam réng dé lip vong
bi df truc so cdp hop sd.
Tren beé mat ngdag true <0
lip phdt chan dau, tiép do

1 ren hodi dau ¢ chiGu xodn | SN
nguge vai chiéu quay coa N
truc khuvu dé gat dau tro
lai. Sdat volr ¢d true cudi

cimg 1o dia chan daw. Déu

N i NN

duoc cac k¢t ciu chan dau
npan ai s¢ rdi xudng va theo

- o i Hinh 2-32. Ao logi k& cfu dudi truc khuyu & 10
16 thoat trdy v¢ cacte dau.

Ngodi ra, 6 mot s6 dong co, dudi truc khuyu con la noi lap chan di chuyén
doc truc, Wp hinh rang din dong cic co cidu phu nhu bom cao 4p, bom diu
v nhd & dong co 0 10 TATRA 928 ching han.

2.2.7. Banh du

a. Vai tro

Cang nhy o cdc mdy moéc khdc, banh da cia dong co dot trong .c6 vai trd
giit cho do khong doag déu cda dong co ndm trong gidi han cho phép. Ngoai
ra, banh di con fa noi lap cic chi tiet cha co ¢du khoi dong nhu vanh rang

khdi dong viv la noi danh ddu tong dng voi diém chét vi khic vach chia do
goc quay truc khuyu. v

b 1dt ticu ché raa

Binh dia dong co 16¢ do thip thuong la gang xam, con cua dong co 16¢
do cae thudng dang thép 1t cacbon.

. Két edu

Theo ket ciu, ngudi ta chia banh di thanh cic loai sau -

- Banh da dang dia (hinh 2-33a) 1a binh di mong ¢ moémen quin tinh
nho nén chi dong cho dong o t0¢ 4o cao va rdt hay gap & dong co 6 16, may
kéo. B&é mat banh da duge gia cong phang, nhdn dé€ lip dia ma sai va dia ép ly
hop. Ngoai ra. trén banh da thudng dugce lap ép vanh rang khoi dong.
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A= ggé I

b)

: #ﬁs

Hinh 2-33. Kér cdu bénh da

- Bdnh da dang vanh (hinh 2-33b) la banh da day ¢ mOmen quén tinh
[6n. Mot s8 dong co con sit dung banh da nhu mot pu li dé truygn cong suét
ra kéo cdc mdy cong tac.

— Banh da dang chdu (hinh 2-33c) la banh da cd dang trung gian cua
hai loai trén. Banh da loai nay ¢6 momen qudn tinh va sdc ben 10n, thuong
hay gap ¢ dong co may kco.

- Bénh da dang vanh cé nan hoa. D€ tang momen qudn tinh cia béanh da,
phian 16n khéi lugng banh da ¢ dang vanh xa 1am quay va néi vdi moayo bang
cac gan ki€u nam hoa (hinh 2-33d).

Banh da cla déng co ¢d 16n nhu déng co tau thuy cd lén chang han,
thudng dudc ghép tit nhieu phan pidng nhau d€ dé ché tao.

Thong thudng sau khi ché tao, banh da va truc khuyu thudng dugc lap voi
nhau rdi can bang dong. Gita truc khuyu va banh di deu c6 két cdu dinh vi
dé bao dam vi tri twong quan khong thay doi

2.2.8. Cdc loai & do cia truc khuyu

2.2.8.1. Bac lot

Bac l6t trén truc khuyu gém bac 16t ¢ khuyu va bac 16t chét khuyu. Ve
mat két cdu hai loai tuong ty nhd nhau, chi khdc nhau chi y&u {a v& kich thudc.

a Két cdu

Ve thyc chit, bac 16t gbm gdp bac bang thép va lép hop kim chiu mon
trdng trén bé mat gop bac. GOp bac thudng dugc ché tao bing thép it cacbon dé
c6 d0 dan hdi cao va trdnh bi t0i ciing trong qud trinh dip 16p hop kim chiu
mon. Dé tang tinh bim cia hop kim chju mon trén gop bac gita hai 16p c6 mot
¥p kim loai rat mong khoang 0,05 - 0,1 mm. Thong thudng bac dugc 1am tit hai
‘nita va oo két cdu ham trén 6 (hinh 2 - 20). '

56



Co thE chiz bac 16t thanh hai loal 13 bac 16t mong va bac 16t day

Bac {6t mong (hinh 2-34a) thudng duoc s dung 6 dong ¢o 0 10 may kéo,
¢6 uu diém thuan tien khi thay thé, sia chita theo ¢, tic la thay bac ¢6 duong
kinh nho hon.

RN IR

b)

a)

Hinh 2.34. Bac /ot mdag a) va hac lor day by

Bac 16t day (hinh 2-34b) c6 gop bac v 1dp hop kim chiu mon déu day
va thuong co g6 vai cing duoc trang hop kim chiu mon d¢ han ché di chuyén
doc true. Giita hai b& mat phan cach cia bac doi khi c6 cdc tam dém thép,
khi sda chita thudng duce ldy bot di dé cd thé cao rd bac 1ot theo kich thude
sia chita (xem muc 2.2.4).

b. Vdr liéu chiv mon

Hop kim chiv mon cho bac 16t cia dong oo d6t trong thudng cd cic loai sau :

~ Hap kim buchit

Phéd bién la bacbit nén thi€c va bacbit nén chi. Ve td chic kim loai, vi
du, bacbit nén thi€c gom nhing hat dong (Cu) va hop kim dbng thi€c (CuSn)
citng trén nén thiéc (Sn) mém. Khi lam viéc, nén thiéc mém sé mon nhanh
chong vh tao thanh noi chda dau boi tron, cdn cac hat cing sé dd My truc.
Hop kim bacbil ¢6 vu di€ém la c¢o tinh déo cao, dé dic, ¢6 tnh bdm 16t va dé
ra khit vdi iruc. Tuy nhién ap sudt ti€p xoc cho phép nhd, chiu nhiét kém va
thi€c khd dar. Vi vay bac 16t véi hop kim bacbit thudng chi duoc dung trong
dong co xang.

- Hop kim dong chi

T6 chdc kim loai céa hop kim dong chi ta hén hop co hec cia dong’ (Cu)
va chi (Pb), cy th¢ la cac tdm chi mém trén nén dong cimg. Hop kim dong
chi ¢6 sic bén co vd nhiét cao, do cing lén, ap suat ti€p xic cho phép Iom,
dan nhiét 6, do dé duoc dimg' irong nhitng dong co co6 ap sudt l6n nhu dong
-0 diesel. Nhuoc di€m co ban cta hop kim ddng chi 12 dé bi thién tich khi dac
do nhi¢t do noéng chdy cda dong va chi rdt khac nhau. Ngoai ra khi ding hop
kim dong chi, c6 truc phdi dudc nhi¢t luyén dé dat do cing cao.
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- Hdp kim nhom

Hop kim nhom dong vai tro 1a hop kim chiu mon dudc trang, cin va u
khuéch tin trén gop bac thép dé tao do bam dinh. Bac 1ot hop kim nhom co siuc
bén cd hoc va 90 cing cao, h¢ sd dan nhiét 16n, do d6 ngay chng dugc ding
rong rdi dé thay thé cho hop kim dong chi. Nhuge di€ém c¢d ban cia hop kim
nhom la kho dinh ham trén gop bac thép va hé s gidn nd dai 16n nén khe ho
hac = truc phai d¢ 1dn hon $0 véi khi diung hop kim dong chi,

- Hap kim gom

Hop kim gom co uu diém chu yéu la it phai boi tron vi kim loai & dang
x0p co the¢ chi duoc dau boi tron. Ngoai ra, khda nang chiu nhi€t cua hop kim
gom rat cuo. Day la loat vat licu moi, gia thianh ché tao con kha cao nén chua

duve st dyng rdng i

D¢ giam chicu dai trye khuyu - tiie o chicu dai than may - cia dong co
nhicu xylaph. <& khuyu dong thoi la ma khuyu duge lip 6 bi (hinh 2-33), Khi

do true Khuyu gom ahicu dogn true duoc dinh vi va lap ghép véi nhau bing

&

Dau bai tran

Hinh 2.35. Trwe khupw ding & bi
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bulong. Nhy vay o th¢ ghép d€ tao ra truc khuyu cho cic dong co dong gam
mot cich dé diang. Hang TATRA (hutng st dung ki¢u truc khuyu ghcp diang 6
hi cho cae dong co 0 10 lam mat biang gio.

Dong ca dong gam-la ho cic dong ¢o c¢d cdce chi 6¢t chi yéu nhu piston,
xec mang, . xylunh, thanh truyén .. giéng nhau, nhung s0 xylanh Khic nhau nén
ety cong sudt khic nhau. Ché o dong co ddng gam cd thé nang cao chit luong,
gidm duge gia thanh vi san uong cde chi ti€t chid y€u 16n nén ¢o thé tap trung
dhu r ocong nghé i¢n tién. '

D¢ hoi tron cic chdt khuyu (vln phai dang bac 1o1), dau phai duge dén
w maot ¢d co bac 10t thudng & dau true khuyw - goi 1a b pid roi theo cdc
dudng dan trong truc khuve dé dén cac oo chdt. Tuy nhién, ap sudt dau sav
mdl chot khuyu =€ gidm dan o¢n chdt ldgng bai tron khong dong dCu. Cu 1hé,
chot khuyu cudt cung dé bj thiCu dau boi tron, nhdt 14 khi khe ho cac 6 truc
o vioqud mon. Dau bai tron thi€u o th¢ din (81 rde 10p hop kim chiv mon

khot gop bac thép hay con goi i chiy hac, gdy hy hopg dong co.
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Chiong 11

THAN MAY VA NAP XYLANH'

Dong ¢o <6 thé chia lam 5
phin. hinh 3- 1. va dugc 14p voi nhau
bang buldng hodc gu gidng. Néix che
1 dé chan but va ngan khéng cho 2
dau boi trén vung ra ngoai. Nip

xylanh 2 cing véi xylanh va piston

tao thanh budng chday. Mang diu 6

I noi cha vt hang dau boi tron
(xem chuong VII), thudng béng ton

dap nhu O dong co & td hoac bang

gang duc nhy o mot val dong co

Q | -

mdy kc¢o. Than xylanh 3, hop truc
‘khuyu 4 vi d¢ mdy 5 tao thanh than
mdy.

. Than may va nadp xylanh la

nhiing chi tiél ¢& dinh'va rat phic Hinh 3-1. S¢ dd phan chia dong cd
I ndp che, 2. ndp xylankh, 3 than xylanh, 4. hip

tap d€ lip hau hét cac co cdu vh cdc . ) . .
a | 4 triic khuyw, S dE may, 6. cacre ddu (mang déu)

hé thong khdc cua dong co. Hinh

dang vi két cdu cha ching phu thudc chi y€u viio cic yéu to sau ;

- Kiéu k&t ciu (lien hay roi), kidu loai dong co (xing diesel, cong sudt
nhd hay 18n, loat budng chdy, cich bé tri voi phun, cach b6 tri xupap ..).

- Phuong phap lam mdt (bing nudc hay khong khi).
- Phuong phdp ché tao (dic hay han) ..

Sau ddy ching ta s& xét lan lyot dic diém k€t cdu coa than may va ndp
xvlanh.

3.1. THAN MAY

3.1.1. Vai ro

Nhu trén da trinh bay. than mdy cung v6i ndp xylanh la noi lap dat va b6
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tri hiu hét cic cum cdc chi i€t cia dong o, Cu_ thé trén than mdy bo tri
xylanh, hé truc khuyu vi cic bo phan truyén dong d&€ din dong ciac co cdu va
he théng khic cia dong co nhu tryc cam, bom nhién li¢u, bom dau, bom nudc,
quat gio ..

Trong dong co d6t trong, than mdy la chi ti€t co kich thudc va khoi lugng
l6n nh&. D6i voi dong co O 10, may kéo, mo 16, xe mdy, ty 1¢ do la 30 dén
60%, con d6i voi dong co dAu mdy xc lia, tau thuy va cdc mdy tinh tai 1a 50
dén 70% kh6i luong toan bo dong co. Than mdy ch¢ tao thco phuong phdp han,
ty 1¢ d6 la 20 den 25%.

3.0.2. Vi ligu

Than mdy co thé bing gang dac, hop kim nhom hoac duyara. Dong co cd
I6n ¢6 thé ¢ than mdy bang thép tdm ding két ciu han.

3.1.3. Két ciu

Loai than may c6 xylanh die litn véi than goi 1a than mdy kiéu than xylenh
(hinh 3=-2a). Khi xylanh lam riéng thanh 6ng 161 rdi l&p vao than thi than may
loai nay goi la vé thdn (hinh 3-2b). O dong ¢o lam mat bang nude, Khodng
khong gian bao quash xylanh d€ chia nvde goi la do nudc (hinh 3- 2ab).

Hinh 3-2. Thdn mdy kidu than xylenit - hbp true ks
Lo thén xylanh, 2 hdp truc khugu

Khi than xylanh dac li2n vdi hop tryc khugu thi than may la loai than
xylanh = hop truc khuyu (hinh 3-2ab). Hop truc khuyu c6 thé€ chia thanh hai
nda (hink 3- 1) véi 6 truc khuyu 1a & truot hodc lam lign (hinh 3-2¢), khi do 8
truc phai ding 6 bi (xem 2.2.8.2).

Khi than xylanh lam roi voi hop truc khuyu va lap vOi nhau bang buléng
hd\ gugiong thi than may la loai thdn mdy roi, Két cdu trén hinh 3- 3a rst phs
hi€n & dong ¢o O t6, may kéo. Mot sé dong cd tau thuy chi ding mot
loai gugidng sudt tit ndp xylanh cho dén b& mat cacte diu. hinh 3- 3b. '

61



by
T | )
R
| B
I
, |
' 1

Hinh 3-3. Thén may ri
) hop truc khugu, 2 thén xylank. 3. ndp xanf, 4 gu giteg ndp may,
Sogu gitny thdn may, 6 13 ldp tuc cam. 7. gu giong toan bp, 8 dE may

Thdn mdy cua déng ca lam mdt bdng gid thuong 1a than may roi, hinh 3-4.
Vi mal nguven the co thé diang gu giong rieng ré (hinh 3-4a) hay mot gugiong
dé ghép ndp va than xylanh voi hop truc khuyu (hinh 3-4b). Xylanh ¢ thé lam
lén voi than hoac lam £3i o dang Gng 16t roi lap vao than,

Tay theo phuong phap Lip dat truc khuyu trong hop truc khuyu ma than
mady cd két cau khdc nhau. Nhitng phuong phap thuong gap trong thyc € la :

- — [— —Tﬁf;z,, ¢
Z ICI_: [yt [ i N E—- —
—H— 3/, o peT S
- 1 I
% 5
1 - 3
2 2 i T 4
~. o |
I \ .4 i | E E

Hinh 3-4. Thén may dong co lam mar bing gis
Lohip truc khuyw, 2 thdu xplanh. 3. ndp xylaoh, 4. gugiong, 5. lor xylanh
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Hinh 3-5. Cdc kifu Mdp dér me khuyu
aj frtic khuyu treo, by fruc khug dan o) rrue kbugu Tubn

- Truc khutu treo, hinh 3—5a. Hop truc khuyu chia lam hai nia, nita dudi la
cacte dau. Than miy hay toan bo déng co dugc lip dat trén cic g6i do. Day la
ki¢u phd bién cho dong co 6 10, may kéo.

- Truc khuvu dat, hinh 3-5b. Hop truc khuyu cing chia lam hai nda, nda
dudi dong thoi la b¢ may. Truc khuyu va toan bo than miv cung cic chi ti€t lap
rip dyoc dat trén bé may.

- Tryuc kiweéu {udn, hinh 3-5c. Hop true khuyu nguycn khoi, do do khi lap
rdp truc khuyu vao dong co phai bing cich luon.

Theo tinft trang chiu e khi thé, nguoi ta on phan bict 1hun may theo cdc
dang sau

- Than xvianh hay xylanh chiu lite, hinh 3-2a via 3~ da (xvlanh litn voi than
may). Luc khi thd tic dung Ién ndp xylanh, qua gugiong ndp may truyén xudng
than  xvlanh.

= ¥d dhan chie e, hinh 3-2b (xylanh lam r8i 6 dang Ong 1 o Lip vao
than may). L.uc khi thé truvén qua gu gong xudng vo than, xylanh hoin 10an
khong chiu luc khi thé:

— G giong chi lygc hinh 3-3,b va 3-4,b (than xylanh va hop truc khuyu roi).
Ldc khi thé hoan toan do gu giong chiu.

Than méy 1a chi €t a1 phic tap, trén d6 bo ri cac chi tiét coa co ciu
tryc khuyu thanh truyén, ¢o cdu phdi khi, he thong lam mat ... nhung quan tiong
nhit la xylanh ciia dong co. Cé thé chia ra mot s& loat xylanh nhu sau :

- Xylanh iién vdi than mdy (hioh 3-4b va 3-6a). Than mdy c6 do cing vimg
cao, dude fam mdt 16t do ticp xdc irde ti€p voi ndde lam mat hay khong khi,
Tuy nhicn. d6i vdi dong co tam mét bang nudc, hink 3-6a, do két cu hop kin
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Hinh 3.8. Céc foai xyleanh
a) rhan xylanh, b} va c} o xylanh kho. di lor xylanh wot

neén khe dic. Ngodi ra toan bo thdn mady deu ding vat lieu 6t nhy vat ligu
xylanh nén lang phi. Loai than mdy nay dugc ding chd yéu trong dong co cd
nho co dp sudt va nhiét do khong cao.

— Lt xvianh khé (hinh 3—6b). Lot xylanh bing vat liew chdl lugng cao dugc
¢p vdo i6 sylunh. Sau khi ép c6 go nho lén dé khi ldp véi dém ‘ndp mdy s&
kin khit hon., Phuong phdp nay khong lang phi vat lieu, than may ¢6 do cing
vitng cuo, nhung truydn nhi¢t ra moi chdt lam mat kh6 khan hon. Dé i€t kiém
val licu hon nita, mot s6 dong co chi ¢o lot xylanh & phan trén (buong chay),
hinh 3-6c¢, 1a noi xylanh mon nhign nhdt do nhiét 46, ap sudt cav, boi tron kho
khan va an mon hoa hoc do khi chdy.

- Lot xylanh udt (hinh 3- 6d). Xylanh dugc ché€ tao roi 1di l4p vao .than may.
GO vai xylanh cing duoc lip nhd lén nhu loai trén d€ bao dam kin khit. Nudc
lam mdt bao quanh xylanh nén hi€u qua lam mét t6t. Do c¢6 dang hop réng nén
than mdy dé dic. Tuy nhién cdng <hiph vi réng hd nen 4o cing ving cta than
mdy khong cao. Ngodi ra, phdi.gidi quyét bao kin xylanh dé trdnh Ipt nudc lam
mat xudng cacte ddu.

3.2. NAP XYLANH
321, Vai tro

Nip xylanh ddy kin mot dau xylanh, clng véi piston va xylanh tao thanh
budng chay. Nhi2u ho phan cila dong co dugce lap trén ndp xylanh nhy bugi, voi
phun, cum xupap, co cdu gidm 4p hd tr¢ khdi dong (xem chuong IX).. Ngoai
ra, trén xylanh con b tri cac dudng nap, duong thai, dudng nudc lam mat,
duong dau boi tron ... Do d6, két cdu cia ndp xylanh rdt phic tap.

3.2.2. Didu kién lam viéc

Ditu ki¢n lam viéc cha ndp xylanh rdt khdc nghi¢t nhu nhiét do rat cao, dp
sudit khi thé rat [6n va bi 4n mon héa hoc bdi cc chdt an mon trong san phim chay.
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3.2.3. Vi liéu

Ndp xyianh d¢éng co diesel lam mét bing nudc deu dac bing gang hop
kim, ding khuon cdt. Con ndp xylanh cia dong co lam mat bang gié thudng
¢hé tao bang hop kim nhom dung phuong phdp duc hodc phuong phip ren dap
(vi du, ndp xylanh dong co mdy bay).

Nép xylanh dong cd xdng thudng dung h¢p kim nhom, c6 uu di€m la nhe,
{an nhiét 8t, giam dudc khd nang kich nd. Tuy nhién, sic bén co va nhié¢t thdp
hon so véi nap xylanh bang gang -

3.24. Két cidu

Nhu trén dii trinh bay, ndp xylanh 13 mot chi i€t rdt phitc tap nén k€t ciu rit
da dang. Tuy nhién, tiy theo loai dong co, nap xylanh ¢ mét s6 dac diém riéng.

Nap xvianlt déng cd xdng co két cdu thy thudc vao ki€u budng chdy, sd
xupap, cich b tri xupap v bugi, kifu lam mét (bang nudc hay bing gio) ciing
nhu kicu b6 tri dudng nap vh dudng ihai

Kidu butng chiy ¢6 ¥ nghia quyét dinh dén két cdu ndp xylanh. Hinh 3-7
mo ta mot dang buong chdy hinh bdn ciu thudng dang trén dong co 0 10 may
kéo. Dong co ding co cdu phdi khi ki€u xupap treo cé xupap nap hoi Idn so voi
xupap thai. Bugi dat bén hong budng chdy, khoang cich (it bugi dén diém xa nhét
cia budbng chay gin hél_ig dudng kinh xylanh. Vich budng chdy dugc 1am mdt tdt
bing cic kh();ng nude dé tranh

kich nd. Ngoai ra, trén nap A

xvlanh con c¢é khoang 5 dé i F—\

i

lugn dda diy ddn dong xupap
vit cde 18 nho 3 ddn nude lam
mit {it than iy len cting nhu S—
mot s6 10 4 c6 dudng kinh ldn 5 . "@‘
hon d€ lap gugiong ndp miy.
Dink piston «6 thé [di len ' 2
trong budng chiy (dudng chim o
khudt) ¢o tac dung tao xody . % 1
l6¢ nhe (rong qua 1rinh nén B
luo dicu kién thuan loi cho

@,,as?

;H
NN/
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qui tnnh chay sau nay. PR

Trong done o xang o 19 - .
L £ GONg ) £ ¢ .,y Hinh 3.7. Budng chiy bin cdu trong ding co xdng
s0 nén trung binh va thap I. diweng thai (hodc nap), 2. khoang nudc lam mér,

thussng hay ding loai ndp 3G théng nuic tn ndp may, 4. 16 gugiong, . khoang
= “ : fp dia ddy, 6 kioang p bugi, 7. budng chéy
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Hinh 3-8. N&p xylanh vai budng chdy Ricacdd
7. budng chdy. 2 vi tri xylanh, 3. vi trl xupap nap. 4 va 6 v wl bugi, 5oviord xupap thai

xylanh ¢ bubng chiy hinh chém c6 tén 1a budng chdy Ricacdd, hinh 3-8. Dong
co ding ¢o cdu phdi khi xupap dat (xem chuong IV). Toan bo chi ti€t cia co
ciu phéi khi b& tri O thidn may nén ndp mdy ¢ cau 1ao rdt don gian. Theo ly
thuyét ve kich nd, thoi gian lan tran mang lda Gf bugi d¢n nhilng ving xa bugi
nhit la dai nhit nén tai nhiing ving nay dé phdt sinh kich né. Do d6, nhing
di€ém xa phdt cha budng chdy duoc bd tri cich déu tam bugi (vdi bin kinh R)
cling ¢o tde dung gidm xdc sudt xdy ra kich nd. Mat khdc, noi chung trong bubng
chiy dong ¢o, xupap thai la ndi nong nhat nén d€.Ja nguyén nhan giy kich nd.
Trén hinh 3%, bugi b6 tri gan xupap thai nén thdi gian lan tran mang i (it
bugi dén xupap thai agdn hon thoi gian chdy tré cia hén hop cuc hé tai déy, do
dé co tdc dung chong kich nd. Tuy nhién, nhiét do coa bugi rdt cao.

Vdi buong chiy Ricacdo ciing co thé b6 tri bugi & gin xupap nap dé bugi
Khong bi qua nong.

Nép xylanh dong co diesel so voi ndp xylanh cia dong co xang néi chung
phic tap hon. Trén ndp xylanh phai bé tri cac dubng nap, thai, cum xupap cla
¢o cdu phéi khi xupap treo, ngoai ra con rdt nhitu chi ti¢t nhy voi phun, budng
chay phy (xem chiong V) van khi nén, van giam ap, bugi sy (xem chuong 1X)...
_ Noi chung, k€t 'cdu nép xylanh tuy thuge vio ting loai dong co cu thé, truée
hét phy thude vao Ki€u hinh thanh khi hén hop cia dong co hay kiéu budng chay
cla dong co (xem chdong V). '
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Hinh 3.8. Ndp xylanh kép dbng co diesel 6 16 vén 180 ciia hing MAN

Bieu kiérn fam viéc cia ndp xylanh dong co diesel rit nang né, cu thé la
nhi¢t do cao. dap suat 16n. Vi vay, doi véi dong ¢ nhidu xylanh, ndp xylanh co
th¢ lam roi cho titg xylanh hoac chung cho mot vai xylanh d¢ tang do cing
viing. Hinh 3-9 mo @ nadp xylanh kép cia hing MAN ding cho 0 t0 van tai.
Nip duge dic bang gang xam ¢6 pha hop kim. Duong nap va thai duge bé tri

ve hai phia, duong nap <6 dang xodn d¢ d¢ tao xody 1i€p tuyén trong xylanh trong
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qua trinh nap. Budng chdy kiéu th6ng nhdt b6 tri trén dinh piston. Bao quanh
cic dudng nap thai 12 cdc khoang mudc lam mat. Vdi phun bd tri nghieng mot
ghe so voi true xylanh.

Ndp xylanh dong co lam mdt bdng gié chiu idng suft nhi¢t 16n nhédt. Cing
giéng nhu xylanh, ndp xylanh deu dugc lam rdi va Mp véi hop truc khuyu bing
cid gugiong (xem muc 3.1). Trén ndp xylanh c6 cdc gan tan nhi¢t véi chieu cao
khoang 14 + 20 mm. Hinh 3-10 trinh bay mot loai nidp xylanh dong co lam
mat bling gio dung cho 0 6 van tdi cda hing KHD. Nap xylanh dudc ché tao
bing hop kim nhom, ldp vOi xylanh va hop truc khuyu bang 3 gugiong. Dong
co ding budng chay théng nhidt, ndp xylanh hoi 16m dang chom ciu. Xupap ducc
b tri nghiéng mot chat so vdi dudng thm xylanh phd hop véi dang chom ciu
ciia budng chdy. Do hop kim nhém c¢6 tinh déo cao -nén b& mat lap ghép gilia
ndp xylanh va xylanh kin khit, khong can dung dém. Voi phun dugc bd tri
nghiéng so voi tam xylanh. 7

Dudng nap

6
o ard IF """

Hinh 3-10. Ndp xylanh dong co 6 16 vén 1), 1dm mér bng gid cua hang KHD
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Chuong IV

CO CAU PHAN PHOI KHI

4.1. YEU CAU VA PHAN LOAI

Co cdu phoi khi 6 nhi¢m vu di€u khi€n qué trinh trao d6i khi trong xylanh.
Yéu chu d6i vdi co cau phdi khi 1a phai thdi sach va nap diy.

Ngudi ta phan ¢o cdu phdi khi thanh cidc loai sau :

- Co cdu phoi ki ding cam — xupap duoc dung phd. bién trong cic loai
dong co dot trong do o kél cdu don gian, digu chinh dé dang.

- Co cdu phéi khi ding van truge ¢ uu diém B tiét dién thong qua 16n
nhung khd ¢hé tgo nén it duoc ding trong cdc dong co thong thudng ma chi
dung trong dong co dac chang nhu dong c0 xe dua ching han.

8

a)

b)

Hinh 4-1. Co cfu phdi khi dimg xupap
1. ruc cam, 2. con dfi. 3. 10 xo xupap, 4, xupap, 5. ndp méy,
0. thdn mdy. 7. daa d&y, 8 don génh, 9. 0 md
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- Co cdu phdi khi dimg piston déng md cita nap va thdi cha dong co hai ky
6 két ciiu don gian, khong phai dicu chinh, sia chita, nhung chdl lugng qud irinh
trao ddi khi khong cao,

Trong pido trinh nay chiong ta giéi han chi khdo sdt co cdu phdi khi ding
xupap. C6 hai loai co cfu phdi khi ding xupap 1a co cdu ph6i xupap dat (hinh
4= la) vir ¢o cliv phéi khi xupap trco (hinh 4= Ib).

Trong co ciu phdi khi xupap dat, toan bo ¢o cdu phdi khi duge bo tri o
than mdy do do chitu cao déng co khong 1dn, thuan lgi khi b8 tri rén cac
phuong tién van tai. S6 chi i€t cia co cdu it nen lye quan tinh cda co cdu nho,
hé mit cam vi con doi it bi mon hon. Tuy nhi¢o khd b6 tri cho budng chdy gon,
mac di 0 mot s¢ dong co ngudi ta bo tri xupap nghiéng so véi dudng tam xylanh
nhung vin khong 18 chic dugc budng chiy gon dé cd ty 56 nén cao thich hop
cho dong co dicsel. Ngoai ra, cting chinh vi budng chdy khong gon nén d& xdy ra
kich nd. Do dong khi nap va thai phai ngoat khi Ivu dong nén hé s6 nap khong
cao. Vi cic Iv do (rén nén co cdu phdi khi xupap dat chi duoce ding trong mot
sd dong ¢o xang mi thol

Co cdu phoi khi xupap treo ¢d nhicu chi Uét hon vh dduoe bO i ¢d & (han
may va ndp xvlanh lam tang chidéu cao cia dong co. Lyc quin dinh cia cdc chi
i€t tac dyng Ién beé mat cam va con doi I6n hon. Nip mdy cia dong co phic
tap hon nén kho khan hon khi ¢h¢ tao. Tuy nhicn, do xupap duoc bd i trong
phan khong gian céa xylanh dang treo nén bubng chiy rdt gon. Day la dicu kicén
lien quy€l d¢ o ty s6 nén cao vd giam khd nang kich né d6i voi dong co xing.
Mat khac, cdc dong khi luu dong it bi ngodt nén 1dn thdt nhd tao dicu kicn thai
sach vi nap day hon. Vi nhiing vu diCm trén nén co cdu phdi khi xupap treo ril
pho bién cho cd dong co xang va dong co dicsel. '

4.2, BO TRi XUPAP VA DAN DONG CO CAU PHOI KHi

4.2.1. 8¢ xupap

Thong thwong mdi xylanh ¢6 1 xupap nap vd 1 xupap thai. Dudng kinh
xupap nap thuong 10n hon dudng kinh xupap thii dé uwu tién nap day cho dong
ca.

D¢ tang i€t dién thong qua cho cac dong khi nap va thai, nhdt 1a d6i voi
dong co duong kinh xylanh 16n, s6 xupap c6 thé 12 3 (2 nap va 1 thai) hodc 4
(2 map va 2 thii). Hién nay, ngay ca & dong co co dudng kinh xylanh nhd nhu
dong ¢o 0 10 du lich nguoi ta cing thi€t k€ 4 xupap cho | xylanh. Ngoai viec
tang tict dién théng qua cho dfmg khi Ivu dong, ngudi ta con tao ra dugc chuyén
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dong xody do dong md cac xupap cung tén trong xylanh léch nhau, do d6 ho.im
thicn qud trinh hinh thanh khi hdn hop va chay d€ cai thi¢n tinh nang lam viéc
ctia dong co. Hicn nay di ¢6 mdt s6 dong co 6 10 dung 5 xupap cho mdt
kylanh, trong do 3 nap va 2 thai

4.2.2. BG& tri xupap
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Hinh 4-2. 6 i xupap

Dé 1an dung nhi¢t caa khi thai sdy néng khi nap méi, nhd d6 tang cudng
qui trinh bay hoi vi hoa tron nhi¢n licu voi khong khi trén dudng nap d6i voi
dong ¢o xang., ngudi ta bé tri cac xupap thai va nap xen ké nbau-'nén cic duong
nap vi thai nam cing mot phia cia ‘dong co (hinh 4-2a).

Nhung cing co trudng hop, nhdm han ché anh hudng ting nhiét dd ciha
khi nap mdi lam giam hé s6 nap, duong nap thai duoc bé tri v hai phia cia
dong cd (hinh 4-2b). Hau hét dong co diesel va mot sé dong co xidng bd tri
duing nap va thai thco phuong 4n nay.

Xupap thudng dugc bs tri song soné vdi tdm xylanh (hinh 4-2¢) nhung cé
mot s6 (rudng hop phu thudc vao két cdu budng chdy, xupap dugc bd tri nghiéng
di dé cho buong chdy gon (hinh 4 - 2d).

4.2.3. Dan ding xupap

Xupap duoc ddn ddng gidn tiép thong qua cac chi ti€t trung gian nhu con
doi, dia ddy, don gdnh, ¢ md ... (hinh 4-1). Ngoai ra, dé giam bdt cdc chi tiét
din dong trung gian, xupap dugc ddn dong fruc ¢iép tit cam (hinh 4-3a) hoac
qua mot chi ti€ trung gian la don bdy dé khuyéch dai hanh trinh xupap (hinh
4-3b). Tuy vay phai giai quyCt vin d¢ din dong truc cam vdi khoang cach xa.
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4.2.4. Dan déng truc cam

Thong thudng, truc cam duoc ddn ddng tric tiép W truc khuyu qua bo
truygn banh rang voi ty s6 truygn 1 : 2 cho dong co 4 ki va 1 : 1 cho doéng co 2
ky. Bo truyen thudbng ding bdnh réng nghiéng dé an khép &m. Cing nhdm muyc
dich niy, bdanh rang truc cam 6 mot s6 dong co duge ché tao bing vat li¢u nhan
tao nhu g6 phip, chdt déo .. D& bao dam ldp dang vi tri twong quan, gilia binh
rang truc khuyu va banh rdng truc cam phai c6 dau (hinh 4-4a),

Néu khoang cich truc cam va truc khuyu khd xa, ngudi ta thidt ké cdc cap
hinh rang trung gian truygn dong t¥ tryc khuyu dén truc cam (hinh 4-4b).

Trong truong hop xupap duoc din dong trye tiép, khoang cach gita truc
khuyu va truc cam rdt xa. Khi dd, truc cam dugc din dong bing bO truyén xich
(hinh 4-4¢) ¢6 bo phin cang xich. Tuy nhién khi lam vi¢c, bd truyen xich gay on
va khi xich rao s€ lam sai l&ch pha phdi khi so véi thiét k&

Bé truyén hanh rang c¢on, hinh 4-4d, khic phuc duge nhitng nhugce didm rén
nhung ¢hé tao, lp rap va diev chinh kho khin hon.

Hinh 4-3. DAn ding rec-1i€p xupap

72



. . - Pudi
Hinh 4-a. [}an Jdong truc cam o

4.3. KET CAU CUA CAC CHI TIET CHINH |

4.3.1. Xupap |

a Vaitro

) e s o . Than

Cac xupap o vai trdo dong mo cic duong Ny
nap va thai &¢ thdc hién qud trinh trao ddi 4
khi.

b Diéu kién lam viéc

) e Nam

- Do ucp xuc trye 1i€p voi khi chdy nén /
cdc xupap chiv dp luc rat loén va nhi¢ét do
cao, nhit 14 doi voi xupap thai VI dy, o L - J
dong co xang, nhi¢t do xupap thiai co thé Hinh 4.8, K¢7 cdw cac phin

dén 800 + 850"C con ¢ dong co dicscl ¢o (hé wa xupap

tGi 500 + 600°C. Ngoai ra, xupap con bi an mon hoéa hoc do cic hoi axit trong
khi chay, dac bigt li d6i voi xupap thai.

- Khi xupap déng md, ndm xupap va dap vdi d€ nén ndm dé bi bién dang
cong vénh vi mdn ré6 beé mat nam.

72



— Van ¢ i dong ca moi chdt qua xupap rit 16n. D6i voi xupap thal, van
16c nay ¢o thé dat 400 + 600 m/s gay an mon co hoc be mat nam va d¢

¢ Ve tidu

* P61 vdi xupap thdi thudng st dung thép hop kim chiv nhi¢t ¢6 cde thanh
phin uhy silic, crom, mang gan, D¢ 1t kigm vat licu ¢6 thé chi ch€ tao nim
bang hop kim chiv nhigt rdi hian véi than xupap bing thép thong thudng. DE
chomg mon vi chéng gi, ngudi ta ma 1en BE mat lam vice cda xupap mot 1op
mong hop Kim coban,

* DO vdi xupap nap, ngddi ta cing s dung thép hop kim crbm, mang gan
hodc hop kim chiu nhi¢t ¢6 them thanh phdn silic. Tuy nhién kha nang chiv nhi¢t
kKhong ¢in cao nht doi véi vat lidu cha xupap thai

. KéT cdu

Theo kEL cdu, ngudi ta chia xupap ra thanh 3 phdn : ndm, than va dudi
(hinh 4- 5). Saw day ta khdo sdt cu thé tung phan.

- Ndm xupap

Phiin quan trong nhat caa nam k& be mat lam vice véi gée vt « (hinh 4-6a).
Gou a cang ahd, GEL dién thong qua cda xupap cang 0o nhuny dong khi cang bi
ngodt lam lang sde cdn du dong cda dong khi ;. mat khdc khi dé chitu day cua
ndm nho dnh hydng dén sdc ben cha ndm. Do d6 hau hél xupap thii ¢d a = 45"
con doi véi xupap nap thong thuong 309 € o < 45"

Chicu rong b cda ndm (hinh 4- 6a) phu thudc (wong quan gita do ciing ca
d& supap v ndm xupap. D& tranh hién wiong ndm bi mon thinh ranh rén be
mdt v d¢ thudn ticn khi sda chita, d€ xupap duge lam mem hon ndm. Khi d6
b rong b ocia ndm 16n hon b& réng cia d€ xupap.

Theo k&t cdu, ndm bing (hinh 4-6a) don gidn, dé ché o va co dicn tich
chio nhi¢t  oho.

a) b) c)

Hinh 4.8. Kér cau ném xupap



Nim 1am (hinh 4—6b) ¢6 hdn kinh chuyén tidp giita ndm va than rit dn nén
duoc ding lam xupap nap dé cho dong khi nap do bi ngoat. Phin 16m nham
piam trong lugng coa ndm hay clia tén bo xupap.

Ndm 10 (hinh 4-6¢) duge dung cho xupap (hdi nhim ¢ai thién qud trinh:
thai, cu thd la gidm cie viing chét khi thai dé thai sach,

Mot s6 dong ¢o 6 xupap thdi rdng voi 30 - a0% (hé tich chia natri (hinh
d4-0dd). Khi dong ¢o lam vige, natni nong chdy (nhi¢t d0 ndéng chay clia nalri la
97"C). Mat khic, xupap chuyén dong fen xufng litn tuc aén natri long s¢ bi song
sinh trong 16 rfng v do do ¢o tdc dung 1ai nhi¢t tie ¢iu xupap lén phin (han
rot truyen qua Gng didn hddng xupap ra

nude tam mat.

=Thdn xupap
Than xupap ¢hinh 4=7) ¢o nhicm vy ’
dan hudng vi tin nhi¢t cho ndm xupap. !

Phan noi tiép gilla nam va than thudng duoc

L.

lam nho lai JC d& gia cong va tranh hi kep !
xupap trong Ong dan hudng vi phin dudi j f k
£ AN
1

¢t thin ¢o nhi¢t do cao hon phin irén. “

= Dudi xupap |

Duoi xupap phai co két ciiu d8 lp dia Hinh a-7. Thay rupap
10 xo xupap. Thong thudng dudi xupap oo '
mat con (hinh 4-%u) hoac ranh vong (hinh 4-8b) d€¢ lap mong him. K& ciu don
gin nhat d€ Lip dia 10 xo xupap la ding ch6t (hinh 4-8¢) nhung tao ra tap
trung (ng sudl. DE bao dam an toan, chdt phai dugc ché 1o bing vat licu ¢o
do bén cao.

D¢ dang kha nang chiv mon, bt mar duoi Xupap O mot s6 dong co dugce
ché 1ao riéng bing thép ostenit va duce 16i ciing rdi han voi, than.

D’J

c) d}

Hinh 4-8. K&t cdu dudi xupap
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D6i voi xupap duge cam din dong truc tip khong qua cdc chi tiél trung
gian nhu don ganh. ¢d mé .., dudi xupap thuong ¢6 ren dé lap dia 10 xo xupap
Ih‘mh 1~ %d). Khe ho gilta dudi xupap va cam dude didu chinh bing cich xoay dia
phia trén. Sau khi dieu chinh, do co k€l cAu rang ham nén dia trén duge ghép
thanh mot khoi véi dia dudi.

D6i voi co ciu phoi khi ddn dong gidn lép, d€ trdnh hicn uong cac chi tiét
gidn nd lam kenh xupap nén phai ¢6 khe hé nhict. Khe hd nay do nha ché tao
qui dinh, thong thudng dude xdc dinh bing can ld 6 do day & bang he ho qui
diph lip viio dudi xupap khi dicu chinh (hinh 4-9). Khi ditu chinh khe ho nhiét,
xupap phai dong kin. Sau khi dieu chinh xong, cic vit digu chinh duoc
ham lai bing cic G¢ ham trén con doi d6i véi co cdu phéi khi xupap dat (hinh
4= Ya) vi trén ¢o mo d6i voi co cdu phdi khi xupap treo (hinh 4-9b).

"Hinh 4-8. KEt cdu dF difu chinh khe hi nhiét

D¢ tane wdi tho v dam bdo do kin khil cho xupap khi dong, 6 mot sO
dong co. xupap duoc thiét ké sao cho cd thé xoay quanh dudng tdm khi lam
vi¢e, hinh 4= 1

Khi xupap md. 16 xo xupap 1 bi nén lai. Luc cda 10 xo xupap, thdng qua
vo hoe 6 ép vanh ngodi cia 10 xo dia 4 xulng phia dudi. Sau khi & xo dia n
Ien cic vién by 50 mat diu bén trong cda 1& xo dia dan dan tich khoi mit §
wén dé 8 Khi do cic vién bi 5 sé truot trong cdc ranh 10, Do ma sat & cic
hé mat tiép xuc giiia bi 5 va 16 xo dia 4 nén dia cang v6i vo boc 6, 10 x0
xupap | vi xupap xoay di mot goc. Dong thdi, cdc 10 xo hdi vi 9 (c6 do cing
rat nho) bi nén lai. Khi xupap dong dan, lyc ép cia 1o xo | giam, 6 xo dia
dian din ddge giai phong trd vé trang thai ban dau. Diu tién, mat dhu bén trong
v 1rd lai 1én d¢ 8. Sau d6, dia 1d xo tach han khéi cdc vien bi 3. Lo xo phuc
hoi @ ddy bi 5 trds lal vi tri ban dau. '



Vai nguyeén tdce lam
vice néw trén, suu vhi chuc
in xupap dong mo, xupap
¢d thé xoay dude mot vong.
Do xupap xoay duge nén
than xupap s& lau mon va
ndm xupap tiép xdc khit vdi
d¢ hon, do do it bi cong
vénh.

4.3.2. DBé xupap

a Vai tro

D¢ xupup Uép xie voi
niam xupap khi xupap dong.
D¢ tang tudi tho v thuan
ticn khi sia chita, d¢ xupap
thuong duoc ché tao roi
(biang vat licu chiv mon) roi

Hinh 4-10. K&t (du xupap nic xozy
LI xa xupap, 2 whdn xupap. S Sny ddn Inedng xupap,
p vio than may (co cldu 4 /4 xo dia. 5. b e, 60 ve o 0 ondp xyfanh, 8 d8

phdi khi xupup dat) hode oI ke TU ranty et
nip mdy {co ciaw phoi khi
Xupup treo).

b Vat [I(."n—

D6i vdi than may hodc ndp xylanh bing nhom, d€ xupap nap va d&¢ xupap
thai deu duoe lam roi véi than may. Con thin mdy va ndp xylanh bing gang thi
chi lam d¢ ridi cho xupap thal. DE xupap thuong dugce ché tao biang thép hop
kim hodc ganpg tring va duoc ldp o6 d¢ doi vao thin mdy hodc ndp xylanh
thinhd4=11).

NS

- -+—
v

- —h

<

R

NI N

Hinh 4.-11. K&t c&u d¢ xupap
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oo Két cdn

D¢ xupap duoe ham trong than mdy hoje nap xylanh ohd cdc ranh vong
vi kim loai bidn dang khi ¢p (hinh 4-lia). nho tinh td ham cha bt mat con
(hinh 4-1{b} hoac nhd két ciu khoa do nong ong sau khi lap (hinh 4-llc). Be
mat ti¢p xéc voi ndm xupap thdong cb boogoc khdc nhau (hinh 4- 11d) dC dC
Vi ndm xupap Gép xuc 161, truidng hop niy dny vii goc e cta ndm xupap bing
457

4.3.3. Ong dan hwdng xupap

w Vaiotro

DE ddn huodng duoe xupap vie d¢ d€ g cong, sta chita, thay 1h¢ cong nhd
ca hé dung vat licu 16t nhim ang wéi thy, dng din hudng xupap duoe ¢hé
wo réi i lip vao than may (co cdu phoi khi xupap di) hay ndp xylanh (co
ciu phat khi xupap treo).

bho7dr licn

Nouoi L thuOng dang gang hop Kim. gang déo ahict luyén d¢ ch¢ o ong
dan hudng xupap cho ciac dong co thong thuong. Dai véi dong ¢o cao l(ic} vl
licu duoe dung di dong thanh hodc kim doai bov duge w@m diu phim tang khad
wany chiv nhict v J& thich dng voi dicu kicn bot ron kho khan.

e, Nt edn

Ve mit kGt ciiu, dng ddn huong xupap 0 két cldu don gian hinh tru rong <6

vt mar dau Jdé lap Ounh 4= 120). Ong ddn hudng [ap voi thin mdy hoae udp

wvlanh o do doi. DE lap | [

rip dé dang. b¢ mit ngodd l ENZ
cha Gng e do ean ahd (v 7 ! él A 2
du L1003 (hinh 4-12b). Be Zi Z1 g 2 1 2
mat bgoid cha dng b oval i 2 ! v é ] ; | ]
< khi Lip ¢p vao thin mady A /// [ 11 g ‘

hoac nap xvlanh (hinh g } ] ? 7 j :
4=12¢y. DPuong Kinh trong ‘ ¢ K B’//i h
ciie Ony din hidng duge gia ‘ ? | % g //
cong chinh xie sau khi lap 1 ] 2 / > é
cp. Khe ho giita thin xupap | sl @ 1

va Ong din hudng o xupap —,- 4 17100 <

thil thdtng nho hon & xupap ——-{ ' ,-r—d—
nap do tai srong nhi¢t o a) o) <)
xupap thai ton hon nhiéu. Hinh 4-12. K& cdu dng din hudng xupap



d. Béi tron dng ddn hudng xupap

Phuong phap boi tron bling 3 ! b)
vang ¢ dau i gian ¢ mé la don :
gian nh4t &¢ boi tron Gag din '
hudng xupap. Trong trudng hop an \ |
an nhdy, dng dén hudng duoc boi : 1
tron cudng béc bang dau co dp '
suiit cuo tit he théng boi tron. Tuy BF’

nhién <& trddng hop, dudi xupap
¢ mi che biang thép (hinh 4- 13a)
hay cuo su (hinh 4-13b) d€ han
¢hé dau boi tron vae ¢ng din hudng, nhim trdnh hien tuong dau bi Chdy va két

Hinh &-13. K& ofin ngdn dédu o Jdudi xupap

mu6i gdy ket xupap vi tiGu hao nhitu dau boi tron.

4.3.4. Lo xo xupuap

a. Didu kicn lam viée é 2
Lo xo xupap ngoai sde cang ban diu con M
chiu il trgng thay d6i dot ngor va luiin hoan
trong qud trinh xupap dong mo. ﬂ

bVt licu @

Lo xo xupap thddng duge ché tao bing

thép 10 xo day 6 duong Kinh 3 + 5 mm. u
¢ Két edu 2
Lo xo xupap thuong la 1o xo tru, hai dae

mai phing d¢ kp rip vdi dia xupap va dé 1o

Hinh a-14. K&t céu 1o xo

xo (hinh 4- 14). 86 vong cha 1o xo thuong i 4 .
& Rinlt tru

dén 1.

d. Vdn Jd¢ tranft céng hutdng trong cd cdu phdi kid

LO xo xupap <o tinh didn hoi cao, cong vdi cdc y€u 16 khae tao thanh he
dao dong. Khi bién d6 dao dong cha xupap qud lon, dac biét & ché do cong
huonyg, s¢ gay ra cic hau qua nghiém trong nhy sai léch qui ludt lam viée cta co
cau phoi khi, va dap, gy 1o xo xupap. Vi thé, vin dé wdnh cong hudng duoc
quan dm khi thiét k¢ 10 xo xupap noi riéng hay co cdu phoi khi néi chung.

Nhitng bi¢n phip tde ddng dén cdu tritc cfia hé dao déng e la lam cho he
dao dong ¢é nhiGu tin =6 riéng khic nhau gom ¢ :
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“ Ding 1o xo ¢o bude xodn khdc nhau (hinh 4= 15a).

* Dang 1o xo con. Ban than 1o xo con ¢6 cac tin s§ riéng khic nhau (hinh

4= {3h). ?
—
<

_’
—
<
—
<
=>
po——
+

a) B

h%)

AAAAA
VAW

d)
Hinh 4-15. (dc Min phdp kCt (du 10 xo xupap tranh cGny hiedng
Dung nhicu 10 xo ¢d chitu xodn khic nhau lip long vio nhau (hinh
4= [3¢) 16 xo | Lip long trong 1o xo 2. Trong thdc (€ ¢6 dong co ding 16i ba
[ xo dong thisi cho mot xupap. Cic 10 %0 ¢ chitu xoin khdc nhau nén khong
i ket vite nhau trong gqud trinh lon vice. Phuong phap ndy con ¢o du didm la
ing sudit rén cac 10 xo nhd, Mat khic, khi mot 10 xo bi ghy do mdt 1y do nao
da. cac 1o xo con fai van lam vice, tranh dnh trung xupap bi roi vao trong
xvlunh (A6 véi oo ciu phei khi xupap treo) gdy ra hong hoc 16n cho dong co.
Ngoal ra ngudi ta con ap dung nhitng bién phip gidm chdn nhu dang c6e
irdot (hinh 4~ l6u) vie diang vinh gidm rung (hinh 4— 16h). Ban chit cia cde phuong
phip ndy la i dung ma sdt gita 10 xo vt vinh gidm rung hoac ma sat giita
Cou (rddt voi IH trdot va stc can khong khi d6i véi obe d€ tieu hao nang lugng
dao dong. Ding coc trdot con co du dicm 14 trdnh cho dudi xupap chiu ldce

ngang i@ e co xu hudng udn than xupap.

vanh giam

Hinh 4.16. (ac hidu phdp frénh cdny hudnyg 10 xo xupap bdog gidm chén
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4.3.5. True cam

o Vai tro _

True c;;m mang céc cam din dong €0 ¢du phdi khi. Trong mot sG trudng
hop, trén true cam con o cic bo phan cia hé thdng khac (hinh 4-17), vi.du
phy cam ciia hom chuyén nhién licu hay binh rang ddn dong bom dau, din
dong chia dién - danh ita ...

NN
Lt

Hinh &.17.- Truc cam
I & tmc cam, 20 of truc cam, 3. cam nap va cam thai,
docem déch tam bom xdng, 5. hénh rdng d8u ddng bam d&u boi tron

b, Didu kién lam viée

V& mal tai trong, true cam khong phai chiu diéu kién lim viéc nang nhoc.
Cic e mdt am vige cna cam Gcép xiac thudng ¢ dang trugt nén dang hong chi
véu cla rye cam 1 mai_mon.

o Vdt ticu

D¢ ¢hé tgo true cam, ngudi ta st dung thép it cacbon nhu thép C30, thép
cacbon trung binh ahy theép C40, C45 holic thép -hop kim nhda [5Cr, 15Mn,
120N,

Ciace e mat Iam viée clha cam va cde of true duge thdm than va 101 cing
voi do thim i khoang 0,7 + 2 mm dat HRC 52 + 635, Nhifng b& mat con
lai cé do cdng &t HRC 30 + 40

d. KNét cdu

Khi phan tich k¢t ciu rue cam, (hinh 4= 17), 0 mat s§ van d¢ vé dac diém
KEl ciiu can ddoe lam sing 10 s¢ duoe trinh bay lan lugt dudi day.

= Cam nup va cam thdi

Trong dong ¢o ¢d nhd va trung binh, cam thudng lam lién véi tree, hinh
4= 17 MOt vin domg co ¢d [dn 6 cam 10i ddoe lap 1én trye bing then va duoe
kep chdt bang dai 6c, hinh 4- 18,
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Cac dang cam gom ¢é cam 10i. cam
tiép tuyén v cam Jom. Phé bién la cam 10i -
gom ¢ic cung tron nha cam hai cung ¢hinh Cam rai
4-194) va cam ba cung (hinh 4~ 19b), chang )
thudng <6 dang déi xdng. :

Gia cong bien dang cam dugc 1ién hanh ‘%
(rén cac mdy (i¢n vin mai chép hinh.

b

Gaoc gitta hai cam ciung teén cda hai
xylanh lam vi¢e k€ Giép nhau duge ky hicu 1a

goc p. n6 phu thude vao goc cong tac gilta
cic xylunh vi o thé xdc dinh d& dang theo
quan hé :

Hinh &=18, (am riri Mp tein e

P = 62 (dong co 4 ky) v p. = G (dong 0 2 ky) (4= 1)

trong do & 14 poc cong tdc cla dong <o tinh theo goc quay tryc khuyu.
r .

Hinh 4-18. tac Jauy cam theimg gdp
ay va b) cam I, ) cam NCp miyén, dp cam lom

Goc gita cde Jdinh cam nap vd cam thai trong cang mo! xylanh hinh d4-20
ky hi¢u la . vi du d6i vdi dong co 4 ki ¢6 thé xac dinh d& dang :

I 1 :
P = 58 = 7 (360" -9 + pa- g3+ gy (4-2)
=Ch trie cam
$6 ¢3 truc cam 7, thong thuong phy thudc s6 vao xylanh 2z theo quan h¢ :
7o = 22 + 1 43
Cic ¢6 thuong ¢6 duong kinh bing nhaw. Do do khi Kp phai lap tudn cé
cudi ciing qua lan gt cic 6 nén twong d8i kho khan. Vi viy 6 mot sé dong
0, ci¢ 8 cam <6 dudng kinh nho dan veé phia duoi tryc d¢ ldp rdp dé dang
hon. Tuy nhi¢n s¢ phic tap cho vige ¢hé tao va thay thé phu tdng khi sda chita.
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HInh 8.20. Xec dinh gen gitea cdo dinh cam npp vé cam thai cha mir xylanh

—Chdn doc truce

Khi hdnh ving truc cam la banh rang thing, chdn doc true o6 thé dat bt ci
vi tri ndo trén true cam. Thong thudng bdnh rang truc cam 13 banh rang nghing
d¢ an khop duoe ¢m. Khi do, chin doc

iruc phdi b6 tri agay sau bdnh rang cam \ N
d¢ ranh hién 1wong tryce bi cong vénh do N,
gian nd nhi¢t (hinh 4<21). Khe ha doc T -

trye ¢d thé ditu chinh ddoe blng cich X
thay d6i chicu diy bac chan gitta binh N

vang va ¢ truc. Noi chung, do dung

hiinh riang nghicng acén ludn co lye chicu
true v mot phia. DE gidm ma sat do lye

chicu true sinh ru, bE mat ty duoe boi \ N
ron hang div ddn 10160 true cam. Bich \ o

c¢han duoe Yap vai thin mdy biang cic
bulong, DE lap hode (hio cic bulong nay =+ - \
phai ludn dung cu qua cic 16 da duoe \\\

finh todn via hd ari tren banh rang cho 8 -
phi hop voi mue dich nay.

Hinh 421, Chdn din truc cam
4.3.6. Con ddi

a. Vai tro

Con doi i chi €t trung gian (ruyén chuyén dong it cam dén xupap.

b, Pity kicn lam vige

Cang abu truc cam, con doi lam viéc trong ditu kin tdi trong co hoc
khong khic nghi¢t. Dang hong chdé yéu 12 mon cic b2 mat lam viee

83



cobal fedie .

Con doi thtong duoce lam bang hép it cachon nhy thep C1a G0 hoac thép
hop kim nhu E53Cr, 20Cr, [12CrND L

B¢ mat lam viée cia con doi dugc thim than vi 101 cing dar HRC
32+ 63, Mot <8 dong c6 ¢0 con doi bing gang tring hoac be mat lam vice cia
con doi bitng gang tring han véi than con doi hang thep.

Con Fin vioa con doi ché tao bang thép vong bi dugce 160 cing dat
HRC 3% + ol

Theo k&t cau, con dgi dung trong ¢o ciu phoi khi cia dong co dot trong ¢o
mot 6 togi duoe trinh biy lan ot sau ddy.

— Cowp 3 inh nam va con JdE hinh iry

Trong 0 ciu phdi khi xupap dat, 2

con doi ddn dong xupap, do do con doi

phai ¢o vit J¢ dice chinh khe ho nhi¢t O

tam con doi (hinh 4-22a). B&¢ mal ndm

ép xie voi cam thdong ¢d duong Kinh

I6n phu thudce vio kich thude cia cam.

R, |

D¢ con ddi ¢o trong lugng nho, than con
doi duoc che tao voi dvong kinh nho 1 /

hon duding kinh bé mat Lcp xic vdi cam. g:

Do d6 con d6i ¢0 hinh ndm. Nhung do a) b)

lll(l‘[] con doi oo dqis_ng kinh mh¢ ncn dp Hinh 4.22, Con d& hinh ndm a) va
sudt GEp x@e 1dn tam tang khd ning mai con déi hiph try h)

mon. Chinh vi k€t ciu hinh nam nén khi _

fap rip vao 16 con doi (rén thdn mdy phai lap «r dudi 1én trude khi Lip truc
cam. Khi thio thay thd hede s@a chita con doi phii thio (ruc cam.

Trong ¢ cau phéi khi xupap treo, con doi ty 1en daa day nén co thé tam
rong con doi d¢ giam trong lugng ma vin it duopg kinh than con doi bang
duong kinh bC mat icp xic véi cam. Do do con doi co dang hinh tru (hink
4= 21by vii dusag kinh phan thin Ién nén it mon hon v ché tao cing nhy thio
lap d¢ dang '

Ca hai loai con déi trinh bay & trén déu ¢o nhitng dac diém k&l ciu sau.
B¢ mat iép xic voi cam thuong khéne phang mi ¢0 dang chom chu Jd¢ (rinh
hi¢a (gong cao xude mal cam khi tdm con doi khong hoan foan vuong goc
véi 1am true cam (hinh 4-23a). Bdn kinh civ thudng ndm trong khodng
300+ 1000 mm.
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a) b

Hinh 4-23. Mt sa dac diém ké1 cdu «ida con doi hinh né&m a) va con dor
ink try b)

D¢ con doi ¢ xoay khi lam vice nhe dé thin con doi mon déu, 1am cia
cam léch voi tam con doi khoang ¢ = 1 + % mm, hinh 4-23b. Con d0i hinh
nam vi con doi hinh tru chi dang voi cam 160 ma thoi.

- Con doi con lan

D¢ gidm ma st gilta cam va con doi, ngudi ta ding con doi con lan (hinh
d=24). Khdc voi con doi hinh try va con déi hinh ndm, con doi con lan vé
peuyén tic o thé dung cho moi dang cam : ocam 10f, cam 1om vi cam tidp
tuy¢n. Tuy nhicn, thin con doi con lan khong duoc phép xoay nén phai co kEt
cin chong xoay cho con doi. DE nham muc dich nay, trén than con doi phay
Mot riinh hiim nho. Trén than mdy lap mot vit ham. Pau vit ¢o chét ldp khit
trong rinh him trén than con doi,

L

| b
;\.

Y,
i‘l\\

)
sy

NN

- '
L} -
. \

Hinh 4-24. (on Jdof con 1dn
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- Con ddi thity fic

Cac loai con doi nhd con doi hinh ndm, hinh trg vir con doi con tan trinh

hiy O trén déu phii ¢6 khe hé cho gidn nd nhi¢t nén khi dong co lam vi¢e gay
ra va dap va on. Con doi thily lue khic phuc duge nhuoe diém ndy.

Con doi thiy lye (hinh 4= 25)
¢ piston 3 Judn (¥ vao dudi
xupap 4 dudi Gic dung coa 1& xo
S, Khi cam dav than con doi di
I¢n, diu bén dudi piston bj nén,
van bi 6 dong lai, piston vi
than con doi nhd mot khoi cung
di len d¢ md xupap. Tuy nhicn,
gilta piston va than cing nhu van
6 ¢ khe hd nén Jaw bén dudi
piston bi rd 1L do do thde (€ piston
dich chuyén tgong doi so vir than
xudng dudi mot chat, DEn hanh
trinh dong xupap. dudi tic dung

cia o xo 3, thin con doi vi

\7/

)
N

N N\\/Ng
y

A

Hinh &-25. Nguyc’s Iy fam viée con dioi
thay hr
I thas con doi, 2 diedmig dds ddn weén thdn may,
X piston con d0i. 4. duoi xupap. 5. 10 xe. 6 van hi

piston hi day v& hai phia, ap sudl dudi pisten gidm, van bi 6 mo, do do diu

dudc hé sung 1t duong dae 2 rén than may vio khoang diu bén dudi piston.

Con doi thoy lye thco nguyén téc trén s& khomg ¢6 khe hd nhiét nén lam

viée ridt ¢m diu, do do thudng duge st dung & dong ¢o 6 (6 du lich
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Chwong V
HE THONG NHIEN LIEU

H¢ théng nhién licu noi chung ¢6 nhiém vo cung cap nhién li¢u tgo thanh
hén hop cho dong co phi hop voi ¢ic ¢hd do lam vice

Nhy da trinh biay O muc 1.3, h¢ s6 du lvong khong khi A Ja mot thong so
quitn frgng clia_ dong co. Mai oai hdn hop chi co (he chdy trong mot vang co h¢
<0 Jdu lwong khong khi A thich hop goi o gidi han chday tay theo tinh chidt cha
nhicn lgu vi phuong phdp hinh thanh kbi hén hop. Hdn hop xing va khong khi
cO widi han chiy hep nén A 'trnng'd()ng co xang chi ndm trong khodng tir 0,6 dén
1.2, Tuy nhicn. hdn hop dong nhdt vi khi hén hop hinh thanh bén ngodi xylanh
(irt dong ¢ phun xing trge 1iép vio xvlanh)., DE di¢u chinh di trong phii ding
phuong phip dién ciiinh ligong hén hop cung cip cho méi chu trinh bang budm
LEL juu hay con goi la hudm ga rén dudng nap. Thue chat cda phuong phap nay
Lo dficu chindt dong thdi cd nhién lidu va khang khi.

Trii lai. hOn hop gitta nhién {icu dicsel vii khong khi ¢6 gidi han chiy i
rong vdér A thay Jddi 1 1,2 d¢n 10 Mal khde do hdn hgp bén trong nén hdn
hap cta dong co diesed ¢6 thianh. phan khong dong nhdt rong xylanh, D¢ didu
chinh 1ai trong, agedi o dung phuong phip dicu chinh chdil, thyc chdt 1a thay
doi thanh phan khi hon hop bing cich chi thay d&i ldong nhién lidu cung cap
cho mdi chu trinh.

Do nhitng dac Jiém co tinh chidl dac tht néu trén nén h¢ (héng nhicén licéu
chu dong oo xiang vi diesel ¢ ohicu diém khac nhau,

5.1. HE THONG NHIEN LIEU CUA DONG CO XANG
301 Yeéu equ va phan loai

He thong nhicn li¢u cha dong co xang phai thda man cic yéu ciu sau ;
— Cung ¢ip hdon hop voi thanh phan A thich hop voi ting ché d6 tam vice
cia dong co.
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— Phan lén nhién lice trong hon hop & dang hoi xang, phan con lai dudc xc
10 & dang ha o6 kich thudc rdt nho.

— H¢ so du ldong khong khi A phai dong deu giita cac xylanh.

Hi¢n nay h¢ théng nhién licu dong co xang ¢o& hal loai chinh la h¢ (h(‘?ng
nhién licu dimg bO ché héa khi hay thudng goi la cachuarato va he thdng nhién
lieu phun xing.

5.1.2. Hé thing nhién ligu diang bé ché hoa khi

S L2 L Se dé ova nguyén 1y lam viéc

Trén hinh 5~ 1 13 s0 dd h¢ thong nhien liew doag bd ché hoa khi. Xang
thimg chita | duoe bom 3 hut qua loc 2 dén butng nhicn licu hay con goi la
buong phao 4 cia bo ché héa khi. Co cdu van kim - phao pgit cho mic xang
trong budng nhién li¢a én dinh irong qua trinh lam viée. Troag qué trinh nap,
khong khi dugc hat vio dong co phai luu dong qua hong khuéch tan 6 co (i€l
dicn bi thu hep. Tai day, do tac dung cta do chan khong, goi ta Apy,, xang duoc
hit ra i budng phao qua gicle 5. Thye chét, giclo 1a mot chi tiét duoe ché tao
chinh xac d€ co thé tét lvu dinh Tudng Ivu lwong xdng hit ra ding nhu thiél ké.
Sau khi ra hong khuéch tn, nhicn licu duge dong khong khi xé toi ddng thoi bay
hagi v hoa tron tao thanh h8n hdp nap vio dong co. Lugng hdn hop di vao dong
cd duoe diéu chinh nho buém ga 7.

Hinh 5-1. S d0 RE théng nhién idu dang hid ché hoa khi

i thang xdng, 2 h. 30 bom. 4 budng phao, 5. gichy, 6, hong khuéch tén. 7. busm ga

5.1.2.2. Dge tinh 1y tudng cita bé ché hoa khi

Ly thuyct va thuc nghiém deu ching 6 ring, phai cung cdp hén hop sao
cho phu hop véi cdc ché do lam viee cia dong co nhu trén hinh 5-2. Cic ché
do nay goi la dac tinh Iy tdng clia bd ché hoa khi. Dac tinh nay dugc xay
dung voi 0 vong quay khong déi, do do d¢ chan khéng & hong Apn chi phu
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thude vio do mo budm ga hay i
trong cda Jdong co. ‘A
Trén dac tinh v weong chi g, o
ch¢ do i khong tai dfn di nho, piai ,
doan a=b, hén hop phai rdt ddm (A =

04 = 0.8) do ty I¢ khi sot trong hon

hop 160 va nhi¢t do dong co thip

thanh hém hop viv chiy kem. Tit ¢h¢ do | a |9 50l

%dé md budm ga

. |
nén dicu Kign bav hoi, hdéa trdn himh | |
| I
i WOJ
i nho Jd8n chd 06 @i Ion, gial doan o ee— o -
h-v. hdom ga} mo 1o dan, 1ai lr(_mg Hinh 5.2. Dac tioh Iy neng cia bo chi
ting. nhimg di¢u kién ncu trén duoc i hoa ki
thién nén bo che hou khi phai cung cip
hén hop nhat din (dén A = 107 + 1,15) d¢ dong cd lam viée Gt kiém nhad
(e 1 ¢ sudt licu thy nhién licu ge nhd nhdt. Ty ché 4o @i Jn dén ché do
an 1A giai doan ¢—d, hdn hop phii duoe lam dam dE domg o phdt ra cony
sudf cao e I ¢o unh hitu qua cao hay ndi ciach khae dp sulit ¢ ich trung
pinh pe 1On. Khi budm ga md hoan toan (diém d). bon hop duoc lim dam nhit
(A Khodng 075 + 0.9), dong co khi do phit ra cong sudt cuc dai
Bo ché hoa khi gom cum buodng phao 4, picls nhién licw 3, hong khuéch
tin 6, budm ga 7 nhd trén hinh 5- 1 goi 1a bo ché hoa khi don gidn. Dac tinh
chit by chd how khi nay ¢o thé xdy dung mot cich don giin nhy sau
Gol ldu luong khong khi v v ludng nhién licu lan ol 1a Gk vk Gpy
a0

Gy = fpfy Y24pP

Kk (-1
. ‘f <
Gy = 1y . (2Apy, — yadh)p, (3-2
trong do
fl, vio 1yl ti¢t dicn (héng qua hinh hoc

Hp Vit g 10 bE so bop dong cia hong khuéch tan viv cha giclo nhién
igu '
h 1 khodng cich 1f mat thodng budng phao dén mi¢ng voi phun.
Ve mat ban chat, A 1a thong s6 dac trdng cho mic d¢ dam nhat coa hén
hop aén ngoin cich xide dinh theo (1-12) ta co thé viét .
Gy
Gnl
Thay (5-1) vit (3-2) vao (53) ta <o

vdi A la hing G (53)
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. Apn

Hinh §-3. Pdc rinh bd ohé hoa khi den gidn

J i ’ Ja ' (i— 4)
=K A P Yl Ah )

vai k la mot hang =0 ty lé.

Tu (5-4) J¢ dang thiy rang, bo ché hoa khi don gidan cho hon hop dim
dan (hnh 3= 3).
~ Dac tinh nay khong thoa mén dac tinb )y wong. Do do, trong thue ¢ bo
ch¢ hoa khi phai co cic h¢ théng voi cac chie nang khie nhau d¢ hao dim
cung ¢ip hdn hop vaéi 4 phic hop véi cic ¢he do fam vice khic nhau cia dong
co.

S 2.3 Cae e thing ciie bo chd hoa kid

. HE thang chinh

Ve co ban. he théng chinh nhdm cung cdp hon hap cho dong co lam viée
kinh (6 nhdt trong ving lam viée phd bidn cia ddng co. Tren ddomg dic tinh 1y
ning cha bo che hoa khic h¢ thong chinh phii cung ¢dp hdn hop nhat dan khi
Eiotrong tang dim Trong thye f ¢d nhicu loai B¢ thong chinh, phd bicn 1 mot
s0 logl duge rinh biy dudi day. )

- H¢ thong chinh giam do chdn kéng sau gielo chindt (hinh 5- 4)

H¢ thong chinh widm do chan khong sau gicld chinh ngoin gicle nhicn §icu i
con oo gicloe khong kb 2 (hinh 5~ 4y

Dac ainh coa bo chd hoa khi theo Apy duoe xiy dung nhu sau

Khi Apy, ¢on nho, xang chua duoc bt ra nhung mie xang & voi phun duge
wng dan len. Tu khi Apy, = y,,Ah uo di, xang duoc phun ra v h¢ thong lam
vice nhu b che hoa khi don gian, tic A giam dan (hay hén hop dam dan). dong
thai mat thodng v trong dng 3 (4 it ha xuong cho dén khi y = H. Tai thti diém
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I T

Hinh 5-4. /¢ Hdng chinh gidgm do chén khimy sau gicle chinh

niy co mot dong khong khi dot ngot qua giclo khong khi 2 vao ong khong khi 3
ra voi phun, Do do. (rong Ong khong khi dp suat e dp sudt khi tron p, giam din
ngot mol fuong nhit dinh. Viovay, ldu {dong nphicn higu qua giclo | s¢ tdng I¢n
dot npot. Dicu do din 161 tad thoi diém y = H hon hop dam 1¢én d6t ngdl,
(4 giam dov ngdl nhy thé hién trén hinh 5=4). Tit 4o trd Jdi, Apy, UCp tuc lang
nhung anh hudny dén vige hil xang qua gickd 1 giam di ddn 180 10c do ang luu
ltong nhicn licu gigm so voi giai doan trude nén hdn hop nhat dan.

~ H¢ thong chinkt €6 gicld bo sung

Hinh 5-5 trinh biy mdr Kicu h¢ théng chinh co giclo hé sung. Thye chat
cie foai he thong chinh ndy gom hai gicld nhien  Licu tuo thinh hai he thony
cung cip omhién licu doc lap vio hong khuéeh tin, H¢ thdng (hid nhit co thé
coi ahd 1a h¢ théng chinh kide gidm do chan khong sau giclo chinh xét & trén
bao gdm gicls 1 va giclo khong khi ¢o (€t dién thong qua bang «. H¢ théng
thi hai vdi gicly 2 thye chit 'ta mot bo ché hoa khi don pidn,

kk

Pp,

—_

Hinh 5.5, [I¢ rhdny chinh & giche hi sung
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Dac tinh cix bo ché hoa khi thco Apn duge xdy dung nhy sau

Khi Apn ¢on nho, ciing ging nhu h¢ théng chinh giam dé chan khong sau
picky chinh, xamy chua duge hil ra nhung mic xang § voi phun duoc nang dan
Ic-n. Tit khi Aph = yniAh ro di, xdng duge phun ra, khi d6 hai h¢ thong I.am
vice nhy ho ché hoa khi don gian tie (hdn hop dam dan), dong thoi mat thodng
v trong dng 3 G G0 ha xudng cho dén khi y = H. Tu do trd di, Aph Hep tuc
-lilng nhing Lte lwong nhicn licu qua giclo | khong ddi (vi chi phu thugc cao
do Hy, do do cho hdén hop nhat dan. Téng hop lai. trén co so lga chon wuong
quan cac thong sO cda hai giclo, hén hop cung ¢dp cho dong co wr khi y = H
s¢ nhat dan didp vng dac tinh ly ndng cia b ché hoa khi

- Hé thang chinh didu chinh do chdn khéong 0 hong

Hinh 5- 6 1rinh bay nguyvén tac cuia ‘mot 6 h¢ théng chinh thay doi do chan
khong ¢ hong. Khi budm ga md dén mot mic ¢ nao do nhim tang. @i, do
chin khong o hong khucch tdn di 16n s&€ mo céc 1d 16 xo (hinh 5-6a va ¢) hay
van (hinh 3-6h) d¢ bo sung khong khi lam cho hén hop nhat din nhim dap
dng dac tink v widng coa b ché hoa khi

. ]f [~ ] B
a) @/‘ b) c)
[:

\@ =

Hinh 5-6. [/¢ thiny chinh ditu chinh da chan khony G hong

= H¢ thing chinht thay ddi tiét dién gicle két hap vdi hé thong khéng tdi

Theo nguyen tic nay, hé théng khong tai luon lam viee k€ ¢a o ving tai
trong 16n. Khi budm ga, (hinh 5-7) md dan, qua he thong don din dong, kim
Sodi Ken Jam tang ¢t dién giclo nhi¢én licu 1, hén hop s€ dam lén. Tuy nhién
khi d6 do chin khong sau budm ga giam din ncao he thdng khong (@i sé cho
hén hop nhat dan (xem muc 2. HE théng khong 1ai). Khi thict k& ngusi ta lia
chon tiong quan cic thong s6 cia cic gicls sao cho két qud tomg hop véi hén
hop nhat din,

h. H¢ thang khdng tdi thinh 5-8)

Khi dong o chay khong (ai, budm ga dong gin kin, Wu luong khong khi
qua hong kho¢ch tin nhd khién cho do chan khong (ai day nho ncén kha nang
hit xing cing nhy x¢ 0i va hoa tron xang vdi khong khi kém. Do do h¢ thdng
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chinh khong ¢o kha ning
cuny ciap hon hop cho dong
co chay khong i Trong khi
dé. do chin Khong sau hddm
ga fdn nén dude tan dung
d¢ har xung ra hong khuéch
Gin vi g0 thanh hon hop
cho dong co chay khong 1.
Cu thé. xang duoc hat i
buong phac yua giclo nhién
hicu 6 (hinh 5-8) con khong
khi duge hat gua giclo 5 vao
ong hon hop 4. Tai day xing
haa tron so ho vdr khong
Khi tao thanh dang nha
tidng 1o dicu kién thudn o

cho qua trinh bay hoi va
hoa tron cia xang voi khong
khi tuo thanh hon hop. Cudi
cung. hén hop duge hag qud
16 1 phun vio l\:h:'mg gLt
sin bydm pas Qua trinh bay
hat vi hoa tron caa xang
vii khong khi tép e dién
ra trén ddadng nap vao
xvlanh dong o,

Khi dong co chuvén o
che do khong i vé ché do
cO L, budm gy mo o dan,
Do chian  khong sau budm
o gam di ddn 160 luong
hdn hop cung cip gua hé
thong khong 1ai gidim trong
khi h¢ thong chinh c¢hua
hoat dong vi do chin khong

Hinh E-7. JI¢ thiny chinh thay 60 48 dicn gicks
kit hup i RE thang khiny rai
Logidhe chiinh, 2 dny hdn hep cia We thény khing rai,
Sogichs khing 1ai, 4 gidde khing kWi hhiwy 1di,
Sokim dity chinkh nfT dign gicle ]

Hinh §-8. /i¢ thing khing 1ai
146 cung Cp hdw hop, 2008 dydn niep,
Wit didu chink héw hop, 4 dng i herp,
5. gichr khing khio 60 gichs ahicn licu, 7. vit kénh i

O hong khuéeh cin con nho khicn cho dong co ¢0 th¢ bi chét miy. DE khic
phuc dicn tuong niy. trong h¢ (hong khong ai ¢o 16 chuyén u¢p 2. Khi budm
o mo dén vioari nao d6 sao cho 16 2 8 vio vi tri phia sau bhudm ga, lic do

162 s& aré thanh 16 bS sung hén hop cho ché do chuyén ticp. Con & ché do

khong tii, 16 2 dong vai (ro cung.cip khong khi vao ong hén hop 4
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Ché do khong tal (IU()L' dizu chinh sao cho dong co lam viée on dinh O s0
vong guay nho ohat ¢o th¢ ohim ¢t ki¢m nhién licu.

Thong thuong ché do khong tii duge dieu chinh theo trinh tyd sau day. Dau
ticn vit dicu chinh hon hop 3 duoc van chat roi noi ra theo yui dinh cia nha ché

I . L
o (Vi du doi véi xe may Dream 11 1o 2 " vong). Vit kénh ga 7 dudge van vao

mot chat d€ tang 40 mo chu budm ga. Suu d6 cho dong co khdi dong. Néu
khong tac dong 1én co cfin ditu Khifn budm gu, dong ¢o € chay khong i o 16
4o cao. Noi din vit 7 = budm ga s¢ dong nhd Tgi, ¢ do ddng co giam di - cho
Cdén khi dong co dul duoe 16¢ 3o khong i 6n dinh nho nhit

¢ Hé thang tam dgm

H¢ thng lam dam cung cdp thém nhi¢n licu lam dam hén hgp d¢ dong
co phat ra cong suidt oge dai khi buom ga mo holn todn. €O hai phuong phip
Jin dong h¢ thdng laim dam [ dan dong co khi via ddn dong chéan khong,

- H¢ thong ki dam co khi

Khi dong co taim vi¢e & ché do @i nhd vi trung binh, budm ga 5 (hinh 5-9)
mo chda 16 neén chi ¢ h¢ thdng chinh lam vide cung clp hdn hop nhyt din cho
dong <o 1am vice o chd do kinh 1€ ahdt (rcn hinh $~9, ¢ don gian chi thé hicn
giclo 2 vit voi phun dfn hong khuéch uin dai di¢n cho h¢ théng chinh da xét
¢ muc u. HE théng chinh cia 5.1.2.3).

Khi budm ga md dd idn, qua h¢ thdng don din dong 4, kim didu chinh 3
duge ning Ién lam Ging GEC dicn thong qua cda gicle lam dam 1, bd sung thém
nhicn licu vao h¢ thong chinh ¢ lam dam hon hop. Hoén hop duoc lam dam
nhat khi gicld | duse md 1o ohdt dng vdi vi toi md cde dai cda budm ga. Lic
niy, dong oo phit ra cong

sudl cye dai. Tuy nhién nhu 4 i
di noi & phiin dae tinh ly ?-
Wong coa bo chd hoa  khi, !
tinh kinh (¢ cbu dong co |
g,

H¢ théng lam dam din |
dong ¢ khi o uvu diém 1 é

don gidn. nhung <o nhuoc b
diém la thdi didm bdt diu

lim dam chi phu thude do

Hinh 5-9. /Ji{ théng lam dém co ki
1 gicle Rm ddm, 2. gicle ciia het thing chinh,
thudce toc do vo ng quay J. kim digu chinh, 3. dow ddn ding, 5 hirom ga

mé budm ga mid khong phy

94



n nep anh huong den dac tinh
tal coa dong o o ché do nay
thinh 5= 10). Cong suit cua dong
co tang do lam dam tai 8«
do mo budm ga 1rd di. Khi on

ldn cong sudl dong co tang

‘ 3
nhanh theo do mo bddm ga ! '
|
. » . . i |
pen lm dam o R0, la hap iy .‘ !
(hinh S-10, dudng 1). Con O [ - !
. . oL, L L | ] f X
¢hd do nhd. cong sl cda domg B 3 bun
. 1) o,
o tang cham (duang 2y nén 2 40 60 80 100% han hop
khi lam dam 8 80, cong sullt Hinh B8-10. £ Woh rai ciia ddmg cor khi fam

démm cer ki
1oddc tinh rai b JhE dB e dO iy yuay nonhe,
dam sdm hon, vi dy, khodng 2 e vinh tab G ou lin

tang rdt it. Tor nhar nén lam

M da mo hudm ga.

- H¢ thong lam ddm chdn khong

Hinh 5- |1 irish bay so dd két ciu cha b¢ thong lam dam ddn dong chan
khong, Khi hudm ga mo nhd, d¢ chan khong sau budm ga 1dn, tde dung lén
khong gian tr¢n piston thing sie cang 10 xo 7 kéo piston di [én. Lo xo phyc
hi cua h¢ kim dicu chinh 4 dong

giclo Jam dam 2. Khi dé chi cé ¢

thdng chinh cung cip hon hop vol
thianh phin nhat din. Khi budm ga
mo lon, do chan khong sau buim
i gidm. 0 xo 7 Jdy piston 6 di
xuong thong qua he thong don din
dong 5 ndng kim 4 mo giclo 2 bi
sung thém nhi¢n ligu vio h¢ thdng
chinh lam dam hdn hop.

Do chin khong suu budm ga
khong nhitng phy thuoe vao dd mo
budm ga ma con phu thude (8¢ do
vOng quay n cla dong co. Khi n

tang, d¢ chan khong sau budm ga
cing 1ang. Do do. thodi diém bt

div fam dam khong chi phu 1hude Hinh 5.11. [fI¢ !flj"}ffg i ddm Jrén hhimy
) X . ) - : 1 bedm ga, 2 gichr lam dédm, S gickr ¢
vio J0 mo budm gu ma con phu thisng hinh, A kim dice chink fam dém,
thuoe n. Tai ¢hé do n nho, voi do S dim ddn dimg, 6 piston, 7. 1o xe



md budm ga con nho, do chin khong sau budm pa dd dd nho nén 16 xo 7 déy
piston 6 di xudng dicu khién giclo 2 lam dam hon hop. Diy chinh la Ju diém
via kicu din dong chin khong so voi kidu din dong co khi noi tren. Tuy nhién
do on dinh ctia hé thong nay kém. Vi vay, mot s0 bd ché hoa khi sif dung dong
thisi hai h¢ thong lam dam ¢o khi vi lam dam chan khing d¢ tan dung wu diém
caa hai h¢ thong niy.

o HE thame khai dong

Khi khéi dong. 1oc dd vong quay coa dong co ral nho thudng chi khoing 30
dén 100 viph (xem chvong 1X) nén 0¢ d¢ khong khi qua hong rit nhd, nhicn
licu phun viwe o vie chill IMong phun kém. Mat khic, dong ¢o khi do fanh nén
ximg kho bay boi va d¢ tao thanh ming trén thanh ong nap. hdn hop tao thanh
thye (¢ rat doing vh dong co khé khoi dong. Vi vay., d¢ khoi dong dong co dé

ding phii ceng cap thém nhicn 1icw Bim dam hdn hop.

Hinh 5-12 trinh bay két cdu mot —_ 5 4
he thong khai dong don gidn nhung rit 2\?%
pha bicn trong thye €. Trong khi khoi |

dong. budm gio 4 dong lai, do dé do

chin khongy irong hong Khudeh tan cang I \
nhy do chin khong sau budm ga | dén A1 : 3

vV
Ion. H¢ thong chinh 3 vi h¢ théng B,
kKhong tie 2 dong thei Fim vice cung cip ‘,’ 2
- - a N > . e S—
cho dong co hon hop it dam d¢ khoi /._._‘—
dong.,
Khi dong co di nd, dudi ibe dung Hinh 512, /¢ thing khei dimg

caa d0 chin khong 1on sau budm gio 5, 7 beow gao 2 duwimg hin hop khing rii,
) Shé thing chinh, 4 van an toam 5 budm

van an loan 4 os¢moora cung cldp thém gi. 6. licn AErbuim gic - hedm ga

khong khi trinh chd hdén hop qui dam
diin 181 dong ¢o 6 th¢ bi chét miy ngay sau khi né. Sau khi khoi dong, buom
gio 4 duoe mo cye dai € giam 16i da tdn that khi dong cue bo tai day.

c. Hé thiong tdng 1o

Khi can thiét phii tang nhanh 6c do hay 130 trong dong ¢o phai mo dot
ngol buom ga. Khi dy. Iong khong khi vao dong co 1ang nhanh nhung Idong
nhicn dicu khong tang kip do quian tinh cha xang 10n hon nhicu so vii qudn tinh
cia khong khi nen hon hop nhat di dot ngot ¢o thé lam chél may. D¢ khac
Phuc hicn tvong nayv. trén bd ché hoa khi bS8 tri h¢ thdng tang t6¢
(hinh 3-13). '
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Khi budm ga mod
dot ngot, qua hé théng
don din dong 2 va 10 xo
6 day piston 4 di xudng.
Ap sudt bén dudi pision
4 tlang lén ddt ngot nén
van 3 dong lai, nhién li¢u

khong (rd lai budng phao

mi nang van 8§ lén roi

phun vio hong khuéch
tan gqua vdi phun 7, bé
sung cudng e mdt luong
nhién liécu cho qud trinh
iing tdc dong co.

Hinh K-13. HE¢ théng tdng 1dc
1. budm ga 2. don dén dong, 3. van bi, 4. piston,
5. xylanh, 6. 1o xo, 7. vOi phun, 8. van roi

Khi tang tai i td, budm ga mé cham, nhién liéu lot qua khe ho piston -
xilanh vi qua van bi 3 trd lai budng phao, qué trinh bom tang t6c khong xdy
ra. Khi déng buém ga, piston 4 di Ién, nhien li¢u qua van bi 3 nap vio khong

gian bén dudi piston 4.

Trong qua trinh md dot ngodt budm ga, 10 xo 6 bi nén lai. Khi qua trinh
nay k&t thic 1o xo s& gidin ra tif i ¢6 téc dung kéo dai qua trinh phun nhién
licu mot thdi gian nita. Do d6 c6 thé tranh duoc hién twong dong co rd mdy ke
dot ngdt rdi chét mdy do hén hop lai nhat di dot nght vi he théng chinh chua

kip cung «dp nhién liéu theo yéu ciiu cia dong co.

g Co cdu han ché (8¢ d6 vong quay

Khi dong co lam viée, ¢d thé xay ra
trudng hop vi mot Iy do nao dé sdc can
bén ngoai giam hodc mét dot ngdt (vi dy,
gdy truc truyén cong sudt hoac chan vit
cia tau thoy nho lén khoi mit nude do
song to ...}. Ngudi van hanh dong co
trong truéng hop nhu vay chua phin dng
kip d€ déng bdt budm ga nén dong <o
chuy khong tai voi 6c do vong quay rdt
on, lam tang mai mon va ¢d thé lam hu
hong cac chi Liét chuyén dong do ldc
qudn (inh qud lon. DE ty dong giam t6c
do vong quay wrong tnidng hop nay, mot
s0 by ché hoa khi dwoc trang bi co ciu

]

2

1

e ]

Hinh 5-14. Co cdu han ché t5c do
vong quay

110 xa, 2. buém ga, 3. hé thdng chinh
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han ché té¢ do vong quay. Hinh 5-14 trinh bay mot loai cd ciu han ché t6¢ do
vong quay don gian. Khi téc d6 cia dong co tang vuol qua mot gia tri nao do
trong loc budm ga mod to, dong khong khi vac dong co véi 8¢ d¢ cao nén co
dong nang 16n s€ tac dyng lén mat vat trén budm ga 2 thdng sic cang 1o xo 1.
Budm ga do d& duoc dong bét nén t6c do dong co gidm. Trong thyc t€ ¢on co
cac ¢o cdu han ché 16¢c do vong quay lam. vi¢c trém co s0 tin hiéu vé do chan
khong hay dién ul .. ’

h Co cdu hidu chinh theo chiéu cao

Khi dong ¢o lam viéc
d6 cao cang lén so véi muyc
nudc bién, mat 40 khong khi
cang giam din dén luong
khong khi nap thyc 1€ gidm
di va hdn hop cang dam Jén.
Do luong khong khi nap
giam din dén gidm coOng
sudt cia ddng co ddng thdi
lam tang d¢c hai trong khi
thai. Dé khdc phuc hién
teong trén, trong mol vai bo
ch€ hoa khi duoe trang bj co

cdu hi¢u chinh theo d9 cao Hinh 8-18. Co cu hitu chinh bb ché hon kitf

{(hinh 5- 15). ' : thea 40 cao ‘

. . . 1. gicle nhitn ligu, 2. dudng xéng vdo hé thdng chinh,
Ti€t dign thong quacla 3 tiw ditu chinh, 4. baré mér, 5. phao, 6. duong xéng

giClO duoc ditu. chinh boi _ vao budng phao

bard metl 4 thong qua kim 3.

Khi 1én cao, 4p sufit. khi troi giam, bard met giin nd ddy kimIv® bén trai dong
hét giclo 2, do 46 gidm Iuvu lugng nhién liéu mot cdch tusng dng voi d¢ giam
lwong khong khi nap. ‘

5.1.2.4. BY ché hoa khi c6 trang bj dién ut

Dé théa mén nhitng yéu ciu ngay cing cao dfi vdi qud trinh hinh thanh khi
hdn hop, nhAm gidm sudt 1iéu hao nhién tiéu va doc hai trong khi thdi cing nhu
cai thi¢n chdt luong lam viéc cia dong co & moi ché dO lam vidc, nguoi ta ¢4
trang bi cdc bd phan dién ¥ cho bd ch€ hda khi. BO ch€ hda khi khi 46 duoc
goi 12 by ché hda khi di¢n ti. Hinh 5-16 trinh bay mot bd ché hda khi dién ti
co tén la Ecotronic cia hing Bosch - Pierburg. V& co bdn, by ché hoa khi dién
tf gdbm mot bd ché hoa khi thong thudng, mot bo didu khidn dien tt 20 va cic
0 ciu didu khién 4 d€ thay d6i do md budm ga 1 vd co cdu ditu khidn 5 dé |
thay d6i 40 md buém gi6é 6.
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Bo dieu khién dien tf 20 gom co cac bo phan chinh nhu ddu nhan tin
hicu 19, bd vi xit 1y trung tam 18 va dau phat tin hig¢u ra 17. Tin, hiéu vao sé
duoe tiép nhan va xd ly. Sau d6, bo dipu khién s& phdt tin hicu ra dé ditu
khién cac co cdu chip hanh 4 va 5 nhim tao ta thanh phan khi hén hop t6i
du cho moi ché do lam viée cia déng co.

Trong ¢o cau dicu chinh do mé budm ga kiéu dién it — chan khong 4, vi
i coa mang dan hoi duge xdc dinh bdi sy cin bang giita lyc hat chan khong
sau budm ga va hyc phuc hdi cda 16 xo. Do chan khong trong khong gian phia
tren mang duoc diéu chinh nhd hai nam cham di¢n ditu chinh cic van thong.
Nho can ddy 3, mang dan hdi xdc dinh d0 mo cia budm ga 1. Vj tri cda mang
dan hdi dugc ghi nhan v truy2n tin hi¢u v& bo ditu khi€n di¢gn 1r 20 qua
duong 12, ]

Khi dong co khdi dong, bo ditu khién déng budm gié va mo budm ga o
mdt goc d6 phu hop. H¢ théng chinh va hé¢ thng khéng tai cung lam vi¢c cho
hén hop dam d¢ khoi dong gidng nhy ¢ by ch€ hoa khi thong thudng (xem muyc
deia 5.1.2.3).

Ché do- tang t0c dugce thyc hi¢n nhy sau :

Tit tin hicu md dot ngdt budm ga 11, b, ditu khién dién td sé chi thi
cho ¢ cBu § déng md r&t nhanh budm gi6 6. Do d6 hdn hop dam len dot
ngdl ddp dag cho dong cd tang e

Khi dong co chay khong tai, bo didu khi€n di¢n ti git cho t6c d¢ vong
yuay khong 14i ni = const. Khi d6 vi tri clia budm ga vh budm khoéi dong d2u
do bo ditu khién di¢n 1 quy&t dinh. Ngoai ra, ein ditu khién 7 - do co cau
dicu khién 5 ddn dong - s&€ tdc dong lén kim hiéu chinh 8 dong bdt gicle khong
khi cia h¢ théng khong tdi, hén hop sé duoc fam dam. Do thanh phiin hdn hgp
dige didu chinh 1y déng phit hop vdi ché d khong tdi nén nke nhod, ti€t kiém
nhien li¢u, Citng chinh vi vy ma dong co khong bj chét mdy trong nhitng trudng
hop sau :

Khi dong o tit khong tdi chuyén v& ch€ dd co tai hodc gai mot sd he
thdng tice thy vdo dong <o (vi dy, h¢ thdng didu hda nhi¢t do trén & 10) .

Khi déng ¢o dang chay co tai chuyén v® chay khong tdi nén nhi¢t d0 dong
co gidm dan lam ting 46 nhdt cla dAu boi tron din dén ma sat tang.

G ché do kéo, vi du nhu khi 6 10 xung déc, ngudi 1ai bo chan ga nén
buém ga 1 chi do ¢ cdu 4 digu khién. Khi d6, buém ga s& mo & mot mic
do nao dé sao cho d¢ chan khéng sau buém ga nho dén mdc khong di dé€ hat
xang ra & hé théng khong tdi. Noi kbic di khi dong co bi kéo, dong co khong
titu thu xang nén ti¢t kiém nhién liéu va gidm 6 nhiém moi trudng,
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Hinh B-18. B% ché hoa khi digu khi€n béng ditn

I budm ga, 2 cam bién 16c d6 md budm ga, 3. clin dfy, 4. co chu ditu chinh 46 ma
bwdin ga ki€u dién 1r - chdn khéng, S. co chu ditu khi€n déng mo budm khoi dong,
6. budm khdi dong (buwom gi6), 7. chn dfy, 8 kim didu chinh riét di¢n thong qua giclo
khdng khi khong 1di. 9. cam bién nhiér do déng co, 10 tin hidu nhigr do do ca, 11 tin
higy 16c d7 mo bucm ga, 12 in higu vi trf mang dan hdi cia b8 ditu chinh dp md budm
ga kifu dign 1 - chn khong 4 (hay goc mo budm gn), 13, tin higu téc db vong quay
dong co, 14, tn hitu tr cam bifn A (xem hinh 10-5), 15 céc #n hitu ra bd ditgu chinh
46 md budm ga, 16. #n hidu ra digu chinh d6 mé buem g6, 17. déu phét in hidu ra, 18
bd vi st ly 1Y dBu thu nhén 1in higu vao, 20, b§ digu khi€n dign ni

5.1.3. Hé thi'ng nhién liéu phun xing

5131 H¢ théng nhién liéu phun xdng gidn ti€p va truc tiép

Khac voi hé théng nhién lidu ding bo ché hoa khi - xang duoc hat i bubng
phao-0 he thng nhien liw phun xang, xang duoc phun vao dudng nap hay vao
xylaph d€ hda tron vdi khong khi tao thanh hén hop.

Mot s6 domg co may bay hoac xe dua trudc day da ting sit dung hé lhéng.
phun xang tryc tiép vao trong xylanh & cudi ky nén teong td nhy & dong co
diescl (xem muc 5.2). Nhung do xang 14 loai nhién liéu nhe, d6 nhét nho pén dé
130 ap sudt phun 16nphai giai quy€t nhitu vdn d& ky thuat lién quan nhu ché tao

100



bom cao ap va voi phun véi khe hd cuc nhd, boi tron bom cao dp, tich khong
khi chia frong nhién litu trudéc khi vao bom cao ap, phdi hop di¢u chinh ca
nhién lieu 'va khong khi dé didu chinh 3i ... Vi vy, dong co rét phic tap va gia
thanh cao nén khong duoc si dung phd bién trong trén thyc t€. Tuy nhién, dong
co phun xang tric §€p vao xylanh c6 moi sd uu diém cia dong co dicsel nhy hé
s6 du Juong khong khi 4 cua cac xylanh rdt dong deu, h¢ s6 nap 16n ... Ngoai ra,
ty s6 nén co thé fon hon so véi trong dong co ding bo ché hoa khi ma khong bj
kich nd. Gan day, mot s& hang da quan tdm nghién ciu ché tao ddng co phun
xang tege tidp vao xylanh. Vi du, tai hoi nghi quc 1€ v& o 16 tai Ha Noi thang
12 - 1996, hing Mitsubishi da giéi thicu mot loai dong co 6 0 4 ki, 4 xylanh
madi ché tao ¢0 mi hi¢u 4G93- GDI véi §/D = 81/89 (mm), ty s6 nén £ = 12 si
dung 4 xupap cho mét xylanh, dp sudt phun 50 kGjem?, ddt héa hop rdt nghéo ...
dat dugc nhitng chi tiéu kinh € ky thust rdt khi quan nhu sudt tiéu hao nhién
licu ciing nht cdc thanh phdn doc hai chi yéu trong khi thai (xem myc 10.1) rdt
thap. Xin tham khao mot vi du khiac 6 muc 10.2.2. Trong tuomg lai, he¢ thdng
phun xang iryc tiép sé dudc dung phd bién.

Hi¢n nay chi ¢O hé théng phun xdng gidn tiép vao dudng Ong nap duoc si
dung rit rong rii va sau ddy ching ta chi khdo st h¢ thong nay. Dé don gian,
tit day tro di chang ta chi goi van tit la h¢ théng nhién liéu phun xing.

5.1.3.2. Phdin logi hé théng nhién liéu phun xdng

V& nguyén 1dc, hé¢ théng nhién liéu phun xang c6 s0 dd nhv trén hinh 5-17.
Nhién licu ti thing chita qua bom din dén voi phun 5 phun vao dudng nap. Qud
trinh phun dd¢ce digu khi€n bodi bo ditu khin phun xang 7.

Trong h¢ thong phun da diém (Multi — Point) mdi xylanh c6 mot voi phun bd tri
ngay wn6c xupap nap. Con & hé th6éng phun don diém (Single - Point) hay con goi

Minh 5-17. So db hé thdng phun xdng
I khimg kbl nap. 2 thi€t bi do luu luong khéng khl, 3. budm hdn hop, 4. xupzp nap, 5. véi
phun. 6. dn higu digu kii€n phun, 7. bp digu khi€n phun xdng, 8. cic tin hitu cdm bi€n véo
bd xir 1y, 9. x@ng rr bom chuyén
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la hé théng phun trung t&m, toan b¢ dong co chi c6 mdt voi phun 6 duong Ong
nap chung cho t&t ci cac xylanh. H¢ théng phun nhi2u diém so vdéi hé thdng
phun trung tam c6 wu diém la xang dugc phun vao xupap ia noi ¢o nhiet dod cao
nén ditu kien bay hoi t6t hon va trdnh dugc hién tuong dong bam xéng trén
thanh 6éng nap. Tiy theo 18 chitc qué trinh phun, nguoi ta con phan biét h¢ théng
phun xang fién tuc hay gidn dogn. Ngodi ra, theo thi€t bi di2u khién c6 thé phan
biét he théng phun xang didu khi€n co khi, dién i hay hén hgp co khi - dién .

Vi chc cdch phan loai trén, trong thuc t€ c6 rét nhidu loai hé théng phun
xing. Sau day sé& (rinh by mot s6 hé th6ng cu 1hé.

5.1.3.3. Mot s6 hé théng nhién liéu phun xdng thong dung

a. K - Jetronic

Day 1a h¢ théng phun xang nhieu diém, lién tuc va dieu khi€n bang co khi
(hinh 5-18).
' Xang dugc bom 8 tao 4p sufit chuyén dén bo du trii &p sudt 10, sau khi
qua loc tinh d¢én bo didu khién thiy - co rdi dugc ddn d€n voi phun 6. BO dy

[Tl 2Ly

Hinh B-18. H¢ thdng phun xang K - Jetronic
1 van Id bép bénh, 2. profil diéu chinh, 3. d6i rong, 4. piston, 5. cia thodt, 6. voi phun, 7. bo
hling chénh &p, 8 bom, 9. by ditu chinh dp suft, 10. bd du inr 8p suft, 1. van role gfam é;;,
12. van rofe b8 sung khbng ki (by passh- 13. giclo gidm chdén, 14. budm ge, 15 vir ditu chinh
khong tai, 16 thing xéng, 17. loc xdng, 18. xupap
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(rit ap sudt giit cho dp sudt cia h¢ (hong con ton tai mdt thdi gian saw khi
ditng dong co d¢ sau d6 khoi dong lai O trang thai nong duoc d& dang Bo ditu
chinh dp sudt 9 giii cho &p sudt cha hé¢ th6mg & mot gid tri nhdt dinh wong
quéd trinh lam viéc. .

Bo di2u khién huu lyong kidu thiy - co lam vi¢e theo nguyén tic sau :

Trong dudng Sng nap chung cia ddng co c6 b6 tri co clu van 14 1 kiéu
bap bénh. Vi tri cia van 14 ndy dudc xdc dinh bai trang thdi can bang gitla 4p
lyc cha ddong khi nap trén b® mat van 14 vd dp lyc cia nhien liéu 1&n b2 mat
bén trén piston 4 Vi tri cia piston 4 do do dudc xdc dinh sé& quyét dinh di¢n
tich thong qua cia 16 thoat 5, tic 1a quyét dinh duu luong xang qua vdi phun 6.
D¢ cho lyu lvong xang chi phu thugc tiét dién théng qua cda cda thodt 5, do
chénh dp truéce va sau cifa thodt duge git khong d6i nhd bo dicu chinh 7 gbm
mang dan hoi va 16 xo Bdi vi. Cac van tiét lvu 13 c6 tac dung gidam chan cho hé
théng. Voi phun kidu van 16 xo md voi ap sudt khoing 4 bar co thé xé xang rit
(i ngay ¢a voi lduiugng rat nho.

Trong qua trinh, dong co chuyén tiép (it trang thai ngudi khi khdi dong dén
nhiét d6 on dinh (goi 12 quéa trinh ham noéng mdy), do nhiét do dau boi tron thip
nén ma sat trong dong eo 16n. Van 11 khi d6 s¢ hoat dong co tic dung lam
giam ap sudt trén piston 4, do d6 van (rugt md rong thém cita thodt 5 lam tang
lvu l¥dng xang dén voi phun. Dong thdi, van 12 mod thong thém dudng khong khi.
Ket qua la luong hén hop nap tang va do d6 ting cong sudt dong co d€ thing
ma st trong qud (rinh chuyén ti€p. Ca hai van 11 va 12 déu 13 cdc role nhiét
ki€u luong kim {bimetal).

Tréen bo dieu khién thiy co ¢ vit 15 ¢o thé thay d8i vi tri tuong quan giita
piston 4 va van 1d | nhim diu chinh ché do khong tai.

Hinh dang profil 2 quyét dinh ché d6 1am dam toan tai dé dong co phdt ra
cong sudt cue dai. -

Khi khoi dong dong co tif trang thai ngudi, thong qua cong tdc dién khoi
dong, mot voi phun b8 tro b8 tri trén dusng Gng nap chung cda dong co (xin
tham khdo hinh 5 - 19) phun thém xang lam dam hén hop.

b L-Tetronic (hinh 5-19)

H¢ thong phun xang L-Jetronic 1a hé' thdng phun xing nhitu diém, phun
gidn doan va diéu khién béng dién tit (hinh 5-19).

Nguyén tac cia hé thong ndy 1a lyu ltong khong khi nap dude do truc tiép.
Tr¢én ddong Gng nap chung c6 van 13t 1, van dugc gilt bang 16 xo xodn. Tin hiéu
goc léch ciia van lat ty 1¢ véi lwong khong khi nap duoc mot von ké (trén hinh
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Hinh 5.-18. [ Jecrronic
113 van 18 2 bo difu khi€n dign ni 316 cén giam chdn, 4. voi phun dién o,
5. thing xdng, 6. ham. 7. loc, 8. b6 didu chink ap sudr, 9. cong tic, 10. role nhi¢rthdi gian,
H. voi phun khei dong, 12. cdm bién nhiér d6 ding co. 13 bucm hdn hop, 14 rale nhién,

15. duirng b3 sung khong khi

5-19 thé hién & tam quay céa van 1at) ghi nhan va truyén dén b6 diéu khién 2.
La cin 3 co tac dung gidm dao dong cho van lat. Xang tit thing chifa 5 qua
bom di¢n 6, loc tinh 7 din dén voi phun 4. Vdi phun 14 mot van dién . Bo
dieu chinh dp sudt & gitt cho chénh ap trudc va sau vﬁf_ phun khong d6i. Do d6,
luong nhién lieu phun ra chi phy thudc vao thdi gian md cia voi phun ma thoi.

Tat cd cac voi phun ciia dong co nhan tin hiéu xung ti¥ bo didu khién va
phun ddng thoi. Tin hiéu nay thudng ldy tif mot co- cdu tao xung b6 tri cung
véi bO chia dién (xem chuong VIII}. Do phun dbng thdi nén gita cac xylanh c6 -
sd khac nhau veé pha lam viéc tai thoi diém phun. Didu d6 anh huong dén tinh
lam viéc dong deu gita cic xylanh. D€ gidm bt sy khac biét .nay, qua trinh
phun dudc thuc hién hai lan trong mot chu trinh cia do'ng co.

D€ khoi dong d¢ dang, cing gi6ng nhit hé théng di trinh bay & weén, voi
phun 11 thong qua cong tic khdi dong 9 phun hém mot lugng xang vao dudng
dng nap chung. Role nhi¢t — thdi gian 10 ditu khién thdi gian dong — md voi
phun khoi dong 11 theo tin hiéu nhiét do dong co, do dé digu chinh lugng
nhién lieu phun thém hd tr¢ khdi dong.

Trong qua trinh hdm nong méy, ciing nhu hé théng trinh bay o trén, théng
qua tin hi€u nhi¢t d9 dong cd cia cam bién nhiét 12, bo didu khién 2 sé tang
thoi gian m6 voi phun 4 d€ tang luong xang phun ra. Ddng thdi, bo didu khién 2
cing chi thi cho role nhi¢t 14 mo thém duong khong khi 15. ‘Két qua 1a tang
luong hon hop (rong qua trinh qua do. :
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Trén buém ga 13 b6 tri mot cong c. Khi dong co bi kéo, vi du, trong
trudng hop 0 10 xubng dbc, budm ga & vi tri khong tai nhung 16c dd vong quay
dong co lc d6 16n hon t6c do vong quay khong tai. Tin higu vé 40 mo budm ga
va tin hiéu toc do duoc din dén bd ditu khi€n d€ cdt hoan toan nhién lieu. Khi
dong co 1am viéc @ ché do tai 10n, budm ga mo to, cing chinh nho cong tac nay
hdn hop sé duoc lam dam d¢ dong co phdt ra cong sudt cao.

Do hiu luong khong khi duoc nap tryc tiép nén ch#t hjong hon hop khong
phu thudc vio tinh trang hao mon ciia dong co cing nhd sy sai khic gifa cdc
dong co trong pham vi dung sai khi ché tao.

¢. Mono —Jectronic

Day la h¢ théng phun don di€m. Theo phuong dn nay (hinh 520), xang
dugc phun vao Gng map chung dé cung cdp hdn hop cho cdc xylanh, V& mit
nguyén tdc o thé st dung cic phuong phip phun lién tuc hay phun gidn doan.
Vai phun duge b3 tri ngay trén buém i€t luw, tai déy van toéc dong khong khi
16n nhdt tao diéu kién t61 cho qud trinh xé toi xdng vA hda tron véi khong khi.

Bo digu khién dién t & nhan tin hi¢u td cdc cdm bién Khdc nhau trén dong
co, trong do thong sO digu khién chinh 1a lue ldong khong khi nap qua thiét bi
do 3 kiéu nhiét - dign 0. Cam bi€n & day la mot soi day dién rd bang platin
co dong dién chay qua. Dong khong khi nap bao quanh s€ lam mét s¢i day va do
d6 lam thay d6i dién 1rd cda nd. DE giit nhi¢t do day din khong thay d6i, dong
dién chay qua day phai tang lén mot gid tri nhat dinh. Tin hicu dong dién 1y le
voi luu luong khong khi nap s&é phin anh dén bo digu khién, qua do didu khién
luong nhién ii¢u phun 6 voi phun 4. Ngoai ra, bd dieu khién con nhdn cdc tin
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Hinh 5-20. H¢ riré’}:g phun xdng Mono - Jetronic
1obom, 2 loc, 3. b6 dn dp. 4 vOi phun dign tr, 5. nhiér dign ré do hea fwgng khong khi,
6. van bi sung khing khi (by pass), 7. cdm bi€n goc mo budm ga, B by ditu khicn dién
ne, Y budm ga. 10, tin higu t6c 46 vong quay ddng co, 11. tin hiéu .uhié;' di dong co,
12 cdm Bt rthanht phdn hén hop A
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hiéu khac nhu trinh bay trén hinh 5-20 dé thuc hién cac chiic nang nhu lam dam
khi ham nong may, khi ting t6c, khong tai ... Noi chung, vé mat gia thanh va ve¢
muc d6 hoan thicn cac chic nang, h¢ théng phun trung tam la trang thai trung
gian gita h¢ théng ding bo ché hda khi va h¢ thong phun nhidu diém.

d. So sdnh hé théng phun xdng va hé thong ding bg ché hoa khi

He théng nhién ligu dung bo ché hoa khi (kiéu co khi'thong thuong) cd
yu diém 1a don gian, gid thanh thdp va lam viéc chdc chdn. Trai lai, he théng
nhién litu phun xang c¢6 cac uu diém ndi bat sau :

— Heé s6 nap cao hon vi khong co chd thdt nhit hong khuyéch tan dé gidm
p suit nhy & bo ché hoa khi va khong phdi sdy noéng dudng Ong nap.

— Trong h¢ théng phun nhidu diém, hé s6 du lugng khong khi A gilla cdc
xylanh dong deu hon. Dbng thoi, phan 16n fuong xang phun ra bay hoi trong xylanh
¢ 1@ dung giam nhiét do moi ehdt do d6 khi thi€t k€ co thé tang ty so nén.

- Hai du diém chu yéu tsén dan (6i tang tlinh hiéu qua (pe lén) va tinh
kinh t€ (g nho) cia dong co. Ngoai ra tinh kinh t€ cao con do nhitng nguyén
nhan khic nhu xang khong dong bam trén dudng nap khi dong co khdi dong va
khi dong ¢o bi kéo nhién liéu duoc cit hoan toan.

- Khong ¢an hé théng tang t6c riéng ré do bo ditu khién phan ing tdc thoi
d€ tang ldong nhi¢n liéu phun phi hop voi ludng khong khi nap.

- Dong ¢o ¢d tinh tich ung cao trong cac di¢u kién s@f dung khic nhau di
la tinh tai nhu & tram phdt dién hay ‘di dong nhu 1rén 6 t6, xubng mdy, may
bay ..

- He s6 du liong khong khi A dugc diéu chinh chinh xic nén oo thé gidm duoc
¢dc thinh phin déc hai trong khi thai, giam 6 nhiém moi trudng (xem chuong X).

Vi nhitng vu diém quan trong nay, dong co phun xang ngiy cang duoc ding
phé bién. Hién nay, hdu hét xe hoi du lich cda cdc hing 06 16 ndi tiéng trén thé
gidi dtu fap dong co phun xang

5.2. HE THONG NHIEN LIEU VA HINH THANH KHi HON HOP TRONG
DONG CO DIESEL

5.2.1. Yéu ciu

Khac véi dong co xang 0 dong co dicscl nhién lieu duoc phun vio trong
xylanh d¢ hinh thanh khi hén hop va dieu chinh 1ai cia dong co bang cach chi
diéu chinkt Iugng nhicn 1iéu phun do hén hop ¢6 gidi han chay rong nhu di trinh
bay & trén, V& mat nguyén tic hé théng nhién liéu cia dong co diesel gom co
ciac bo phan cha yéu nhy trén hinh 5-21.

Hé thong nhién licu,dong co diesel phai thoa man cic yéu ciu sau day :

- Phai s dong cung cdp luong nhiéa liéu phu hop véi ch€ do tai trong va
thc dd vong quay cda dong co.
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Hinh B-21., So d5 hé théng nhitn ligu ding co diesel
1. thing nhitn figw, 2 foc, 3 bom chuyén nhién ligu, 4. bom cao dp, 5. dudng 8ng cao ap
6 voi phun, 7. dudng RO ddu ro rl, & ven hbi ddu, 9. vit x& khéng khf

- Cung cip phién lieu ddng deu cho cdc xylanh phd hop vdi thit i lam vice
cia dong co.

— Phun nhiéa licu vao xylanh dong lic va ding quy ludl

- Nhién licu phai duoc xé nhd, phan bd d®u trong thé tich xylanh va tia
nhién licu phai phi hop vdi hinh dang budng chay.

Bo phan quan trong nhdt cda h¢ thong nhien liéu dong co dicsel 1a bom

cao dp va voi phun.
5.2.2. Bom cao dp

Diau dicsel duoe nén trong bom cao dp vdi ap suadt 1én hon nhicu so véi dp
sudt cuGi qua trinh nén, & mot s6 loai dong co co (hé 161 1000 kG/em?®. Sau day
i mot vai loai hom cao dp thudng gap trong thuc 1€

a. Bom cao ap don kiéu Bosch

Hinh 5-22 thé hién két ciu mot loai bom cao ap don kicu Bosch. Khi cam
| quay s¢é nang con ddi 2 vi piston 6 di len. Khong gian bén irén piston chia
day nhién lién do thong voéi cac 16 nap 15 trén xylanh 8. Cho 16i khi ddu piston
dong céc 16 nap, do nhién liu hdu nhu khong chiu nén nén ap suit wén dinh
piston tang vol. Ap ldc cia nhién liéu thdng sdc cang 16 xo 13 nang van mot
chiéu 11, qud trinh cung cip nhién li¢u thuc su bit didu; Nhién lieu theo dudng
cao dp dén dén vdi phun va phun vao dong co. Piston tiép tuc di lén, dén khi
ranh vat trén pision gap 18 thoat 15, khong gian bén trén piston thong véi khoang
nhién licu nén dp sudt gidm xudng dol ngdl. Van mot chidu 11 lap tdc doéng lai
k€t thic qua trinh cung cap nhién liéu. Sau khi dat hanh trinh cde dai, 16 xo 4
thong qua dia 1o xo 18 ddy piston di xudng. Nhién li¢u lai dudc.nap vao
khong gian trén dinh piston thong qua cdc 16 15 chudn bi cho chu trinh fam vi¢c
1iép theo.

Dé thay d6i luong nhien lieu cung cip cho méi chu trinh titc thay déi tai
trong coa dong co, piston duge xoay nhd co cdu thanh rang 16 - vanh rang 17 va dng
- trdot 5. Trén hinh 5-22d va 5-22¢ thé hi¢n 16, khi mudn tang luong cung cip nhién
liu, thong qua co cdu ditu khi€n,thanh rang di chuyén fam xoay piston v& phia tang
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Hinh 5.22. Bom cao dp don kifu Bosh
I cam. 2 com d0i con fdn 3 vit diéu chinh, 4 16 xo, 5 Gng meot, 6. piston, 7. vit kep chdr
vanh rdng. 8. .xylanh, 9 d€ van mét chidu, 10. thdn bom. 11. van mor chitu, 12 dai &c, 13 1o
xo van mor chicu, 14 dém fam kin, 75 10 nap va thodt nhién ligu, 16. thanh rdng, 17. vanh
rdng, 18, dia 1o xo, 19 mdr fam o viéc cha van, 20. vanh rrigr ap. 21 mét tru din hudng

hanh trinh c6 ich h — la hanh trinh cung cdp nhién li¢u thuc sy tinh tw vi tri diu
piston déng 16 15 (bat dau cung cip) cho dén khi ranh chéo trén piston mo 16 15
{két thic cung cap). Piston thé hién trén hinh 5-22 c6 dau bang nén ddi véi cdc
ché do 1ai trong khac nhau, chi co thoi di€ém k€t thic cung cip thay d6i con thoi
diém hadt dau cung cdp khéng doi. Mot s6 bom con c6 thém mot ranh vat trén
dau piston (hinh 5-22g) nén thoi di€ém bat dau cung cdp cing thay déi.

Khi lap rap va hiéu chinh bom, thoi di€m bat dau cung cip duoc diéu
chinh théng qua vit diéu chinh 3 lam thay d6i vi tri tddng quan (theo chidu
truc) ban dau gita piston vd cdc 16 15. Vigc diéu chinh phai thuc hién trén
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thiét bi chuyén dung goi la bang th bom cao dp. Trén bang th c¢6 thi¢t b
xdc dinh chinh xac thdi diém bat dau cung cdp nhien li¢u.

D&i voi dong o nhidu xylanh, méi xylanh co mot bom, thong thudng dude
b6 tri chung trén mot than bom nén goi 12 bom day. Ngoai dicu chinh thdi diém
phun gita cic nhdnh bom sao cho giéng nhau phai dizu chinh long cung cip
ciia cde bom sao cho dbng déu. Bom duge lap len bang thié bom cao ap dé do
Iy luong cung cip cda ting nhanh bom. D¢ tang gidm luong nhien ligu cia mot
phdanh bom nao d6 cho dong d€u voi cdc nhinh con lai, vit kep chat vanh rang 7
duoc ndi ra d€ co thé xoay piston dén vi tri cin thi€t (trong khi co cdu vanh
rang — thanh rang ¢6 dinh), sau do vit 7 duoc xi€t chat lai rdi Hicp tue lién
hanh do ldu lyong nhién licu ... Qué trinh di€u chinh duge ti€én hanh lap di
lap lai nhu viy cho dén khi dat duge do dong déu theo yeu cau do nha ché
tao qui dinh.

" Trong qud trinh phun, dudi tdc dyng cia &p sudt rdt 16n trong dudng éng
cao dp, ban than dyong Ong gidn nd. Khi bom k&t thic qué trinh cung cdp, trong
dudng ng con tOn tai dp suft du kbd [6n nén qué trinh phun vdn tép tuc dién
ra goi 12 qua trinh phun rét. Tuy nhitn, nhién li¢u phun ra khong 10i ma & dang
giot kich thudéc 16n (do 4p sudt phun thdp) nén chdy khong ki¢t va d€ bi két
mudi ¢ voi phun, Dé tranh hi¢n tuong nay, van mot chitu 11 (hinh 5-22h) ¢o két
cdu tuong d6i dac biet. Khi van m{t chictu dong d€ két thic qua trinh cung cap,
mit tru 20 s& dong 16 van trude. Van ti€p tuc di xudng cho dén khi mat con 19
ty len mat dé 9. Nhu vay thé tich khong gian phia trén van (thong vdi dudng din
nhién licu cao dp) s€ giam di mot Wong cd tdc dung triét ti€u dp sual du trong
dubng Ong cao ap d€ trdanh phun rét. Ngoai ra, van mét chiéu ¢6 phan tru din
htdng 21 duge x¢ ranh hoa khé d€ nhién lidu di qua,

D€ phién ligu cung cdp cO ap sudt 16n, hai cap ldp ghép piston 6 - xylanh
7 vi van mdn chieu 11 — d& van 9 phadi cd khe hd rat nho (it 0,002 dén 0,008
mm tdy theo dudng kinh piston) vad d¢ chinh xdc rdt cao (vi du d6 0 van 0,0005
mm) nén duge goi 13 cde bo doi siéu tinh xac.

b. Bom phin phéi

bac diém clia bom phin phdi la chi c6 mot cap piston - xy.lanh cung cap
nhién liéu cho tat ca cdc xylanh cia dong co. Hinh 5-23 trinh bay mot dang
bom phan phdi cla dong co 4 xylanh rdt phd bién trong thuc & Truc 1 dugc
din dong tif truc khuyu dong co. Dia cam 3 Wp bing khép chit thap vdi truc 1 nén
khi quay, dudi tdc dung cta 16 xo 4, cdc vdu cam lwon ludn 1y xudng cic con
Jan 2. Do d0, dia cam vita quay vita chuyén dong u'nh. tién lén - xuéng. Duoi
piston 5 ldp vdi dia.cam nén piston cing cd hai chuyén dong tinh tién va quay.
Chuyén dong tinh tién lén xudng tao ra qud trinh hat — bom, con chuyén dong
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guay nhim phan phoi nhién liéu dén cdc xylanh theo thi ty lam viéc cla dong
co. Sau day chung ta s€ xét ty my qua trinh lam vi¢c cia bom.

Khi piston 5 di Ién, khong gian bén trén piston chda day nhién li¢u véi ap
sudl khodng vii kG/em® do bom chuyén nhién lieu tao ra, cho dén khi piston
dong ¢ia nap trén thanh xylanh 14, nhién liéu sé& bi ¢ép, 4p suit tang vot. Do
piston quay, cita thodt 7 trén piston trung véi mot nhdnh phan phéi 8. Khi ap
lc coa nhién liéu thang sdc cang 10 xo cda van mdi chitw 9 (xem két clu o
hinh 5-22), nhi¢n li¢u sé thodt ra dudng cao dp 10 ddn dén voi phun va phun vao
budng chdy dong co. Khi qua ga 6 md cic 18 thodt 15, khong gian bén trén
piston thong vdi dédng nhidn lidu 4p sudt thip nén 4p suft tut xubng dot
ngét, van mot chidu 9 déng lai, qua trinh phun két thic. Piston tiép tuc di len,
nhién li¢u tit khong gian bén trén piston hdi trd lai dudng dp sudt thdp cho dén
khi piston d¢n di€m chét trén. Nhu vay, mudn ditu chinh ldong nhién li¢u cung
cdp cho méi chu trinh tic tdi trong cda dong co, chi ¢n thong qua c3n digu
khién 14 nang hay ha qud ga 6 tuc thay d6i thoi diém két thic phun. Do tic
dung cia 16 xo 4 ddy piston di xu6ng, nhién li¢u lal dugc didn ddy vao khong
gian bén trén piston cho dé€n khi piston xung dén di€m chét dudi. Ti€p theo,
piston di len, qud trinh duoc lap lai nhung cung cfp nhién liéu cho xylanh khdc
theo thit ty am vige cia dong co. Nhu vy, trong m&i vong quay cda piston dién
ra hdn 1an bom cung cfp nhién liéu chp b6n xylanh cia dong co.
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Hinh 5-23. Bom phén phéi
I wuc Ydn dang bom, 2. con lén, i dia cam, 4. 10 so, 5. pision, 6. qud ga, 7. cia thoar
8. nhinf phéin phdi, 0. van mdr chitu, 10. duimg cao dp d€n céc vOi phun, 1. dirong ah;én
lidu hoi. 12 cia nap, 13 xylanh, 14 cln didu khi€n, 15 16 thodt k€t thilc phun, 16 dm.)ng
nhién lidu 1r bom chuyén vao hom cao ép
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Cing ahy bom cao dp don, dé cung cdp nhién liu véi ap sufit cao, cac cap
by doi piston 5 - xylanh 13, van moOt chieu 9 - dé van va qua ga 6 - piston 5

déu 1 cdic bo doi siew tinh xac,
5.2.3. Voi phun

Voi phun duoc st dung phd bi€n hi¢n nay cho dong co diescl la voi phun
¢6 kim (hinh 5- 24a.b) va vdi phun ¢6 chot (hinh 5- 24c).

Hai loai vOi phun nay chi khiac nhau chd y€u ¢ phin két ciu kim phun 2 va
dé kim phun 1.°

Nhién lieu co dp sudt cao ti dudng Ong cao ap duoc din vao dau lip 13,
theo dudng dau khoan trén d€ kim phun 2 vdo khoang nhién lieu 14, Kim phun 2
c6 hai mat con. Mat con trén chin dp IWc cda nhitn lieu con mat con dudi co
tdc dung nhu mot van déng md dudng nhién liéu vao 16 phun 15, Khi 4p lyc cia
nhién licu lén mit con phia trén cia kim phun thdng sdc cang 10 xo 6, kim phun
2 pang len do d6 phién lieu tit khoang 14 qua cic 1§ phun 15 phun vio budng
chdy dong co. Khi bom cao 4p két thic qué trinh cung cdp, 4p sudl nhién lidu
trong khoang 14 giam &0t ngdt, 10 xo 6 ddy kim phun di xufng dong dudng nhién
ligu tif khoang 14 vao 16 phun 15, két thic qua trinh phun,

Ap suft nhitn licu trong qua trinh phun cang 16n, nhién liéu phun cang toi.
10 ‘
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Hinh B-24. Voi.phun
I.d& kim phun. 2. kim phun, 3. dai Gc, 4. thanh ddy, 5. than voi phun, 6. 10 xo, 7. dng ing,
8 chfir do 1o xo. Y. vit digu chinh, 10. ndp che. 11 dém, 12 @ng hdi dau lot, 13 d&u tdp voi
dng cav dp, 14. khoang nhién li¢u, 15, 13 phun, 16. chft kim phun
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D6i véi méi loai dong co, nha ché 1ao ¢d qui dinh ap suit phun cu thé. D€ co
thé dicu chinh 4p sudl phun theo qui dinh, trén ong long 7 b6 tri vit digu chinh
9 d& thay déi sifc cang 10 xo 6. Vice di¢u chinh dudc tién hanh trén bang thu voi
phun ¢o ap ké do 4p sudt phun. Sau khi didu chinh xong, vit 9 duoc hdm chat
bing dai oc.

Tro"né qua trinh 1am viéc, nhign licu co thé lot it khoang 14 qua khe ho
gitta than kim phun vdi d¢ kim phun lén khoang chia 1o xo cda than voi phun 5.
Trén than b6 tri dudng dau hdi 12 nhim din nhién ligu 1o trd lai dudng nhien
licu ap sudt thap ® hom cao dp hoac thung nhién li¢u cia dong co. R& rang la, -
voi phun mdi, khe hd nhd thi hiong dau lot it vh ngdoc lai, voi phl{n cil, khe hd
16n, luong dau 1ot tang.

Thong thuong, voi phun c6 kim (hinh 5-24a, b) c6 thé c6 nhi¢u 1§ phun 15
tuy thuoc dang budng chdy dong co. Voi phun ¢6 chét (hinh 5-24c) chi c6 mot 18
phun duoc chin bdi chét 16, Nhién liéu sé duoc phun ra deu xung quanh 18
phun. Chét 16 ¢4 dung con ngugc c6 tac dung tang kich dong len dong nhitn ligu
vi khi kim cang néng i¢n, ti€t dién thong qua cia 18 phun cang thu hep. Do dé,
nhién lidu phun vao budng chdy cang toi.

Ciing nhu cap xylanh ~ piston va van mot chieu — d€ van mot chidu & bom
cao dp, cap bo doi kim phun 2 - d€ kim phun 1 cing i& bo doi si¢u tinh xdc.

5.2.4. Bom cuo dp — vdoi phun

Trong hé thdéng nhién liéu théng thudng cla ddng co diesel, nhién liéu tit
bom cao dp dén voi phun phai qua duong ong cao &p kha dai nén c6 t6n thédt dp
suit. Mat khdc, d6i voi dong co nhiu xylanh rdt kho bao dam didu kién gidng
nhau hoan toan cho cac dudng Sng cao dp (ngoai diu kién chidu dai nhu nhau
khi ch€ tao) ntn s¢ dnh hudng dén sy lam vige dong d2u gilta cic xylanh. DGi
voi bom cao dp — voi phun (hinh 5-25) sé khéng <6 nhuoc diém nay do bom cao
dp dong thoi dong vai tro ctta voi phun hay noi cich khac khong c6 dudng Gng
cao ap giita bom cao ap va voi phun.

Hinh 5- 25 trinh bay mot ki€u bom cao.4p - voi phun con dude goi Ia bom
P-T (pressurc-time) cia hang Cummins, di®u khién luong nhién lidu phun bing
thuy Iyc. Mot 6 0 6 van tai md dang hoat dong O nudc ta, vi du nhu 6 6
KOMATSU sit dung ki€u bom P-T nay. Kim phun 4 (ddng thdi 2 piston bom
cao dp) duoc ddn dong tif cam b6 tri trén ndp xylanh cia dong co hodc i truc
cam cha dong co qua cac chi ti€t trung gian nhu con doi va co mé,

Do tdc dong cia co cdu cam, khi kim phun 4 di lén (hinh 5- 25a), 16 tiét
luu 5 mé ra, nhién licu tit bom chuyén ki€u banh rang theo dudng diu trong
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Hinh 5-28. Bom cao dp - voi phun
1. d€ kim phun. 2. 6ng kep, 3. thén voi phun (xylanh), 4. kim phun (piston), 5. 16 nér lru,
6 khoang nhién ficu, 7. 16 phun, 8 v& 9. duong dbu lam mér kim phun, a) qué frinh nap
nhién ligu vdo khoang 6, b) quad irinh phun.

thain 3 di vao khoang 6 thyc hién qui trinh nap. Luong nhién li¢u nap phu
thugc vao 4p suft nhien lieu sau bom chuyén va thdi gian md 16 tiét luu 5.
Théi giam md 16 5 phu thudc trudc hét vao t6c do vong quay cia dong co. Ap
sudt nhién ligu sau bom chuyén dugc digu chinh theo tdi trong va tdc do vong
quay cia dong co thong qua mot co cdu diu chinh dac bigt.

Sau khi len dén diém ‘Thét trén, cam tic dong lam cho kim 4 di xubng.
Diu tién, 18 tiét lyu 5 bi déng lai, nhién li¢u ti khoang 6 dugc phin dudi cla
kim 4 nén voi ap sudt rdt 16n qua cac 16 phun 7 vao budng chiy ddng co.- Khi
kim 4 xufng dén vi tri thdp nhdt, lic d6 nhien litu t¥ bom chuyén di theo
duong dau 8 vi 9 d€ lam mat kim phun.

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

Trong dong co diesel, phuong phap hinh thanh khi hdn hop c6 ¥y nghia
quyét dinh d6i voi k€t cdu, bS tri cling nhu thong s6 k§ thuat cia h¢ théng
nhién liéu néi chung hay cu thé 12 cla bom cao 4p va vdi phun ndéi rieng. Vi
vay, d€ hi€u r6 hon v cich thic lam viéc cia ddng co diesel, ching ta phai
nghitn cu mot s6 phuong phdp hinh thanh khi hdn hop thong dung, pham wi
ung dung ciing nhuy Jvu nhudc di€m cia ching. Theo sy phan chia khong gian
budng chdy, ngudi ta phan bi¢t hai loai hinh thanh khi hén hop trong budng
chdy th6ng nhdt vi budng chdy ngan cich. '

5.3.1. Bubng chdy thi'ng nhdt

Buong chdy théng nhidt 1a budng chiay chi bao gdm khong gian duy nhdt
gidi han boi dinh piston, xylanh vi nip xylanh. Budng chdy ihéng nhdt ¢6 mot
s6 loai khic nhau theo phuong phip hinh thanh hdn hop.
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a. Hén hop thé tich

Ve mat k€t cdu, phan 16m trén dinh piston c6 thanh mong vdéi ty so
dy,
Bt = 0,75 + 0,90 vh khong sau, hinh 5-26. Voi phun c6 16 phun dudng kinh rit
pho d = 0,15 + 0,25 mm vdi sd 16 tir 5 dén 10, ap sudt phun Ién khodng
20 + 60 MN/m® Tia nhién li¢u phun téi sat thanh budng chdy nhung khong cham.

Khi piston di lén trong qua trinh nén, hién tugng khong khi bi chén vao
khong gian trén dinh piston xdy ra khong manh liét. N6i cdch khdc, xody l6¢
khong manh nén it anh hudng dén qua trinh hinh thanh hén hop. Do d6, budng
chay thuoc loai khong tan dung xody 16c. Nhién liéu phun ra rdt toi va tia phun
phit hop vdi profil budng chay do d6 tia nhién liéu thdm nhap phan l16n thé tich
budng chdy, tao ra qua trinh bay hoi, hoa tron nhien liéu vdi khdng khi hinh
thanh hdn hop. Vi vay, ngudi ta cdn goi day 12 phuong phap hinh (hanh hdn hop
ki€u thé tich.

Sau thoi gian chay tré T, k€ tii ic phun nhién liéu (xem chuong I), qua
trinh chdy thuc sd dién ra. Do hén hop duoc chudn bj hlu nhu trong toan bo thé
tich budng chdy nén luong hdn hop chuin bi trong giai doan chdy tr€ 16n va sau

X . D Ap .
d6 bung chdy mianh li¢t vii tdc d6 tang 4p sudt ) rdt 16n.

Do qué trinh chdy tap trung vio gin diém chét rén nén hiéu qua sinh cong
cao. Mat khdc, két cdu budng chdy gon nén i6n thdt nhiét nhd. Didu d6 din 1di

sudt tiéu hao nhien liéu thdp (g, khodng 220 + 240 g/kWh) va dOng co khoi
ddng d&€ dang.

Tuy ‘nhien, véi phuong phdp hén hop thé tich, khong thé bio dim tia nhién
litu tham nhap toan bo thé tich budng chdy, tic la mot phin dang ké khong

]

Hinh 5-28. Budng chiy théng nhét v6i phirong phdp hén hop thé rich
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khi trong budbng chdy khong duoc tham gia tao thanh hén hop. Do d6, hé s6
du luong khong khi A Mon dén 1,7 + 2.0 tinh hiéu qua cda dong co khong

cao (pe nhd). Do %‘% 16n, dong co lam viec khong em, cu thé la co tiéng 20
va rung dong. Khi thay d8i ché do lam viéc, kho bao dam sy pha hop cia ta
phién lieu véi hinh dang budng chiay nén dong co rdt nhay cdm véi sy thay ddi
vE 14 lronmg, t6¢ do vong quay cing nhu loai nhién li¢u. Ngoai ra, voi phun
phai ¢6 nhieu 16 rdt nho, 4p sudt phun i6n nén khé ché tac vdi phun cing nhu
bom cao 4p. Khi dong co 1am viéc, cdc bd phan nay. d& bi ket tdc do.cdn bdn
trong nhién ligu.

Bubng chiay hdén hop thé tich- duge dang 6 dong co ¢d trung binh va <o
t6n nhu dong co tau thiy va dong co tinh tai.

b. Hén hop thé tich - mang

Ve mat k&€t cAu, phin khOng gian trén dinh piston cé thanh day véi

dp
D= 0,35 =+ 0,75 va kha sau, hinh 5-27, c6 hinh ding da dang nhu kide A, @

.. (xem Chuong 1I, muc K& cdu dinh piston). Ty 1¢ thé tich khong-gian- trén
dinh pision Vp va thé tich budng chdy V¢ 16n, ndm trong khodng 0,75 =+
0,90. Voi phun c6 khoang 3 + 5 18 voi ap sudt phun khong 16n 14m khoang |
15 + 20 MN/m“. '

Khi piston di ién trong hanh trinh nén, kh6i khong khi gilla ndp xylanh va
dinh piston bj chén méanh li¢t vio khong gian trén dinh piston tao ra chuyén
dong xody l6c huéng kinh vdi cudng do 16n. Vi vay budng chiy duoc goi la
bubng chdy tan dung xody l6c. Khi nhién liéu phun vio, mot phan nhién ligu
bi xody 16c % nho, hoa trdn vOi khong khi tao thimh hdn hop. Phiin con lai, o thé dén
50%, bam lén thinh budng chdy tao thanh nling va dugc dong khi xody cudn din tao
thanh hén hop. Phuong phip hdén hop nay duoc goi la thé tich ~ hén hop mang.

ALY,

b —
Hinh B-27. Budng chéy voi hin hop thé tch-mang
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So vdi budng chdy hén hop thé tich xét & trén, do tan dung xody 8¢ nén
khong khi trong budng chdy dugce tan dung triét dé hon, he s6 du luong khong
khi A do d6 cing nhé hon (ndm trong khoang 1,5 + 1,7} lam tang tinh hi¢u qua
cia dong co. Cuy thé p. tang khoang 10 + 12%. Do lugng nhién li¢u tham gia
vao qua trinh chudn bj hdn hop trong giai doan chdy tr€ bj khong ché nén luong

A

hén hep duoc chudn bi trong giai doan -nay it hon, do d6 A—g nhd hon, dong co
lam viéc ém hon. Mat khdc, do xody I8¢ véi cddng d¢ 16n & mei ch€ 9 nén
déng co it nhay cam vdi thay d8i ch€ d¢ lam viéc cling nhu loai nhién lieu.
Ngoai ra, do ap sudt phun nhd hon, s6 18 phun it hon nén ché tao bom cao ap
va vdi phun dé dang hon. Bén canh dd, budng chdy loai nay vin thita hudng duoc
nhitng vu di€m co ban cia budng chdy théng nh&t nhu tinh kinh t€ cao va khoi
dong dé dang.

Nhugc di€ém co ban cda loai budng chay nay la diu piston nang nén lyc
quin tinh 16n. Ngoai ra, t6n thdt nhiét va tdn thit Ity dong ciing 16n hon mot
chat so voi loai budng chdy ki€u hdn hop thé tich da xét & trén.

Loai budng chdy nay duoc ding rong rai cho- dong co ¢ 16, may kéo.

c. Hén hop mang

Buong chiy hon hop mang do Gido sy Meurer phit minh va hing MAN 4p
dyng dau tién nén con dugc goi 1a budbng chiy M (viét tdt cha Meurer) hay
budng chdy MAN. Khong gian (rén
dinh piston ¢é dang hinh ciu véi
dudng d = 05 D va duoc bé tri séu

tren dinh piston, kinh 5-28. Vi phun N&\\\\\N
NN )

c6 1 + 218, dp sudt phun wong d6i %

nho chi khoing 15 + 18 MN/m® va [/ / |
‘lia phun gan nhu Guép tuyén véi thanh % ) X

budng chday ciu. Nhiét d6 dinh piston
duoe duy tri & 300 + 400°C bing
phun diu 1am mat dinh piston (xem
chuong II). Dudng nap ducc -bé tri
hudng ti€p tuyén vdi xylanh nén tao
ra chuyén dong xody tron cta khong
khi nap.

Cubi qud trinh nén, nhien liéy
phun ra phan 16n lén thanh budng
chay (khoang 959), phin con lai o

Hinh 6-28. Budng chdy hén hop mang
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dang rdt toi phan b6 trong thé tich budng chay. Nho chuyén dong quay tron
cia khong khi 1it qua trinh map cung vdi xody l6c do khong khi bi chén vao
khong gian trén dinh piston qua hong thong khong [6n trong qué trinh nén, phan
nhién liéu phun lén thanh budng chdy cing chi®u vdi chitu xody sé dugc dan
trai wen khodng 3/4 di¢n tich thanh budng chdy tao thanh mang rdt mong khoang
'mot vai chuc phin nghin mm. Ciing chinh nhd chuyén dong xody 16c téng hop
néu trén, phin nhién li¢u phun vao thé tich nhanh chéng dugc x¢ nho, bay hoi,
hoa tron tao thanh hén hop va b6c chdy tao didu ki¢én cho nhien ligu trén
mang bay hoi din va cufn vdo ngon lifa tham gia qud trinh chdy. Do d6, phudng
phip hinh thanh khi hén hop nay dwoc goi la hén hop mang

Npoai nhitng ou diém chung cia budng chay théng nhdt, hdn hop mang cb
mét s¢ uu diém riéng ndi bat. Do khong ché duge luong nhién liéu chudn bi

trong thoi gian chay 1ré nén t6c do tang 4p sust 2—;; nhd vad qui trinh chay
mang nhién liéu tiép theo dién ra tit tit nén dong co lam viec ém. Do 13 chiic
101 qua trinh chday vi tan dung triét d€ ldong khong khi nap nén suit tiéu
hao nhién licu nho (chi vao khoang 230 g/kWh) va tinh hiéu qua cao
(pe = 0,65 + 0,75 MN/mZ). Ngoai ra, do xoay 16c véi cudng do 16n cing
nhu do tdc dung sdy nong nhién liéu cia thanh budng chdy nén dong co it nhay
cam voi thay d6i ché do lam viéc va ¢ thé dung duoc nhiéu loai nhién hLicu.

Buong chay MAN 6 mot s6 nhuge diém nhv diu pision dai, dicu kién lam
viee cla x€c mang kho khan. Mat khic, véi dong co 6 D > 200 mm rit khé 8
chuc mot luong idn nhién liéu tao thanh mang trén thanh budng chdy va hén hop
hoi nhién licu voi mot thé tich khong khi tvong d6i 16n. Ngoai ra, do bién thién
nhi¢t d¢ theo chiéu day (gradien nhi¢t dé) cia mang nhién licu rdt 16n nén thanh
phan NO, trong khi thai kha cao,

Hon hdp mang duge s dung rdt phd bién trong mot thdi gian dai cho
dong co 6 duong kinh xylanh D = 100 + 150 mm. Tuy nhién, do sinh ra
nhicu NOx nén gan day it duoc sit dung hon.

3.3.2. Buiing chiy npiin cdch

Buong chay ngan cach la budng chiy c6 hai khong gian goi la buong chay
chinh va buong chdy phu néi voi nhau bang nhiing hong thong ¢o Giét dien nhé
chi bing mot vai phan tram di¢n tich tiét dign ngang cta piston. Thé tich budng
chiy phu thuong chiém khodng 025 dén 0,40 thé tich toan bo budbng chdy. Voi
phun thuong chi co mot 16 vdi dp sudt phun nhd vao khoing 8 + 15 MN/mZ

Ve mat k¢t cliu 6 nhitu dang budng chiy ngan cich véi cdc tén goi nhu
buong chdy xody IGc, budng chdy dy bi, hinh 5-29, nhung nguyén tic lam viec
cta ching co thé dugc mo 14 chung mét cich khai quat nhu sau
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Trong hanh trinh nén, khong khi 1 buong chay chinh trén dinh piston duge
dbn qua hong thong vao budbng chdy phu tao ra & day xody l6c hoac r6i vdi
cuong do rdt 16n. Nhién liéu phun vao bubdng chay phu sé dudc xé nhé, bay hoi
va hda tron voi khong khi, sau thdi gian chdy tré sé bdc chdy. Khi d6, ap sudt
trong budng chiay phu sé, tang vot lam cho san vit chdy, hdn hop dang chdy, hdn
hop va nhién lif;u chua chdy phun nguoc wrd lai qua hong thong vao budng chay
chinh. Tai day, ti€p tuc dién ra cdc qud trinh dan xen va ndi tiép nhau nhu bay
hoi, tao thanh hén hop va chdy vdi cuong do rdi 16n. Ban chat cia phuong phdp
hinh thanh khi hdn hop lrong budng chdy ngan cdch la st dung mot phin cong aén
tao ra dong nang rdt 1on cua khong khi d€ tao thanh hén hop.

Do xody 16c va sdc rdt manh nén lugng khong khi nap duoc tan dung triét
d¢ dan t6i h¢ s6 du luong khong khi A rdt mho, chi vao khoang 1,2 + 14. Do
d6, tinh hi¢u qui cia dong co khd cao (p. = 0,65 + 0,75 MN/m?). Do khéng

ché€ luong khong khi tham gia hén hop trong thdi gian chdy ré nén % nho,
dong ¢o lam viéc ém. Ngoai ra, cudng d¢ xody 16c rdt manh nén dong co it nhay
‘cam voi thay d6i ch€ d6 lam vieéc va loai nhién fiu. Voi phun chi ¢6 mot 16, ap
sudl phun khong 16n nén ché tao, bdo dudng bom cao ap va voi phun dé dang.
Nhuoce di¢ém chinh cia budng chdy ngan cach Ia hiéu sudt thdp, g. = 240 +
265 g/kWh, do (6n that lyu dong qua hong thong va 8n thdt nhigt vi budng chay
khong gon, di¢n tich lam mat budng chdy qua 10n. V& mat ciiu tao, két cdu cia

Hinh 5-29. Budng chdy ngdn céch .
a) va b) bubng chdy xody l8c c) bubng chiay dir bi
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butng chdy kha phic tap. Ngoai ra, chinh vi di¢n tich m&t mat nhi¢t 10n ncn
dong co kho khoi dong, thong thudng phai c6 bo phan hé tro khoi ddng (xem
chuong 1X).

Budbng chdy ngan cdch no6i chung, cu thé 1a budng chdy xody I6¢ (hinh 5-
29a,b) duoc st dung cho ddng c¢ c6 dudng kinh xylanh nhd hon 100 mm. Nén
dung budng chay thong nbdt cho nhiing dong co nay thi rdt kho tao tia phun
ngin mia vin bdo dam cdc yéu cAu khic cia phuong phdp hinh thanh hdn hop.

5.4. CO CAU pIEU TOC
5.4.F. Tinh cin thiét phai lip ditu t6c cho dong co diesel

Khi dong <o lam viéc dé kéo mdy cong tdc, ché d9 lam viéc On dinh cia
dong co ia diém c¢at nphau (hinh 5-30) cia duong hai dudng dac tinh theo toc
do vong quay @ dudng 1 la momen cia dong ¢o & vi tri ¢§ dinh clia co ciu
dicu khién cung cip nhién liéu (thanh rang cia bom cao dp, buém ga cia dong
¢o xang ...} va duong 2 la moémen cin cha may cong tac. Ché do lam viec cang
én dinh khi t6¢ do vong quay tang, momen dong co gidm nhanh vd moémen can
clia mdy cong tdc ting nhanh ¢6 nghia 13 hai dudng dac tinh cit nhau véi do
dic cang 1on va nguoc lai. VOi méi mot mdy cong tac nhdt dinh (vi du nhu
dong co kéo bom nude, chan vit tau thiy hay din dong 6 t6 ...) dic tinh momen
can khong thay d6i, vi vay tinh 6n dinh ché do lam viéc cia hé théng phu thuoc
rudc hét vao do doc cea dac tinh dong co.

Néu ché do lam viée cla
dong co voi mdy cong tac
khony 6n dinh, dong cd phai
dige trang bi co cdu (f dong
dieu chinh goi 1a co clu digu
(6c d€ gitt cho tdc do vong
quay cta hé thong 6n dinh.

Troeg dong cd xang, d
di¢u chinh tai (rong cua dong

co, trén dddng nap bo iri
budm (i€t huu hay budm pa.

Khi toc do vong quay n cla Hinh 5-30. Pdc )::"ﬂh cha ddng co va mdy céng féc
dong c¢o tang, t8n that khi 1. mamen ding co, 2 mdmen cin ctg mdy céng téc
dong Lilléi budm tiét ]u.u tang .

rit nhanh (¥ I¢ vdi nz) momen cida dong co sau khi dat cuc dai sé giam nhanh
(hinh 5-3la) va cing gidm nhanh khi cang dong nho buém ga (duong 2,3). Do dé
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ché do lam viéc cla dong co véi mdy cong tic rdt én dinh nén khong phai trang
bi co cdu didu t6c. N&u ¢6 chiang chi cn cd cdu han ché t6c 49 vong quay ma
théi (xem muc 5.1). _

. Cdn d6i vdi dong co diesel, viéc ditu chinh tdi trong ducdc thyc hién do thay
ddi lvong nhien li¢u cung cfip cho mbi chu trinh, trong khi luong khong khi nap
h3u nht khong ddi. Do trén duong nap khong c6 budm ti€t luu nén khéng c6 tdn
thit cyc bd nhu 0 ddng co xang. Ngodi ra, thong thudng luong nhién liéu cung
cdp cho mdi chu trinh theo dic tinh bom cao ap tang theo t6c d0 vdong quay. Vi
vay, dac tinh cda dong ¢o rdt thodi (hinh 5-31b) va hinh dang cic dac tinh 0 céc
vi tri khidc nhau cia co clu diéu chinh cung cdp nhién li¢u thodi twong ty nhau
(c-IuE)r)g 1, 2, 3). Do dé, khi ding ddng co diesel d6i v6i hiu hét cic may cong
tac deu phai lp ditu t6c d€ bao ddm dong co lam viéc Gn dinh.

M M
f
MC MC
1
2
3
3 2 1
n l n
a) b}

Hinh 5-31, V¥ rinh c&n thiér dar ditu 16c mén dong co diesel
a) ding co xdng, by dong co diesel, 1. téi lon, 2. 13 trung binh, 3. 1ai nhd

5.4.2. Bj didu t6c

Trong thuc t€ cd nhidu kiéu dizu tSc nhu didu téc co khi, diéu tdc chan
khong, digu tdc dién t& .. Sau day, ta hay xét nguyén tiac lam viéc cia mot loai
didu tdéc don gidn goi 1a didu t6c co khi ki€u Wau, hinh 532,

Truc 1 cia bo ditu t6c dugc ddn dong tit truc cia bom cac dp. Trén truc 1
lap cac qua vang 2. Khi téc do vong quay cia dong co dai mot gid tri nao do,
lyc ly 1am cia cdc qua vang s€ thing sic cang 16 xo 3, ddy Khép truot v& bén
trdi. Qua he théng thanh n6i 5, thanh rang bom cao ap duoc kéo v& bén trai lam
giam ldong nhién liéu cung cdp, do d6 téc do dong co gidm. Nguoc lai, khi téc
do dong co giam, hic cang cia 1o xo 3 thing lyc ly 1am cia qua vang, kéo khdp
nuot v& beén phai va do do kéo thanh rang vé vi tri tang luong nhién liéu cung
cip din dén 16c do dong co tang, Nhu vay, dong co sé dudc tu dong dide chinh
dé giit cho t6c do dong co 6n dinh tai ché do lam vige theo yéu chu. Trén hinh
5-32b thé hién ro dac tinh coa dong cd c6 ditu tgc. Tai diém 1, qua vang hi-
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b)

Hinh B-32. Co clu ditu tdc kifu Wair
Lotric digu 16c, 2 qud véng, 3. 10 xo, 4 khdp ruot, 5. thanh néi,
6. thanh rdng bom cao dap

diu vang ra, luong nhién liéu cung cdp gidm dan, dong co khong phat ra momen
theo dudng dift (- - -) nia ma giam nharh (theo duong lién) va cit dac tinh
momen can 6 diém 2 voi do dbc rat 1dn. Do d6, ché d9 lam viée clia dong cd

vl may cong tac rdt 6n dinh.
]

Tiy theo hé thong dong co — mdy cong tac, ngudi ta con phan loai ditu 16¢
theo vung lam vicc.

Diéu téc mor ché do nhdm git cho dong co chi lam viée ¢ mol toc do vong
quay nhdt dinh, vi du nhu dong co kéo mdy phat dién, hinh 5-33a.

c)

Hinh &-33. Ddc tinh dong co vai cde loai ditu réc
al dicu 1 mot chE di. b) ditu 15¢ gidi han, ) dieu 16c has ché 46 o) ditu o0 da ché 46
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Didu tdc gidi han chi lam viéc khi e d6 vong quay cia ddng co vugl qua
mot gid {ri gidéi han nado do. Loai digu t6c ndy duge trang bi cho dong <o diesel
tau thiy nham giéi han t6¢ d0 cda dong co khi chan vit nho khéi mat nude do
song, hinh 5- 33h, ’

Digu (5c hai ché d¢ bao gdm hai chic nang : didu téc mot ché dé O téc do
vong quay thdp dé giit cho dong co lam vi¢e dn dinh O ché do khong tdi va tai
nho, va didu tc gidi han 8 t6c do vong quay ldn, hinh 5-33c. Con & ché do idc
do trung binh, ché d¢ lam viée cia dong co do ngudi van hanh dige khién, Loai
diéu 10c hat ché do thuong duoc diang cho dong co 6 t6, vi du & 16 TFA- W50

Diéu tdc da ché d¢ hinh 5-33d, la didu (6c hoat dong & moi ché do tdc do
trong vung lam vige cia déng co. Ngay nay ¢d xu hudng trang bi ditu t6c da ché
do trén 6 10 nham tang tinh 6n dinh cia dong co khi van hanh.



Chuong V1

HE THONG BOI TRON

6.1. CONG DUNG VA CAC THONG SG SU DUNG CUA DAU BOI TRON

Hé théng boi tron ¢ nhiém vu dua dau boi tron dén cac be mat lam viéc
cla cace chi tit d¢ bdo dam didu kién lam viec binh thubng cia dong co clng

nhu tang tudi tho cac chi tét
6.1.1. Cong dung cia ditu béi tron

Dzu boi tron ¢6 nhitu cong dung, trong do mdt s6 cong dung quan (rong
nhat cia diu baoi tron 14 :

B&i tron cic bt mat co chuyén dong trugt gilla cic chi tiét nhdm giam ma
sat do d6 giam mdi modn — tang tudi tho cic chi tiét. Chinh vi gidm ma sdt nén
16n thit co gidi trong dong co Ny, giam, hiéu suat co gidi

Nm
Nm = 1 N, (6~ 1)

s& tang. Hiéu sudt c¢od ich cla toan dong co
£

Te = i m (6-2)
ki dé cing ting tdc la tang tinh kinh (€ cia dong co.

Ritg sgeh b¢ mat ma sat cia cac chi ti€t. Tréen b& mit ma sat, trong qua
trinh lam vi¢e (hudng ¢o cdc vay rin tréc ra khoi be mat. Dau boi tron s€ cubn
o1 cde vdy troe, sau d6 duoc gilr lai trong cdc phan td loc cda hé théng boi
_lron, tranh cho bé mat ma sdt bi cao xude. Vi vay, khi dong co chay ra sau khi
lap rdp hoac s¥a chita - khi d6 rat nhi¢u mat kim loai con sot lai trong qua
trinh lap rdp va nhiéu vdy rian bi troc ra khi chay ra — phai dang ddu boi tron 6
d6 nhét nhd d€ ting khd nang ria troi chée mat ban (rén bé mat. -

Lam mdgr mot s6 chi ti€l. Do ma sat, lai cac b& mat lam viéc nhu piston ~-
xylanh, truc khuyu — bac lot .. sinh nhiet. Mat khic, mot sd chi tiét nhu piston,
voi phun ... con nhan nhiét cda khi chdy truyén dén. Do do nhi¢t do mot sd chi
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ti€t rdt cao ¢o thé phd hong didu kién lam viéc binh thudng cia dong co nhu gay
bo ket, giam d0 bén cdc chi 4iét, kich né 0 dong co xang, giam he s6 nap ..
Nhim gidm nhi¢t do cdc chi 1€t nay, dau tit h¢ théng boi tron (c6 nhi¢t d6 thp
hon nhi¢t d6 chi i€y dugc din dén cic b mat cé nhiét d6 cao d€ 1&i nhiét di
(vi du dau phun lén lam mat dinh piston, xem hinh 2- 5d). '

Bao kin khe hd gita cdc chi tiét nhu cap piston - xylanh - xecmang dé
giam lot khi. Vi vay, khi l&p rdp cum chi ti€t nay phii boi diu vao rdnh xéc
mang .vi b2 mat xylanh.

Chéng oxy héa (két gi) b& mat chi i€t nhd nhitng chdt phu gia pha trong dau.

Rut ngdn qud trinh chay ré dong co. Nhu trén di noi, khi chay ra dong
¢o phai ding dau boi tron ¢6 do nhét cao. Ngoai ra diu cdon duge pha mot sé
chit phu gia dac bi¢t c6 tic dung lam mém (3 chic t€ vi kim loai mot 1p rat
mong trén be mat chi €. Do do cic chi ti€t nhanh chong ra khit véi nhau,
rit ngdn thoi gian va chi phi chay ra.

6.1.2. Mot s6 thing sé st dung cia diau b6i tron

Thong thudng trén bao bi san phidm déu ghi r6 ky hiéu thé hién cic tinh
nang va pham vi s dung cia wing loai ddu. Hicn nay, qui cich ky thuat chu
yéu dua Irén cdc ticu chudn cia cic 16 chic Hoa Ky. Khi mua nén dya vao
hai c¢hi s6 quan trong ghi trén bao bi l1a chi s SAE va APL

6421 Chi s6 SAE

Diy la chi 6 phan loai daw theo do nhdt & 100°C va -18° cia Higp hoi ky
st 0 10 Hoa Ky (Socicty of Automobile Engineers) ban hanh thang 6 - 1989. Tai
mot nhi¢t do nhat dinh. vi du 100°C, chi s6 SAE 16n tic 1a d0 nhét cia dau cao
va nguoc lai. Chi 56 do nhdt SAE cia dau cho biét cdp do nhét (gdm hai loai).

Loui don cdp la loal chi ¢6 mot chi sé do nhdt. Vi du SAE - 40, SAE
- 50, SAE - 10W, SAE - 20W. Cdp do nhdl c¢6 chit W (Winter : mua dong)
dua trén co s6 d6 nhdt & nhiét do thip 16i da (do nhét & nhiét do khdi dong
td - 30 dén - 5°C) con cdp do nhdt khong c6 chit W chi difa trén co so dd nhdt
o H0'C. '

Logi da cdp la loai <o hai chi s3 d6 nhdt nhy SAE - 20W/50, SAE -
HWM0 .. Vi du SAE-20W/50 & nhiét do thip ¢6 cdp 4o nhét gidng nhy loai
don cap SAE - 20W con & nhiet do cao co cdp do nhot cing véi loai don cip
SAE - 50. Dau co chi sd d0 nhdt da cdp c¢6 pham vi nhi¢t d6 moi trudng sd
dung rong hon so voi loai don cdp. Vi du, diu nhét don cip SAE - 40 ding
cho moi trudng 6 nhigt do tir 26 dén 42°C trong khi dau nhot da cap SAE -
20W/50 co thé sit dung & moi (rddng c6 nhigt do thay ddi rong hon tit 0 dén
40°C. Dau thudng dung 6 adde ta la loai SAE 20W — 40,
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6.1.2.2. Chi 56 API

API 1a chi s6 danh gia ch4t lvong dau nhdt cia Vién hdéa ddu Hoa Ky
{American Petroleum Institute). Chi s6 API cho biét- cdp hang chdt lugng nhot
khdc nhau theo ching loai dong co. Nguodi ta phan thanh hai loai :

Déu chuyén dung la loai dAu chi ding cho mot trong hai loai dong co la
xang hay diesel. Vi duy, hai loai dau API - SH va API - CE ; chil s6 thi nhét
sau ddu - chi  loai dong co si dung diu : S cho dong co xang con C cho dong
co diesel ; chit s6 thit hai chi cdp chdt lugng tdng dan theo thit e chit cdi (al-
phabet). Cdp cao nhat hién nay la SH va CF.

Déu da dung 1a loai dhu bai tron cd thé dung cho ca dong co xang va
diesel. Vi dy, diu ¢o chi s6 API-SG/CD c¢6 nghia dung cho déng co xang véi cip
chét luong G con ding cho dong co dicsel voi cdp chdt lugng D. Chi §6 cho
dong co ndo (S hay C) vi€t truée ddu / ¢o nghia uvu tien dang cho dong co do.
Dé&i voi vi du nay, diu vu tién ding cho dfng co xang.

Khi si dung dau, phai tuan thd hudng din cia nha ché tao dbng cd v& chi
s6 SAE., API va thoi gian thay dau. Phai sit dung diu cd6 diang chi s6 SAE theo
véu cau, con chi 56 API cang cao co nghia chdt luong diuv cang t6t, thsi gian
thay dau cang lau, =6 lan thay dau it hon.

Sau mot thoi gian ddng co lam viéc, diu bién chdt va mdl dan dic tinh,
khong bdao dam céc cong dung thong thudng nén phdi thay kip théi. Vi du, d6i
vl x¢ mdy DREAM Il Jan thay dau thii nhdt sau 1000 km va (it Jan thd hai urd
di chu ki thay dau la 4000 km. Néu ché d6 lam viéc cia dong co khic nghiét
hon so vai binh thudng hodc néu dong co cii thi nén rat ngan chu ky thay diu.

6.2. CAC LOAI HE THONG BO! TRON

Déng c¢ dot trong st dung nhidu loai hé théng bodi tron khac nhau. Ty
thupe vao loai dong co, ditu kién lam viéc .. ma trang bi he thong boi tron
¢ho déng co phi hop. Sau ddy sé xét mot s6 hé th6ng boi tron thudng gap
trong cdc dong co thong thudng.

6.2.1. Boi tron bing vung (¢

Khi dong co lam viéc, cdc chi (i€t chuyén dong nhu truc khuyu, thanh
truvén, banh rang .. s& vung té diu Mn b& mat cic chi ti€t cin bdi tron nhu
vich xylanh, cic cam ... Ngoai ra, mot phan dau vung 1€ & dang suong mi sé
10i vao hay dong bam & két cdu hing dau cta cic chi tiét khic can boi tron,
vi dy nhu diu ahé thanh truyén (xem hinh 2-18). Phuong an boi tron nay rdt
don gidn. tuy nhién khong bdo dam boi tron an toan cho dong cd vi khé bio
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dam di luu luong dau boi tron cac 6 truc. Vi vay phuong phap nay chi duoc
si dung & nhiing dong co cd nho cong suit vai mad e nha dong cd xe mdy,

xubng mady, bom nudc ..
6.2.2. Béi tron biing diu pha trong nhién liéu

Phuong phdp nay dudc diung 6 dong co xang hai ky quét vong dung hop
cacte - truc khuyu (xem muc 1.4). Diu dugc pha véi xang theo mot ty ¢ nhat
dinh 1if 1/20 dén 1/25. Mot s6 dong co xe may ¢d nho nhd Babeta (Séc), Simson
(Ditc) ding dau pha voi ty 1¢ it hon trong khodng 1/30 dén 1/33. Cic hat dau
rong hén hop xang - dau khi vao hop cacte — truc khuyu va xylanh s€ nging
dong trén cdc bé mal chi ti€t dé boktron cc bé méit ma sat. Diu dugc pha theo
cic cach sau : _

Cédch thi nhdt : xang va dau dvoc hoa trén trude goi la xang pha daw nhu
thuong ban & cac tram xang dau.

Cach lhﬁf hai : dau va xang chita O hai thung riéng 1€ trén dong co. Trong
qué trinh dOné ¢o lam viec, diu va xang dugc hoa 1lin song song, tic 1a dau va
xang dugc 1ron theo dinh lugng khi ra khoi thung chia. Mot s6 xe mdy hai ky
nhu YAMAHA, SUZUKI diung cich hoa trdn nay.

Mot cach hoa trén khac la ding bom phun d3u tryje ti€p vao hong khuéch
tan hay vi tri budm ga. Bom dudc didu chinh theo téc d§ vong quay dong co va
vi tri budém ga nén dinh luong dAu hoa trdn rédt chinh xdc vA co thé 16i vu héa &
cdc ché do t6c d9 va 1ai trong khic nhau.

Cing nhy bo6i tron vung té, phuong phap boi tron bing diu pha trong nhién
liéu rdt don gian nhung khong an toan do khé bao dam du Ivgng dau boi tron
can thi€t. Mat khac, do diu bdi tron trong hén hop bj d6t chdy cing nhien léu
nén dé tao muodi than bam lén dinh piston ngan cdn qua trinh tan nhiét khdi piston.
Dau pha vdi ty l& cang 16n, mudi than hinh thénh-cang nhidu din dén piston bj
gud nong, dé xdy ra chdy sém, kich n6, bugi bi doan mach. Nguoc lai, pha it
dau, boi tron kém dé lam cho piston bi bo ket trong xylanh:

6.2.3. Béi tron cwing bic

Hau hét cac dong co d6t trong ngay nay deu sit dung phuong phdp boi tron
cudng buc. Dau trong hé thong bodi tron duge bom ddy dén cic bE mil ma sat
véi ap sudt nhdt dinh, do d6 hoan toan ¢ thé da luu ldong dé bao dam boi
ron, lam méi va tdy rda cac b® mat ma sat

Thong thuong, tuy theo vi tri chita dau, h¢ théng boi tron cudng bdc phan
thanh hai loai 1a h¢ thdng boi tron cacte uét va hé théng boi tron cacte kho.
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6.2.3.1. Hé thong boi tron cacte udt

Trong hé théng nay, hinh 6-1, toan b6 lugng dau cia hé thong boi tron
chita tromg cacte cua dong co.

Bom dau dugc din dong W truc khuyu hodc truc cam. Dau (rong cacte’1
duoe hit vao bom qua phao hit dau 2. Phao 2 c6 ludi chan dé loc so bo nhing
tap chdt co kich thudc 16n. Ngoai ra, phao c¢6 khop thy dong nén luom ludn ndi
trén mat thoang dé€ hut duoc dau, ké ca khi dong co bi nghiéng. Sau bom, dau
¢o ap suét cao (c6 thé dén 10 kG/cmz) chia thanh hai nhanh. Mot nhénh dén két
12, tai day dau duoc lam mat roi trd vé cacte. Nhdnh kia di qua bau loc tho 5
dén duang dau chinh 8 Ti dudng dau chinh, dau theo dudng nhdnh 9 di boi tron
tryc kbuju saw d¢ lén boi tron diu to thanh truyén va chét piston va theo duong
ahdoh 10 di boi tron truc cam .. Ciing ti dudng dau chinh mot duong dau
khoang 15 - 20% Idu lugng cia nhanh din d€n bau loc tinh 11. Tai day, nhilng
phan ti tap chdt rdt nho duoc gill lai nén dau duoc loc tt sach. Sau khi ra khoi
loc tinh voi 4p sudt con lai nho, dau chay tro vé cacte 1.

Van an toih 4 cia bom dau c6 tdc dyng gill cho 4p sudl dau khong d6i
trong pham vi tdc d0 vong quay lam vige cia dong co.

) Hinh 8-1. Hé thdng bdi trwon cacte wdr

1. cacte ddu, 2. phac hdr dBu, 3. bam, 4. van an fodn bom dBu, 5. blu lpc thé, 6, van an 10an
loc ddu, 7. ddng hi bdo ép sufr ddu, 8 duong diu chink, 9. duwdng diu boi tron wuc khuy,
10 dwong dBu boi on wuc cam, 1), bu loc tinh, 12. két mdt mét ddu, 13. van I(hé’n.g ché luu

hegng diu qua kér tam mér, 14. dbng hB bdo nhitr 49 dBu, 15 ndp ror dbu, 16 thudc thdm diu
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Khi biu loc bi bi téc, van an toan 6 cta bau loc tho s& md, phin 16n dau
s¢ khong qua loc tho leén thdng dudng dau chinh di boi tron, trdnh hién wOng
thi€u dau cung cdp dén cdc b& mat can boi tron.

Khi nhiét d6 dau lén cao qua (khoang 80°C), do d¢ nhdt gidm, van khdng
ché Ivu luong 13 s& md dé dau qua két lam mat rdi lai trd v& cacte.

_Khi dong co lam viéc, d3u bj hao hut do bay hoi va cdc nguyén nhan khéc
nén phai thudng xuyén kiém tra luong diu trong cacte bing thudc tham dau 16.
Khi mitc dau & vach dudi phai b8 sung thém dau.

Do toan bo diu boi tron chita trong cacte nén cacte phai sau dé c¢6 dung
tich chia I16n, do 6 lam tang chidu cao dong co. Ngoi ra, dau trong cacte luon
lubn tiép xac voéi khi chdy o6 nhi¢t do cao tU bubng chdy lot xuéng mang theo
hoi nhién licu va cic hoi axit lam gidm tui tho cia diu.

6.2.3.2. Hé théng béi tron cacte kho

Hé théng bodi tron cacte kho (hinh 6-2) khic co ban voi hé thdng boi tron
c;icle udt & ché, hé théng c6 thém mot dén hai bom 2 lam nhi¢m vu chuyén diu
sau khi boi tron roi xudng cacte, (it cacte qua két Jam mat 13 ra thung chia 3
hén ngoii cacte dong co. T¥ day, diu dudc bom ldy di boi tron gidng nhy O hé
théng boi tron cacte udt da xét o trén.

Hinh §-2. HE thang boi iron cacte khé
1. cacte, 2 bom chuyén. 3. thing du, 4. ludi loc so b3, 5. bom diu di b6/ won, 6. biu loc
tho, 7. dbng hé béo dp sufit diu, 8 duimg diu chinh, 9. dudng diu boi tron truc khugu, 10
duirng ddu boi tron tyc cam, 11 béu loc tinh, 12 ddng hd whigr dd dbu, 13. kér Idm mér ddu
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Do phan |én luong diu duge chia ¢ thing 3 ngoar cacte cua dong ¢o nén
hé thong boi tron cacte kho khdc phuc duoc nhing nhuge diém cia b¢ thong boi
cacle wot. Cu thé cacte khong sau nén dong co thip hon, tudi tho dau dugc
kéo dai nén chu kv thay dau dai hon. Ngoai ra, dong co cd thé lam viée lau dai
O dia hinh doc ma khong s¢ thi€u dau do phao khong hiot dude dau. Tuy nhicn,
h¢ thong nay phdc wp hon vi ¢d thém bom chuyén. He thdng boi tron cacte kho
thuitng dugce s dung cho dong co diesel lap trén may i, xe tang, mdy kéo, tau

thay ..

6.3. KET CAU MOT SO BO PHAN CHINH

He thong boi tron thong dung la hé théng boi tron cudng bic bao gom rit
nhica b phdn nhd bom, loc, két lam mat, cdc dong hd dp sudit va nhiét do ..

Sau day s€ xét mot s0 b phan cha yéu.

6.3.1. Bom diu

6
D& tao dp sudt cao \‘l L,/S

dua dau di boi tron, phai %
dung bom thé tich nhu ‘ /
bom banh rang, bom truc 2
vit, bom phién gat, bom /é«-""

piston ..
Bam bdnh ring dn
khep ngoai trinh bay (rén

hinh 6=3 la mot kiéu

bom tuy don gian nhung

rdt thong dyng. Bidnh

N \&\\/m\m

ring cha dong 4 duoc

N
\
N\

dan dong tir (ruc khuyu
hay truc cam. Khi cap
banh rang quay, diu boj
tron ty duong dau dp .
. b _ . Hinh 6-3. Bom diu bdnh rbng an khdp ngokl

sudat thap duoc gudng ;g bom, 2. banh ring b dong, 3. rénh giam dp, 4 bénh
sang du(mg diu ap sudt  Ang cha ding, S, duwimg didu ra, 6. dieing déu vao, 7. dém
cao theo chicu mii &n. fam kin, & ndp van didu chinh, 9. 1&m dém ditu chinh, 10,

. . .. . o xo, 1. van bi
D¢ ranh hién wong chén "

dau giva cdc rang khi vao khop, trén mat dau céa ndp bom c6 phay ranh tri¢t
dp 3. Van an toan gom 16 xo 10 va bi cau 11. Khi ap suat rén duodng ra vdot
qui gia (ri cho phép, dp lic diu thang s¥c cang 16 xo 10 md bi 11 dé tao ra
mot dong dau chay nguoc vé dudng ap sullt thip. DSi véi kifu bom nay; Iuu
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Hinh 8-4. Bom bénh.réng dn khdp tong
1. thép bam, 2. bénh ring bi dong, 3. dwdong dEu vio, 4 vi 7. rénh dén déu,
5. truc dBn dpng, 6. binh réng chi dpng, 8. dudng d¥u re

lusng va hi¢u sudt bom phu thudc rdt nhidu vao khe hd hudng kinh giita dinh
rang vOi than bom va khe hd hudng truc gila mat dau banh rang va ndp bom.
Thong thudng cdc khe hd nay khong wiot qua 0,1 mm.

Bom banh rdng dn khdp trong, thubng diung cho doéng co 6 t6 du lich do
yéu cau két cdu gon nhe, hinh 6-4. Loai bom nay lam viéc tuong ty nhd bom
bdnh rang an khdp ngoai theo nguyén 1y gudng diu, tuy nhién vdi thé tich gudng
thay doi.

Bom phién trugt ¢6 so dd két cdu trinh bay trén hinh 6-5. Roto S, lp
lech tam véi than bom 1,

¢ cac ranh lip céc phién 2

truot 3. Khi rdto quay, do

Iyc ly tam vd hic ép cuha

15 x0 7, phién truot 3 fuon © —t
fV sal bt mat vé bom 1 ~ (I

fad thanh cic khong gian

kin va do d6 gudng dau i g

d’unng dgu ap \suél’ thap x2 3

sang dudng dau dp suit

cao 4. Bom phién truot ¢6 7

du diém rdt don gian, nho ~3

gon, nhung domg thoi cing

€6 nhuoc diém co ban la

mai mon bé mat uép xic

gita phi€n trygt va than Hinh 6-8. Bom cénh gat

bom r41 nhanh. 1. thén bom, 2. dudng ddu vdo, 3. canh gar, 4. dwing diu
ra, 5. réto, 6. mruc dbn dong, 7. 1o xo
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6.3.2. Loc diu

Theo ‘.chﬁt luong loc, ngudi ta chia ra bdu loc thé va b&‘u {oc tinh.

Biitg loc thé thudng lap trdc tiép trén duong dau di boi tron nén hiu ldong
dau phai di qua loc rdt 16n. VI vy tdn thit dp suit cia loc tho khong duoc
qud 1dn, chi khodng 0.1 MN/m?. Loc thod chi loc duoc can bidn co kich thudc
16n hon 0,03 mm,

Biu lpc tinh c6 thé loc dugc cac tap chil co duong kinh hat rit nhd dE:n
0,1 um. Do d6 sitv can cta loc tinh rdt 16n nén phii lap theo mach r& va lu0ng
diu phan nhinh qua loc tinh khong qua 20% luong diu cda toin mach. Dau
sau khi qua loc tinh thudng trd vé cacte.

Theo két cau ¢o thé chia loc diu thanh cac loai : bau loc co khi, bau loc ly
tap1, bau lo& it tinh.

6.3.2.1. Bdu loc co khi

a. Bdu loc thdm

Biau loc thdm duoc dung rdt rong rai cho dong co dot trong. Nguyen ly
lam viéc cha bau loc thdm nhu sau : diu c6 dp sudt cao chui qua (thAm qua)
cac khe hé nho clha phln it loc. Cac tap chdt ¢6 kich thudc 16n hon kich thudc
khe ho sé& bi git lai. Vi vay, ddu dugc loc sach. Bau loc thdm c6 nhidu dang
két cdu phdn td loc khac nhau.

Bau loc thdm diing ludi loc bing ddbng (hinh 6-6) thudng duoc dung trén
dong co tau thiy vd dOng co tinh tai. L8i loc gdbm cic khung loc 5 boc bing
Itdi dbng ép sdt trén tryc cda bAu loc. Ludi ddng dét rdt day oo thé loc sach
tap chit cd kich thude 0,1 - 02 mm.

§\\A\ ‘/l[j ———— 3

A g )

o= [
/q)/ .GV 2
o
Wi
‘N
1, Y %
/4): ]

L PILIITISSS

a

o Hinh B-8. B&u loc thdm ding hedi loc
L than bdu lve, 2 dudng diu vio, 3. ndp bau log 4 dudng diu ra. 5. phén nr loc,
0. fuai cia phén 1@ foc
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Hinh 8-7. Bd&u foc thdm dung dm kim loaf
Iondp bau I, 2 dwimg ddu ra, 3 thém bhu loc, 4 duong déu vao, 5. phi€a o
6. phitn gat. 7. phién cach

Bdu loc thdm diing tdm kim logi, hinh 6-7, ¢6 16i loc gdom cdc phi€n kim
loai dap 5 (day khoang 0,3 dén 0,35 mm) va 7 sdp x€p xen k&€ nhau tao thanh
khe loc 6 kich thudc bing chiu day ctia phién cich 7 (khoang 0,07 dén 08
mm). Cac phién gat ¢an 6 co cing chitu day voi phi€n ciach 7 va dudc lap voi
nhau trén mot tryc ¢ dinh wén ndp bau lpc. Con cdc tdm 5 va 7 duoc lap
iren trye 8 6 tét dién vuodng va cO tay vin nén cé thé xoay dugc. Dau bdn
theo dudbng diu vao 4 vao bau loc, di qua cdc’ khe hd gita cdc tdm 5 d€ lai
cdc can ban c6 kich thudc I16n hon khe ho 101 theo dudng dauw ra 2-di boi tron.
Khi xoay tay van cua
truc ¥, 101 oc quay theo
nén cde phicn gat 6 s¢
gat can hdn bim bhén

ngoai 16§ loc trdoh cho >
loc bi bi . /§ A
Biu lov thdm dung LIZZN
ludi loe va bau loc thdm ( N
. 7 - A A ;N
dun% phién loc néu trén Zﬁ\ - - N
thudng dudc dang cho %
" bau loc tho. Sau mat s 3N
" L N "L 6/ 3
thoi gian sd dung do nha K I ——3
ché tao qui dinh, cdc e
phian 0 loc duoc bao \ i
dudng vis ding Tai. B S
-, . . s
Bdu loc thdm ding N o s
- 5 N i
16i loc bdng gidv, len, %
da, hang dét ... Trén

hinh 6% trinh bay maot
loai ¢o 101 loc bang da. )
Loi loc 3 gom cic vong HI!‘I\h 6-8. RBdu loc rhf?'m ding fam loc rinh

L than hdu loc, 2 dudmy ddu vao, 3. Ioi oo hérrg da,

da ¢p chat vdi nhau. Diu . . :
i : 4 ndp bdu loc, S dwimg diu ra, 0 e bdu loc
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<au khi thim qua 10i loc da s¢ chui gua cdc 16 weén truc 6 theo duong dau ra
5. Bau loc thiam logi nay c6 (hé dung lam baw loc the (dau sau loc di boi
tron) hay bau loc tnh (dau sau kbi loc urd vé cacte). Khic voi cac loal 101 loc
di %61 & tren. 10i loc bang gidy, len, da, hang d¢t ... sau mot thot gian si dung
phai thay th¢é, khong diang lai duge

NGi chung. cie baw loc thim cd khd nang loc tot, loc rat sach, k€t cdu don
pian nhung thoi gian s dung ngdn. Thong thudng chi sau 50 gio lam vice, loc di
bi bi do can ban bam diy ¢ phan ur loc.

b, Biéu loc Iv 1dm

Trén hinh 6-9 trinh bay k¢t cdu dién hinh cda baw loc ly tam. Dau ¢6 ap
sudt cuo theo duong 3 vao roto 7 cha bau loc. Roto duge lap trén vong bi do 6
Vit Ireén roto o cac 16 phun 11, Dau trong roto khi phun qua cac 16 phun 11 tao
ra ngdu e Jam quay roto voi 16e do ¢o th€ dat 5000 dén 6000 vong/phit, sau do
chiy fro v¢ cacte theo dudng 2. Dudi téc dung cia phan lye, r0to bl nang I¢n va
v vito vit dicw chinh 9. Do ma st vdi b¢ mat trong cla 1o to nén dau ciing
quay theo. Can bdn trong daw cd vy trong 1dn hon trong Idong ricng cia dau s¢
vang ra ki sl vdach roto (theo dang dudng parabol) nén diu cang gan 1am rou
cipp sach. Diu such theo dudng ong 10 dén ddong diu 5 di hoi wron. ‘

Theo théd gian lam vig¢e, ¢an bdn ldu gil trong bau loc lam gidm dan kha

niang loc cua biau loe. DE ddnh gia mie do bin coa bau loc ¢o thé ¢an cd vao

Hinh 6-9. Bdu loc fy am
Lothan baw oo, 2 dwdy ddu vE cacre 3 dudnyg ddu vao loc, 4 van an foan,
Sodwdy ddn i bOl tron, 00 vong b did 70 it 8 odp biw oo Yo vir dide chien,
I dnyg fay didu sach. 1118 phun
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thoi gian i luc ding dong co dén khi khong nghe thdy ti€éng quay cua r(‘)‘tﬁ.
Thoi gian nay cang ngin, ching 6 loc cang bi bdn. Sau mot théi gian lam wigc
phit dinh (do nha ché tao qui dinh) biu loc dugc bao dudng d€ lam sach cin
bdn dong badm trén vich rotd.

Ty theo cdch lap bau loc ly tam trong hé¢ théng boi trom, ngudi ta phan
biét bau loc Iy tam toan phan va biu loc ly tam ban phan.

Biu loc Iy tdm toan phin ddoc lip ndi ti€p trén mach dau. Toan bo luong
diu do bom cung cdp déu di qua loc. Mot phan diau (khoang 15 + 20%) qua
cic 16 phun O roto rdi chdy trd v& cacte. Phan con lai theo dudng dau 5 di
boi tron. Biu loc trinh bay trén hinh 6-9 chinh 1a bau loc Iy tam toan phan.
Bau loc ly tam trong trudng hop nay déng vai tro cua bau igc tho.

Bdu loc ly tém bdn phdn khong cé dudng dau di bodi tron. Diau di boi ron
trong h¢ théng do bau loc rieng cung cip. Chi co khoang 10 dén 15% hiu ludng
do bom cung cdp di qua bau loc ly tam ban phan, dugc loc sach réi tro ve
cacte. Bau loc ly tam ban phan déng vai tro loc tinh trong he thong boi tron.

Hi¢n nay, bau loc ly 1am dudce ding rong rai vi ¢6 cac vu diém sau diy :

- Do khong ding 16i loc nén khi bao dudng khong phai thay cic phan i loc.

- Kbha ning loc 16t hon nhidu so véi loc thim dung 161 loc.

- Tinh nang loc it phu thudéc vao mic d6 cin bdn dong bam trong bau loc.

c. Bdu lpc i tinh

D€ thu gom cic mat sat lan trong diu, thong thudng nat thac diu O diy
cacte dugc gin mot thanh nam chim vinh citu goi 1a bg loc tit tinh. Do hiéu

quid loc mat sat cia nam cham rdt cao nén loai loc nay duoc st dung rit rong
rai

6.3.3. Thiong gic hdp truc khuju
Trong qud trinh d6ng co lam viéc, khi nén va khi chdy co nhi¢t d(') cao
thudng lot tit budng chdy xuéng hop truc khuyu mang theo hoi nhién lidu va cdc

san phdm chdy lam cho dau boi tron gidm d0 nhdi, bi phan hay din 6i giam
tudi tho cia dong co.

D¢ tranh cac tac hai tren, dong co duge (6 chilc thay d6i khi bén trong hop

truc khuyu hay goi la thong gié hop truc khuyu theo nhimg phuong an trinh bay
dudi  day,

a. Théng gio ho

Day la ki€u thong gi6 tu nhién, dé khi trong hop .truc kh.uyu td thoal ra
ngoai, hinh 6~ 10. Khi trong hop truc khuyu hiu dong 1a do piston chuyén dong
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Hinh 8-10. Thong gié hd (hip truc khuyu)
7. bau loc gio, 2 ndp xylanh, 3. loc kii théng gio, 4. dng git vdo, 5. cda gié ra,
6. dng ra, 7. Joc ngdn déu

hoac do 0 10 chuyén dong (ncu_la dong co 14p trén 6 t0) tao thanh vang dp sudt
thip & miéng ra 5 cda Ong 6 nén khi trong hop tryc khuyu tu thodt ra ngoai.
Khéng khi vao dudce loe bui 8 bg loc 3, con khi thodt ra duge gan lai dau o bo
phan lpc 7. Tai day, dau roi trd lai hop truc khuyu.

Phuong an nay don gidn nhung hiéw qud thong gid khong cao, chéng phai
thay dau va khi trong hop truc khuyu thodt ra gay 6 nhiém moi truong,

h. Thing gid kin

Day la kicu thong gio loi dyng d¢ chian khong trong dudong nap hut khi
trong hop truc Khuyu dua vao trong xylanh cta dong co cang véi khi nap mdi,
hinh 6-11. Cu thé, khong khi tit bau lgc gid 5 qua dutng thong trén ndp bau loc
thco ong 2 vao hop truc khuyu. Sau khi thong gid hop truc khuyu, khi theo dng
ra 3 o lai bau loc v duge hat vao dong co.

Do thong gio cudng bic nén hi¢u qua thong gid cao, chu ki thay dau dai
hon va gidm o nhiém moi wruong. Tuy nhién, xupap vd xylanh d€ bi dong muoi
va mon nhanh.
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Hinh &-11. Thdng gin kin (hdp truc ki)
Lo dng IO déu. 2 Bng gid vao. 3. dng gic ra, 4 dudmny nap.,
5. hidw loc git, 6. ddu gitc bui
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Chuwong VII

HE THONG LAM MAT

7.1. CONG DUNG CUA HE THONG LAM MAT

Khi dong co lam vice, cdc chi it cda déng co nhdv la cic chi iét wrong
huong chiy 1i¢p xuc vai khi chiy nén co ohi¢t do rat cao. Nhi¢i do dinh piston
co 1hé dén 6007C con nhict do xupap thai ¢ th¢ dén 90U°C. Nhict do ic chi
0ét cao ©o thé din dén cac tic hai ddi véi dong co nhd sau -

- Giam sic hen, do cling ving vie tadi the cic chi GEL

— Bo ket gitin Gie cip chi GSt chuyén dong nhu pision— xvlanh, truc khuyu- hac
oy

- Gidm he 80 nap nén gidm cong sudl dong co.

- Kich nd trong dong co xang.

Hc thong lam nuit ¢0 tae dung tan ahict khoi cac chi Gét, gitt cho nhi¢t do
cla cic chi 1¢C khong vigl qud gid i cho phép vi do do bhao dim dicu ki¢n
lim vice binh thddng cia dong co.

Tuy nhicn. néu cuong &0 lam miat 16n gui, nhict do cic chi GE thiap dén
dén hicn tuong hoi nhicn licu ngung tw va dong bam (rén bE mat ciac chi iy,
rda tro dauw boi tron neén cac chi GEL bi midl mon dii doi. Dong thoi, do nhdt
cia dau boi tran thip nén ma sau gitta cdc chi 6t chuyén dong ting, Ngoai ra,
CcOng sudl ticu hao cho cic bo phan cha h¢ théng lam mat nhu bom, quat cing

tany. Kel qud lam tang t6n thiat co gidi cia dong, co.

7.2. CAC LOAI HE THONG LAM MAT

Can cd van moi chat fam mat ta phan bice hai loai h¢ thong Lum mat @ he

thong lam mat bang nude vie hé thong lam mat bang khong khi.
7.2.1. Hé thong lam mdt bing mrec

Trong h¢ thong nay, nude duoe dung lam moi chat trung gian di nhiét khoi
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Hinh 7-1. Hé thing lam mér b8c hoi
1. than méy. 2. piston. 3. thanh truyén, 4 hop cacte truc khuypu, 5. thing nhién lidu,
6. binh bic hwoi, 7. ndp xylanh
cac ¢hi tié. Ty thuge vao tinh chdt lvu dong cia nudc trong hé thong lam mal,
ngudi ta chia thanh cdc loai : boc¢ hoi, d8i luu ty nhién va tuan hoan cudng buc.
a. Hé théng lam mdt kiéu béc hoi

Day la kiéu lam mdt don gian nhat (hinh 7.1). BO phan chia nudc bao gdm
cdc khoang chia nuée lam mat cda than mdy 1, ndp xylanh 7 va binh boc hoi 6
lip véi than mdy 1. Khi déng co lam viée, tai nhitng khoang nude bao boc quanh
buong chdy, nudc sé s8i. Nude s6i nén ty trong giam s5€ ndi lén mat thodng cia
binh 6 va boc hoi mang thco nhi¢t ra ngoai khi quyén. Nudc sau khi mit nhiét,
iy (rong tang n¢n chim xuwéng tao thanh Ivu ddng doi luu ¢ nhien.

Do lam mdt bang boc hoi, néu khong c6 ngudn nudc bé sung, (0c do ticu
hao nude rat 16n. Vi vay, hé thong nay khong thich hop cho dong co 6 to. Mat
khic, do t6c d0 Ivu dong cida nudc khi d6i Ivu i nhién rdt nhd nén l3m mat
khong dong déu din (di o hicn tuong chénh léch 16n v& nhiét do gilta cic phan
duoc lam mat. He¢ thong nay thudng duoc diang cho dong co cd nhé dat ndm
ngang trong nong nghiép.

b. H¢ théng lim mat déi luu tie nhién

Trong h¢ théng lam mdt d6i Idu td nhién (hinh 7-2), nudc lvu dong tuin
hoian nhd do chénh léch khéi lugng riéng £ & nhigt do khic nhau. Nudc tam
mal nhan nhiét cda xylanh trong thin may 1, £ giam néa nudc ndi lén trén.
Trong khoang cia nap xylanh 3, nuéc iép tuc nhan nhiét caa cic chi tiét bao
quanh budng chdy, nhi¢t do Giép tuc tang va £ iép tuc giam, nude Hidp tuc nbi

138



Hinh 7-2. H¢ thony lam mar déi hew ne nhién
iothan méy, 2 xylanh, 3. ndp xylanh. 4. diwing mudc re kén 5 ndp dd edr niede, 60 kér nudc,
7. khing khi fam mar S quar gio, 9. dudng medc lam mat vao ding co

len theo duong din ra khoang phia trén cda két lam mat 6. Quat gi6 8 duoc
din dong bang puli ti truc khuyu dong co hot khong khi qua két. Do do, nudc
trong két dugc lam mat, £ giam nén nudc s€ chim xudng khoang duéi cia két
Vi G day di vio thin mdy, (hye hién mdt vong twan hoan,

Cang nhu phuong phap bdc hoi da xét & trém, 16c do Ivu dong cia nudc
0 phdong phap nay cing nhd chi vao khoang 0,12 ~ 0,19 m/s. Diéu dé din dén
chénh 1éch nhiét d6 nude vao va ndde ra 16n, vi vady lam midt khong dong déu.
Mudn giam d& chénh nhiét do nude vao va nude ra khoi dong co thi phdi tang kich
thude thing chita - két nudc va tang chidu cao lap dat két, diguw d6 lam cho
dong co rat cong kénh. Vi vay, phuong phip nay khong thé sit dyng cho dong co
van tai nha 6 10, mdy kéo .. md chi dung & dong co finh tai

o. Hé théng lam mat tudn hodan cudng biic

D¢ tang (6c d¢ Iuu dong cha nude lam mdt dong co, ngudi ta dung hé
thdng tuan hoan cudng hic. Trong h¢ thdng ndy, t6c do lvu dong cla nudc chi
yCu do bom quyé€t dinh. Sau day trinh bay mot s6 loai cda hé thdng lam mat
nay.

- H¢ théng lam mat cudng tc tudn hodn kin mét vong

Hinh 7-3 gidi thicu mot loai hé théng lam mdt twan hoan cudng bic cia
dong ¢o 0 16 — mdy kéo mot hang xylanh. Nubc lam maét ¢o nhi¢t do thdp dugc
bom 12 hat (it binh chita phia dudi céa két ndc 7 qua dudng Gng 10 rdi qua
két 13 dé€ lam madt diu sau d6 vao dong co. D¢ phan ph6i nudc lam mat dong
déu cho cdc xylanh va lam mit dong déu ¢ho mdi xylanh, nddc sau khi bom
vao than mdy | chdy qua 6ng phan phdi 14 dic sin trong than mdy. Sau khi
lam mét xylanh. nudc lén lam mét ndp mdy roi thco duong éng 3 ra khoi dong
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Hinh 7-3. FI¢ thony lam mar cirang bitc tudn hoan kin mor vong
. thén may. 2. ndp xylanh, 3. duwdmg medc ra khdi dong co, 4 dng ddn bot nude,
5 van hdng ohifl, 6. ndp ror mede 70 két famomér 8 quar gio, Y. puli, 100 Gng nudc
adE 1t ve bom, 1 duimg micde vao ddng oo, 12 bom mudc, 130 kér fam mat déu,
I4. dng phdn phidi nuedc

co vt nhigt do cao d€n van hang nhiét 5. Khi van hidng nhiét md, nudc qua
van vio binh chita phia trén cta két nude. Tiép theo, nude tit binh phia trén
di qua cic deg mong ¢ gin cdc cdnh tan nhi¢t. Tai ddy, nude duoe lam mét
bai dong khong khi qua két do quat 8 tao ra. Quat ddgc din dong bang puli
t trye khuyu cia dong co. Tai binh chita phia dudi cia két lam mat, nudc cO nhiét
thap lai duge bom hat vao doéng co thyc hién mot chu trinh lam mat tuin hoan.

D¢ hidu 10 thém nguyén Iy lam viée néu trén, can khio sdt mét 58 ddc
diém két cdu cic bo phan cia hé thong.

Van l'u:?ug miyét 5 (hinh 7-3) thyc chdt 1a 1§ hop hai van. Tai day, nude
chia lam hai dong, mot dong dén két Jam mat vi mat dong theo duong dng 9
rd lai hom vio dong co.

Hinh 7-4 trinh bay so do k€t ciu coa mdt loai van hing nhiét ding chdt 16ng.
Khi nhi¢ct do nuwdc lam mat thdp hon nhict do qui dinh - vi dy, khi dong co khoi
domg nf trang thidi ngudi - van 4 dong, van 3 md hoan toan, nudc khong duoc lam
mial ma chi tuan hoan trong dong <o nén nhiét do nude ting lén nhanh chong.
Ditu do ¢6 nghia rat ngan duoc thoi gian qua do 1a thdi gian dong co lam vige
¢ nhi¢t do thap nen giam hao mon cic chi tét vi & nhi¢t do thdp, hoi nhi¢n ligu
¢O thé ngung tu trén b mit xylanh va ria ol dan boi tron

Khi nhi¢t do nude dat nhiét do qui dinh (rd di, chdt 1ong trong hop x&p
- gom /3 thé tich la ruou cCiylic va 2/3 la nude ¢t - hoa hoi Bm hop xép |
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eian 0o s& mo van 4 v dong dan
van 3. RO riang li sy phan chia Idu
luonyg. gidta hai dong aude ra két va
veé bom phu thude vio nhi¢t do cla
mide ra khoi dong cd va do do o
tac dung dicu chinh nhiét déo fam mat

dong oo trong ot pham vi nhdt
Jink Khi nhi¢t do dat mot gia in

nho do, van 4 md va van 3 dong

hoitn toan. an bo luu lugng mide lam

mat  ra k¢t onen van hang nhiét Hinh 7-4. Van hdng nhiét

1 hop &fp. 2 duing V& bom, 3. van Vvé bom,
4. van ra-két. 5. duonyg ra kén 6. dudimg

do nita. nude nong dén e ddng co, 7. thén van

khong con Lic dung dic¢u chinh nhietl

(511;: 4 (hinh 73) ¢6 e dung
dan bot khi va hoi sinh ra trong bom 12 qua van hing nhi¢t 5 ra két lam mdt 7.

Bam mitde 12 (hinh 7-3) thuong ding 13 bom ly 1tam, duoc din dong bing
dai 10 drge khuyu dong co.

QOuat gid ¥ thudng 13 quat chitu truc dp dong truc véi bom (hinh 7-3).

Chicu nghiéng cia cinh va chiu quay cta quat quyét dinh khong khi duge
juit vdo qua kér ding cho dong co 8 16, may kéo d€ tan dung téc do dong
khong khi nguoc khi xe chay hay ddy re qua két ding cho déng co tinh tai. S8
canh quat thudng khoog 1on hon 6 vi goe gilta cdc canh 6 thé khong déu nham
giam On. Mot =& quat git") dugce trang bi ly hop dign (if hoac thay ldc va ly hop
chi déng dé quay quat khi nhiét d6 dong co dat gid tri nhdt dinh. Dige do cong
¢ tie dung rut ngan thoi gian qua do cda dong co tir trang thai ngudi dén
nhi¢t do dn dinh giong nhu tdc dung cia van hang nhi¢t vila néu trén.

Nip két nitde  ¢o hai van (hinh 7-3). Van xd | 00 e dung piam ap khi
ap sudl trong hé théng cao (khodng 1,15 + 1,25 kG,fcmZ) do bot hoi
sinh ra trong h¢ thong, nhat 1a khi dong co qud nong. Con van hat 2 sé mé
dé b6 sung khong khi khi 4p suit chan '
khong trong hc thong 16n hom gid tri cho
phep (khoang 005 + 01 kGrem®).

H¢ thong lam mat tviin hoan cudng bic

mdt vong rat phd bién trén dong co 6 106,
mdy kéo va dong co tinh tan

- H{ thong lam mdt cudng bite tudgn
hoan hai vong

Trong h¢ thdong nay (hinh 7-6), nuoc duoc

taim mdt tai két nude 4 khong phai bang Hi:,'h 7'5',pr ket ;mm
‘ . var xa. 2 van init
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. Hinh 7-8. H{ rhdng lam mar cudng bic hai vong
1. thén mdy, 2 ndp xylanh, 3. van hdng nhiér, 4. két fdm mdl, 5. dudng medc ra vong hd,
6. bum vong ha, 7. dudng nudée vao vimg hd, 8. bom nudc vong kin

dong khong khi do quat gié tao ra ma bang nudc c6 nhiét d¢ thdp hon, vi du
nhu nudc song hay nudc ‘bién. He théng c6 hai vong nudc tuin hoan. Vong thil
nhit lam mat dong o nhu dd xét & hé thong tudn hoan cudng bic moOt vong
con dude goi la nudc vong kin. Vong thd hai vdi nudc song hav nudc bién duoc
bom 6 chuyén dén két lam mat d€ lam mdt nudc vong kin, sau dé lai thai ra
song, ra bién nén dugc goi la vong ho. He thdng lam mat hai vdong duge dung

rat phé bién cho dong co tau thiy.

c. Hé thdng lam mdt mot
vong hd

Trong hé¢ théng nay, hinh
7-1, nudéc lam madt 1la nudc
song, bi€n, duoc bom 6 hit vao
lam mat dong co sau do theo
duong nudc 4 d8 ra sdng, bién.
Uu diém c6 ban cia hé théng
la rdt don gidn. Tuy nhién, do
phai bdo dam ahi¢t do nudc
lam mét thép (khoang 60°C) dé
giam hién tuong déng can trong
khoang nudc cia dong co (tang
tré nhiét cda qud trinh trao ddi
nhiét) nén chénh iéch nhi¢t do
lon. Digéu do ddn dén dng suit
rhiét cia cac chi tiét duoc lam
mat khd 1dn.
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Hinh 7-7. H¢ théng lam mdt mér vong ho
1. thén ymdy, 2 ndp may, 3. van hing nhiér,
4 didng mirde ra, 5 loc fudgi 6 bom nudc



7.2.2. Hé thing lam mdt bing khing khi

H¢ thong lam mat bang khong khi (hinh 7-8) con goi la he¢ thong lam
mat bang gid, ¢6 cdu tao rat don gian. Quat gié 1 dugc dan déng tit truc khuyu
cung cdp khong khi voi luu luong I6n lam mét dong co. D€ rat ngan qua trinh
gua do tit trang thai ngudi khi khoi dong dén trang thai nhi¢t do dn dinh, quat
gio duge trang bi ly h()p dién tit hoac thay Igc (nhu di trinh bay o phin "Hé
thong lam mat bing nudc cudng buc mot vong tuan hoan"). Ban hudng gio 3
¢6 tac dung phan phéi khong khi sao cho cdc xylanh va ting xylanh duoc lam
mat dong deu nhdl. Cic chi ti€t cin lam mat nhu xylanh, nip xylanh ... (xem
chuong TlI) phai ¢6 cac gan tan nhi¢t d€ tang dién tich lam madt

1 2 3 4
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Hinh 7-8. Hé théng lam mét bdng khéng khi
I quar gid, 2. cdnh ran nhigh 3. rdm huwdng gid, 4. vo bpc, 5. duing thodr khdng khi

/’

7.2.3. So sinh hé tho'ng lam mdt bing nwcéc va khong khi

So voi heé thOng lam mat bang khong khi, h¢ thdng lam mdt bang nude co
nhitng wu viét sau

Hitu qud lam mat cao hon, cdc chi ti€t duge lam mat ddng deu hon do
nude c6 nhiét dung riéng vd d¢ nhdt 16n hon nhigu so vdi cia khong khi. Vi
vdy, 18n that cong sudt cho hé thong lam mdt (quat va bom nuéc) it hon. Do
lam mat déng déu nén gidi han ty sd nén vé kich né c6 thé cao hon va céc
chi tiét mon déu hon,

Chitu dai dong co ngdn hon do khéng phdi b6 iri cdc gan tan nhi¢t giita
cdc xylanh (gan tan nlét o6 chiéu rong wong d6i 16n so voi chitv day xylanh).
Do do dong co cing viing hon.

Tuy nhién, hé thong lam mat bang nudc pl‘luC tap hon vi c6 cic by phan
nhy két nude, bom ... D6i véi dong co lam viéc 0 xi¥ lanh, phai co6 bi¢n phap
chéng dong cho nu()c. Ngoai ra, nudc cd th€é rd ri xudng cacte diu piy mon,
tréc cdc chi i€ ma sdt nhu piston, xylanh, truc va G truc.

Quat gié co cdHng sudt nhd hon nén khi lam viéc it 6n hon.

Déng ¢ lam mat bang khong khi r& rang dé€ sii duyng va tién loi trong
digu kién thiCu nudc nha 6 sa mac hay rimg sau. Do do6, rdt thich hop cho
dong co trong lam nghiép hoac trong quin su.
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Chuonyg VI

HE THONG PANH LUA TRONG DONG CO XANG

Hon hop nhién licu va khong khi trong dong co xang duoc d6t chdy cuong
bidc (khic voi ¢ dong co dicsel la do 1y chdy). Thong thudng, ngudn dot duge
ding la tia N dién sinh ra tai bugi hay con goi la nén danh lia cha hé thdng
danh Ida.

He¢ théng dénh lda tao ra dién 4p rdt cao gila hai di¢n cyc cia bugi nén
tai day xuvt hién tia lita di¢n. Tuy theo phudng phap tao di¢n dp cao (con goi la
cao dp) ma ¢o th¢ phan chia h¢ théng dénh la thanh nhitu loai khic nhau. Mot
s loai he thong danh lda thudng gdp trong thye 1€ s& duoc trinh bay dudi day.

8.1. HE THONG DANH LUA THUONG, DUNG ACQUI

Day la h¢ (héng rdt thong dung trén dong o & 16 thé hé ci. Ngudn nang
luong cung cip cho h¢ thong dianh Ia thye chit tir hai ngudn, hinh & 1, la acqui
1 vi mdy phat 2 ldp song song. Mdy phat ddoc ddn dong i tryc khuyu dong co
vi 6 thé la mady phdit mot chicu hay xoay chiéu nhung dong dién ra cta may
phiat phai la dong mot chicu. Khi toc do midy phdt cdhn nho, acqui cung cdp di¢n
cho h¢ thong dinh lda va cho cic ngudn ticu thu khdc cda dong co. Khi (6c do
da 10n, may phat cung cdp dién cho toan bd he thong va nap dién cho acqui. Dé
phoi hop hoat dong cia acqui via may phat. trong cuym ngudn ¢d trang bi bo dicu
chinh di¢n 3.

Cic chie nang chi véu cha bo dicu chinh dién la :

- Diéu chinh thé hiéu ctig mdy phdt sao cho thé hiéu cia mdy phit trong
quad trinh cung cip dicn cho h¢ thdng khong déi.

~ Han ché cuong dé dong dién ciia mdy phdr vi phu tai dién cia hé thdng
thuong thay doi. Vi du, acqui & mot ngudn ticu thu dién rdt I6n cda hé¢ thong
nén khi nap hay khong nap acqui, phu ai dicn thay d6i kha nhicu. Trong khi
th¢ hicu mdy phat khong' d6i, néu khong duoc han ché, dong dicn qua I6n co
th¢ lam chdy mdy phat.
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Hinh 8-1. HE thng dénh lia thudng bdng acqui
1. acqui, 2. méy phér, 3. b0 du chinh ditn, 4. khéa ditn, 5. dign rd R, 6. khoa hd
1o khdi dong, 7. bi€n dp dénh lie, 8. b tao xung, 9. m difn, 10. b¢ chia difn,
* 71 dady cao 8p, 12 bugi -

- Ngdn dong dién nguge W acqui dén mdy phdt khi acqui cung cép dién cho
hé¢ théng, tranh lam héng may phat.

Nguyén tic lam vi¢c cia h¢ thong dinh lia bing acqui nhu sau. Khi dong
co lam vide, khoa dién 4 dong, 6 modt dong dién goi 14 dong so clp di tir cyc
duong clia cym ngudn, qua di¢n tro R;, vao cufn so cip W; cia bi€n ap dénh
lta 7 (thudng la bi€n dp ty ngdu) rdi d€n bo tao xung 8 B tao xung ve thyc
chdt ¢6 mot cap ti€p diém déng md do modt tryc cam lién hé vdi tryc khuyu
dong co (tryc cam nay thudng ddng truc véi bo chia dién 10). Khi cip ti€p di€ém
dong, dong so cdp qua cap ti€p di€ém rdi trd v& cuc 4m cia cum ngudn. Khi cam
my cap ti€p di€ém, dong so cdp dang 6 mot gid tri ndo d6 dot ngot trdo v& 0 gay
ra bi€n thién dot ngdt™ tif thong cdm ing sang cudn W, clia bi€n dp tao ra modt
sudt dién dong cam ing E, khoang 15.000 dén 21.000 V. Dién thé ndy dugc din
dén bo chia di¢n 10, qua con quay phan phdi va qua ddy cao dp 11 dén cic bugi
12 sinh ra tia lia dién d€ d6t hdn hop trong cic xylanh theo thi ¢ lam viec cia
dong co. Nhu vay, thoi di€ém md ti€p diém chinh 12 thdi diém twiong éng vdi goc
ddnh lida sém cia dng co.

Vio thoi di€ém md cap ti€p diém cia by tao xung 8, & cuon day W, cla
bién dp danh lidta 7 sinh ra mot sudt dién dong ty cam E; kha 16n khoang 200
dén 300 V c¢o thé tao ra tia lia dign lam giam tudi tho cia cap tiép diém. Nho
cé tu dién 9 lap song song voi cap ti€p diém nén tia lda dien dugc dap it hoac
giam dang ké.
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Tuy nhién. kho co thé dap a1 hodn todn tia lia dién o cap tdp di€m. DE
chiu dugc tia lita di¢n, cap (iép diém thudng ché tao béng hop kim platin. Ngoai
ra, be mat cap tép diém phai duoc mai phing dE ti€p xic 16t nhat, gidm hjén
ttong 16 md vit do mat do dong di¢n tiép xic cuc bo qua lon (do giam di¢n tich
tiép xic), anh hudng dén chit lugng dinh lia. MOt thong s& khdc rat quan trong
cita cap ti€p diém fa khe hd &, Gid tri ndy c6 anh hudng quyét dinh dén thoi
gian dong md vit hay gia tri dong so cdp khi ngdt vi dong so cdp tang tit 0 khi
déng theo mol qui luat nhdt dinh theo thdi gian. Thoi gian dong tiép di€ém qua
ngan, dong so cap khi ngat nho, E; sé nho, do d6 chat lugng danh hia kém.
Ciing chinh vi vay, chdt luong danh lita giam khi tang 18c d§ vong quay.

Khi dong co khdi dong bing acqui, dién p cla acqui sut khd 16n do phai
cung cdp dién cho dong co dién khdi dong. Luc d6 dong so cdp nhod ddn 16i E;
nhd, chit luong dénh lta kém nén dong co kho khoi dong. Dé khiac phuc hién
tuong nay, trong hé théng co trang bi khéa hd tro khoi déng 6. Khi khoi dong,
dong thdi voi dong cong thc dong co dién khdi dong, khéa 6 duge déng lai (xem

" muc 9.2.1), dién trd R, bi n6i t4t nén dong so cip khong bi gidm so v6i ch€ do
lam viéc binh thudng. T4t nhién. sau khi k&t thic khoi ddng, khéa 6 phai duoc
moé ra.

Ngoai cdc bd phan néu irén, trong hé théng dinh lila cdn cd cde bo phan
digu chinh goc danh l¥a som theo tdc d0 vong quay dodng co n, theo tai trong
cda dong co (d6 chan khong sau budm ga) v theo chi s6 octan cia nhién ligu.
Nguyén tic cic cdc bo phan didu chinh nay 1a thay d6i vi tri tuong ddi giita truc
cam va c¢ip ma vil dé thay d6i goc dinh Ita sém cho thich hop. Do khudén khé
cé han, chung toi khong trinh bay cic bo phan nay & day. Xin tham khio cdc
gido trinh khdc v& dong co dot trong.

He théng dénh lita thudng dung acqui ducc sit dung rong rdi trén dong co ©
to, md t0, xe mdy, mdy phat dién...

8.2. HE THONG DANH LUA BANG MANHETO

Dac di€ém chinh cia h¢ th6ng dinh lta bing manhetd (hinh8-2) 1a chi c6
mot ngudn dién duy nhdt 1a mdy phat dién xoay chiu (manhétd) gbm roto 1
la mot nam chan vinh citu, stato 2 véi cudn day Wi vi W2 Trén truc roto co
laip cam céa b tao xung 4 va banh rang truyén dong 10 cia by chia dién 7.

Khi roto quay, tit thong trong 16i thép cia hai cuon diy Wi va W2 ludn
bi€n thien ca v& chigu va tri s6, lam xudt hien fai day nhing sudt dien dong
cam Ung E; khoang 20V dén 30V va Ez khoang 1000V dén 1500 V. O mach
thit ¢lp, dién ap 1000 dén 1500 V khong di tao thanh tia lia phong qua khe
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Hinh B-2. H¢ thing dénh lia bdng manhéto
1. rite, 2 stato, 3. bién 8p danh lde, 4 b0 rao xung, 5. khoa 18t méy, 6 dién cuc bdo vé,
7. b6 chia dign, 8. diy dfn cao dp, 9. bugi, 10. bénh réng ruydn dong

hod dién cyc bugi 9. Con o-mach so cdp, bao gdm cap tiép di€ém cia bo tao
xung 4 va cudpn day Wi, khi tifp diém cha bO tao xung dbng trong mach sé
xuit hién dong dién so cp I ting tit O theo mot qui luat nhdt dinh. Ngudi ta
thi€t k& sao cho khi I1 dat cyc dai, cam cia b) tao xung md cip tiép diém.
Khi d6 I} giam dot ngét v& 0 tao ra bién thién dot ngdt v& tit thong trong céc
cuon day W vd W; va sinh ra tai ddy cdc sudt di¢n dong cdm ing E; khodng
200 dén 300V va E; khodng 15.000 dén 20.000 V. E; sé dugc dap it do tic
dung cia tu dién C (xem muc 8.1) con E2 s€ sinh tia lfa dién 0 bugi 9 do
bo chia di¢n 7 phian phdi dén cic xylanh.

Khi muén ding dong co, dong khoéa t&t mdy 5, mach so cip s& ludn ludn
khép kin nén cap ti€p diém khong c¢6 tic dung ngit dot ngét dong so cdp. Do
d6 khong cé tia l¥a sinh ra O bugi, dong co sé nging lam viéc.

Dién cuc bdo vé 6 co tic dung bio vé cuén Wz khdi bi dénh thang vi
di¢n dp qud cao khi mach thi cip hd do mot Iy do nao d6. K d6, tai day
s€ sinh ra tia lfa dién va do d6 khong ch€ dién 4p cia mach thir cdp. Dién
cye 6 co thé didu chinh duoc khodng cdch sao cho xuft hién tia lifa dién khi
dien 4p mach thi cdp dat khodng 1,5 gid tri thong thudng.

Hé thong danh lita bing manhétd va cac loai tuong ty rdt thich hop cho

cac dong co cé t6¢c dO vong quay 16n va dugc st dung rong rdi trén cic dong
c0 mo to, x¢ may, xe dua, may bay, dong co xang khdi dOng chia dong co diesel..

8.3. HE THONG DANH LUA BAN DAN

Ngay nay, vi sy phat trién rdt manh cla ky thuat dien ti, he théng danh
lia ban dén v6i nhicu dang phong phi dudc si dung rdt rong rai cho cic loai
dong co xdng. Ve nguyén tic lam viéc c6 thé chia lam hai loai chinh : hé -
théng danh jda ban din dung ti€p di€ém vi khong dung ti€p di€m.
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8.3.1. Hé thing dinh lira bin din ding tiép diém

Dac diém coa hé thong danh lda ndy la dua vao tinh chidt khoa mo caa
transito hoac liristo theo sy dieu khién cia ti€p di€m co khi. Hinh 83 trinh bay
so do nguyén Iy lam viéc ciia h¢ théng nay. Khi khoa di¢n 7 déng thi dién th¢ 0
cyc phat E cia transito ¢é gia tri duong vi khi do cyc E thong qua cuQn day W,
cda bién 4p danh lia 4 va dien tro 5 cia mach so cdp ndi v6i cyc duong cia
acqui. Dién thé & cic gbc B khi cap tiép diém cta bd tao xung 1 dong thi trdi
lai, c6 gia tri am vi cdc B thong qua dién (rd 2 cha mach dieu khién va cap tiép
diém ndi véi cyc am (cdc maf) cla acqui. Khi d6 dong dién didu khién I, s¢ di
ti cyc E d€n cyc B 6 tac dyng md hoan toan cong tic E-C cho dong dig¢n cyc
gbéc 1. chay qua. Dong di¢n so cdp cia bién 4p s€ 1a 10ng cia dong I, va I.
Dong dién nay tao nén ning liong tich 10y trong tif trudng cia bién dp dinh lua
gibng nhu trong hé¢ théng danh l&a thong thudng ding acqui. Khi tiép diém 2 md,
dong l, tri¢t 1eu do d6 tramsito bi khbéa dOt ngdt, toan bd dong so cﬁp cling bi
tri¢t tieu gay ra suit di¢n dong cam ing cao 4p & cudn thit cip W, dé€ danh lia.

So véi h¢ théng danh lia bing acqui, dong dién di qua ti€p di€m nhd hon
nhieu nén ti€p diém it bi hong. -

Hinh 8.3. H¢ whdng ddnh Ik bén ddn c6 tiép diém
1. bé tac xung, 2. difn trd mach dity khifn Ry, 3 mransito, 4. bi€n Gp dénh luia,
S. dign trd mach so chp R, 6 khéa hd 1o khdi ding, 7. khda ditn, 8 a6qui,
9. bd chi.a dign, 10. dly cao dp, 1. bugi.

8.3.2. Hé thong ddnk lra bdn din khéng ding tiép diém

Hinh 8.4 irinh bdy so dd nguyen 1y cta he théng dénh Ita ban din khong
ti€p di€m. Mach wr 1 duoc kich thich nhs cuon ddy 5 khi cudn day duoc ndi
mach vdi acqui 3 qua khéa dién 4 va dien rd 7. Tu théng cida mach 1 bicn
d6i theo chu k¥ nhd ré61td 2. Roto ?2 gan voi truc cia bo chia dién, khi quay sé
lan luot khép kin mach tii 1. Do d6 & di€m néi 6 trong mot vong quay cia
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truc 2 &€ xudt hién xung dién 16 vdi sO xung trong mot chu ky lam viéc bing
sé xy lanh cda dong co. Nhing tin hiéu nay dudc chuyén qua tu dién 8 va din
dén bo rung hin din 9 dé modui héa thanh cdc xung dign 17. Ti€p theo, tin
hi¢u dua dén mach chuyén pha 10 (con goi la bo didu chinh goc danh lita sém
theo 8¢ d6 vong quay ki€u dién ti). Tai day, iin hiéu ducc thay ddi vé pha
sa0 cho goc danh lda sém pha hop voi yéu ciu di dudc méa hoéa trong mach
10. Sau do, tin hicu dugc khuéch dai boi bd khuéch dai 11 tr6 thanh tin higu
18 roi duoc din vao cudn day so cdp Wi cia bi€n dp danh lia 12 gay ra suft
dién dong cam idng cao ap O cudn thit cdp Wo. Sudt dién dong caoc dp O mach
thi cip thong qua b chia di¢n 13 va déy cao dp 14 sé phong ua lda dién 9
bugi 15 d€ dot hén hop wrong xylanh dong co.

Do khong c6 tiép diém nén hé théng lam viéc rdt an toan vad khong phai
biao dudng khi van hanh.

b2

Hinh 8.4. So b hé théng dénh Wea bén ddn khong tiép digm
Lokhung mi, 2 ordto. 30 acqui. 4 khda dign, 5. cudn a&y, 6. di€m néi, 7. dién wo
mach s cfp. Nt dicn, 9 b8 rung ban dén, 10. bo chuyén pha, 11. bd khuéch dai,
12 bicu Gp danh hia, 13, hd chia dién, 14. day cao ap, 15 bugi, 16, xung disu khién, ]7; Xty
da dwoc madun hoa, 18, xung sau khuéch dai.

NGi chung, ~o voi cac hé théng danh iva khdce, chit luong danh lta clha he
thong danh Ida bdn ddn rdl 6t & i ché do 16¢ do vong quay cao va lhél’p;
dong co khoi dong d¢ dang. Do dé chit luong lam vi¢e cia dong co duoc caj
thicn r6 r¢t nbhu giam sudt ticu hao nhien lieu, dong co tang t6c nhanh chong...
Ngay nay, gia thanh c@a cic linh kién bdn din k€ ci cdc linh kién ¢6 cong sudl
I(’S(n, giam lien tuc. Vi vay h¢ théng danh la -ban din ngay cang dugc st dung
rat rong rai va dan dan thay thé cac h¢ (héng dinh lia ¢6 dicn,
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Chuwong IX

HE THONG KHOI DPONG

9.1. TOC DO VONG QUAY TOI THIEU DE KHOI DONG

Dong co d6t trong khac voi mot s6 dong co khic nhd dong co di¢n, may
hoi nudc ... khong thé td khoi dong duoc. N6i cach khdc, mudn khoi dong domg
co phai cung cdp nang luong d€ quay truc khuyu dong co dén t6c do vong quay
cin thiét cho dong co né va g lam viée. .

Dé&i voi dong ¢o xang, do nhilng yéu t0 sau : ty s0 nén nhd, hén hop duge
chudn bi bén ngoai xylanh, xang dé bay hoi, d6t chdy cudng bic bing tia lia dién
va khi khoi dong hon hop rdl dam do cd h¢ théng khoi dong thuge he théng
nhién licu (xem muc d coa 5.1.2.3) nén toc 4o vong quay t6i thiu dé khoi dong
nho, chi khoang 50 v/ph hodc thdp hon. D€ dat 16c do nay, voi dong co cd nho
hoan toan c6 thé quay bing tay hoac dap chan d€ khoi dong.

Ddi voi dong co diesel, trdi lai, hén hop duge chuin bi bén trong xylanh va
d6t chdy bang td chiy do nén voi ty s6 nén 16n nén lot khi nhitu. Vi vay t6c do
vong quay khoi dong phai 16n. D6i véi dong co budng chdy thdng nhdt, 16c do
vong quay t6i thi€u khodng 125 v/ph, con d&i vdi dong co budng chay ngan cich
khoang 150 dén 200 v/ph.

9.2, CAC LOAI HE THONG KHOI DONG

Tuy thuge vao loai va cich thiic sit dung nang lwgng khoi dong, nguodi ta
phin bi¢t mot s6 loal h¢ ‘thong khdi dong khdc nhau. Sau day ‘12 mot s6 loai
thudng gap trong thuc té.

9.2.1. Khii dong bing acqui

Trong he thong khoi dong ndy, acqui cung cdp nang luong cho dong co di¢n
mot chitu lam quay dong co d6t trong khi khdi dong.
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Hinh 9-1. H¢ thdng khoi dong héng afq‘;i
I. hanh da dimg o dSt wong, 2 stato, 3. roro, 4 vd ding co dién, 5. cd gop,
b diimg dén dén mach so cdp cia hé théng dénh ke, 7. dién wd mach so cdp
cia A thinyg danh ke, B acqui. Y. khoa khai dpng, 10. role dién, 11 can dén ding
12 khap hanh rdng khaio dong, T3 tuc ding <o dién, .’4.‘ bi, 15, I xo, 16, khap triecn

Hinh 9-1 trinh bay so do khodi dong ding acqui cho dong 6 xdng la so
do dién hinh cho hé¢ thdng khoi dong loai nay. °

Khi khdi dong, khéa 9 déng, rolc dien 10 ki€u con truot bi hat sang trdi
s¢ lan 4ot dong cac tiép diém K- K va K-K'. Tiép diém K- K dong sé noi 14t
dién (r6 mach s¢ cip dé hé tro khéi dong (xem muc 8.1) con tiép di€m K-K
«& dua dién vdo mach néi tiép stato 2-cé gép 5 - roto 3 cha dong co dicn
khoi dong, lam dong co dién quay. Dong thoi, role 10 thong qua cin dén dong
11 ddy khop 12 (dang quay) .djch v¢ bén phai d€ an khép véi vanh rang coa
héah da 1, do d6 lam quay truc khuyu cta dong co d6t trong dén t6c do vong
quay cin thiét d€ khoi dong dong co.

Khi dong co di o8, téc d0 vdng quay cha dong co va ddng thdi cia banh
bt Jdong 12 tang I¢én rdt nhanh. Khi d6 bi 14 tdch khoi bé mat try bén trong
cia banh 12, mdi phong lién két giita hai banh 12 vid 16 nén mdmen cia dong
co dor trong khong truyén sang dong co dicn. Tde do cia banh 16 khi d6 chi
b 10c 06 khong td1 cha dong co dién. Nhu vay, voi két ciu 12 khdp mot1 chidu,
khop 12 ngan khong cho M6c do vong quay cia roto qua l6n 6 thé pha héng
domg cd dién.

Sau khi dong co da khai dong, khoa khdi dong 9 duce md ra. Do tac dung
cia cac [0 xo. hdi vi, role 10 dich chuyén v& vi tri ban dau. Khdp 12 tach ra khoi
vanh rang banh ¢ viu cdc ticp dicm K- K cing nhy K- K’ ciing dugc md ra. Dong
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co dien ditng hoat dong va di¢n 1rd 7 khong bi n6i tat nita. Dong co dot1 trong
hoan toan ty lam viéc binh thudng. :

Loai khdi dong nay cé uu &iém la rdt thuan tién khi si dung, khoi dong
nhanh, kich thydc toan bo thi€t bl khoi dong nho nén rdt phd bién ¢ dong co cd
nho va trung binh, ké ci dong 0 xang va diescl, dic bi¢t 1a 6 dong co 0 10, xc
may. Tuy nhién, do acqui d& bj qud tai nén thoi gian khoi dong ngin (khong qud
15 + 20s) va phai thudng xuyén cham séc bio dudng acqui ciing nhd dong co
dién (ch6i than, c6 gop ..) d€ co thé khoi dong duoc chic chan.

% fo o :/7
) CJ (o]
| 5/ 1

Hinh 8-2. H¢ théng khdi dong bdng khong khi nén
1. may nén khi, 2. binh chita khi nén, 3. van khoi dong, 4. van phan phéi, 5. dong co,
6. van .mdr chidu, 7. dudng ddn khi nén

9.2.2. Khéi dong biing khiong khi nén

Nguyén tic lam viéc cda hé théng ndy nhy sau : dwa khong khi nén vao
xylanh = vao thoi diém tdong dng vdi hanh trinh gidn nd sinh cong do do ddy
piston di xubng lam quay truc khuyn dé€ khdi dong dong co.

Khi nén dugc cung cfp tii mdy nén khi 1, hinh 9-2, chila trong binh 2 vdi
4p sudt khoing 2 + 3 MN/m% Khi kndi dong, van 3 md, khi nén duoc din
dén van phan phdi 4. Van phan phdi dugc din dong til truc cam cda dfng co
¢ mhiém vu phan phdi khi nén dén cic xylanh dang thoi di€ém va dang thi
lam viéc, T¥ van phan phdi, khi nén theo cic Ong din 7 qua van mot chidu 6
vao cic xylanh.

Thong thuong, kbi nén do mot mdy nén vdi ngudn din dong rieng cung
cdp. Mot sd loai dong co cd k€t cdu dic biét diung mot xylanh nhd mot mdy
nén dé cung cdp khi nén cho lan khoi dong tiép theo. Khi d6 nhién liéu khong
duoc cung cdp cho xylanh nay. Két thac qua trich nap khi nén, xylanh nay lai
lam viée binh thutng nhu cidc xylanh khic cia dong co.

Hé " ong khdi dong bing khi nén ¢ vu diém 1a khoéi dong rdt chic chan,
thdi gian khdi dong c6 thé kéo dai. Hé thdng ndy thudng ding cho dong co
diesel c¢d trung binh va .cd 16n nhu dOng co mdy phat dién, tau thiy, xe mady
quin sd ... Nhuoc di€m chinh cda hé thdng 12 phic tap va cbng k&nh.
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9.2.3. Khéi déng bing ddéng cc xing phu

Dé khoi dong dong co chinh 2, hinh 93, trudc hét phai khdi dong dong co
xang phu 3 nhd co cdu khoi dong 1. Trén hinh 9-3 trinh bay ki€u khoi dong bang
giat diy qudn quanh puli cia -
dong co phu. Khi ddng co (~ W
phu nd On dinh, ngusi diu 2. | A -3
khién déng ly hop 5 dé \

“truyén momen sang banh da T

va lam guay truc khuyu dong
co chinh, Ly hop cing phai /g\
¢6 chic ning cia khép mot ]
chiéu dé khong cho momen

1 dong co truyén sang dong
co phu khi dong co chinh né
{(xem muyc 9.2.1). Dong co

xang phu O cOng SUAL  inn s-3. HE thing khdi ding bing dong co xdng phu
khoang 20% cong sudl cia 1. co cdu khoéi dong co phu, 2 ding co chinh. 3. dong
cor xdng phu, £ hdp banh da. S Iy hop

dong ¢ chinh.
Khi khodi dong bing dong co xang phu, thdi gian khoi dong c6 thé khd lay,
s6 lan khoi dong khong han ché, nhiét lam mat dong co phy dugc dung ham
nong dong co¢ chinh ©6 téc dung hé tro khoi dong ... vi vay khoi dong rdt chan
chan. Tuy nhién. cdu tao, st dung va thao tdc voi hé thong nay wong doi phic tap,
Loai khéi dong nay thuong diang 6 dong co diesel mdy kéo, mdy 0i, may xic.

9.2.4. Khéi dong béing swc nguedi

Mot s6 dong co ¢d nhd nhu‘ dong co xe mdy, mdy néng nghi¢p .. digc
trang bi h¢ thong khoi dong don gian nhdt thuin tay bang sic ngudi df lam quay
truc khuyu dong co. C6 nhidu ki€u khic nhau nhy giat day quin, (xem muc
9.2.3) ; dap chan ... Ngoai ra, mOl s6 dong co & tO bén canh khdi dong bing
di¢n con c6 thé khéi dong bang tay quay (maniven) khi khong khai Uong dugc

- bang acqui.

9.3. THIET Bl HO TRQ KHOI DONG

. D€ dong co dé khoi dong, thong thudng, trén dong co co bd tri cde thiét bi
hé tro khdi dong (ngoai hé thdng khoi dong thuoc h¢ thdng nhién licu, xem muc
d, thugc 5.1.2.3, hay noi tat dién tré mach so cdp, xem muc 9.2.1). Co rét nhigu
loai thi€t bi hd tro khoi dong khdc nhau nhung phd bién 13 ba loai duoc irinh
bay  dudi  day.
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9.3.1. Co cdu gidm dp

Hinh 9-4 trinh bay mot co cdu giam
ap b6 tri trén nap xylanh cia dong co.
Khi khoi dong, gat tay gat | theo chidu
bl

mii tén, cam 2 sé 1y lén co mé lam cho
xupap luon luon méd. Do khong cé qua
trinh nén hay néi cach khac khong t6n
cong nén nén cé thé quay truc khuyu
dong co mot cach dé dang dén 16¢ do
vong quay khoi dong. Sau d6, gat tay gat
v& vi tri ban diu, xupap ddgc giai phong,
qui trinh nén lai dién ra ¢& dong co nd
va khoi dong: Co ciu giam ap nay rat phd
bién & dong co diesel.

Mot =6 dong o xdng hal ky b aho
quct vong nhu' dong co xe may, dé hd tro
khoi dong, nguoi ta thiét k€ mot van riéng
trén ndp xylanh goi la van pidm dp cing

hoat dong theo nguyén tac trén.

Khac vdi co clu gidm 4p trinh bay
khién khoi dong tic dong, co cdu gidm
wan ty dong va duoc s dung 6
dong c¢o bon ky ¢d nhd Honda
GX 120 KI, GX 160 K1 ... khoi
dong bang diy qudn. Khi khai
dong, toc do vong quay ban diu
nho, lyc cang cia 1o xo0 4 kéo qua
ving 3 lam cho vauv 6 ty vao mit
con doi ma khong 1y vio vong co
2

s6 coa cam 2. Do dé, xupap
khong dong kin. dong co khong co
qui trinh nén nén quéy nhc nhang.
Khi toc dg dong co di 1én, idc ly
tam cia quda viang 3 thing sdc
cang 10 xo, khién cho qua vang
Viu 6 tach
khOoi b& mat con do6i nén con doi

xoay quanh chot 5.

Hinh 9-4, (o cdu giam ap Irén
’ ndp xylanh ,
t Cam, 2 fay gat, 3 xupap #har

O trén c¢hi hoat dong khi ngudi ditu
dp td dong (hinh 9-5) lam viéc hoan

4

A vl

:l—-%
v ]

7 6
vvrs. B 5 \2
[/ |
| 3 —

Hinh 9-5, Co cdu giam dp ne dong

hoan wan tidp xdc voi 18t cd cde
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cung cla cam 2, xupap dugc dong kin theo qui lat cia cam va dong co dugc
 khoi dong. Tai tdt cd cac ché do lam vicc, t6c do vong quay cia dong co luon
16n hon nhidu so voi téc do khdi dong nén vau nang 6 Khong ty vao bé mat
lam viéc cia con d6i lam sai léch qui luat phéi khi

9.3.2. Thiét bi sdy khing khi nap

Mot s6 dong co diesel o
10, may kéo s dyng siy nong

khong khi nap vao dong co
bang cach d6t néng khong khi
trén dudng Gng nap hodc trong

bubng chay dong co. Nhit la

déi voi dong co co budng chiy

ngan cach (do dién tich buodng
chay 14n, mit mat nhi¢t nhiéu
nén kho khaoi dong) thudng si e

dung dién (ré sdy ndng trong
hui')ng chay phy, hinh 9-6, goi Hinh 8-6. Sdy wong khi nap frony budng chay
la bugi sdy. Dicn nang ti¢u thu bang dign trd

1. ndp xylanh, 2 dign trd, 30 dign cuc,

cho dién 1o do acqui cung cép. 4 thén bugi sy, 5 voi phun

9.3.3. Thiét bi sdy toan bé dbéng co

Sdy nong toan bo dong co nhiam tang nhiét do cia moi chit cong tic va
dau boi tron do d6 gidm <6 nhdt cia diu, Qua do tao ditu kién cho qua trinh
hay hoi, hoa tron cia nhién li¢u voi khong khi tao thanh hén hop va gidm ma
sat cing nhu tén thit nhiét trong qud trinh nén nén khdi dong d& dang hon.

bé sdy nong dong co xang thuong dang nuéc néng d8 vao hé théng lam
mat va dé dau nong vao hé thong boi tron.

Daéi véi dong co tau thiy thidng din hdi nudc c¢d nhiét dd cao vao binh
trao ddi nhi¢t d€ gia nhi¢t nudc lam mat dong co. Dong co may kéo doi khi 1ap
mot thi€t bi gia nhi¢t ngay wrén dong ¢o dé ham nong mde va -d#u boi tron.

D¢ sdy nong dong co lam mdt bang khong khi, ngdd®-ta thuong ding mot
dén xi tao ra luong khong khi néng vao bén dudi tdm che mdy,

N6i chung. so véi cidc nudc O xit lanh, 0 nude ta nhiét do khéng khi tuong
. d6i cao nén khong nhat thiét phai si dung cdc thi€t bi nay.
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Chuwong X

KHi THAI VA VAN DE 6 NHIEM MOI TRUONG

Khi thai cta dong co d6t trong 1 mot trong nhilng ngubn chu yéu gay o
nhiém moi trudng. Ngay nay vdn d€¢ bao vé moi trddng dugc quan 1am 0 moi noi
trén thé gidi noi chung va ¢ nude ta noi rieng. Cic nha ché tao dong co dot
(rong phai ddu e nghién ciu d€ ché tao ra nhiing déng co 6 cic thanh phan
doc hai trong khi thai nam trong gidi han nghiém ngal chda cdc tiéu chudn quoc

gia v quoc té.

10.1. THANH PHAN DOC HAI TRONG KHI THAI

Ban chail céa qua trinh chdy 1a qua trinh oxy héa nhién liéu. San vat chay
trong khi thai cia dong co dot trong ¢6 rat nhi¢u thanh phan khdc nhau. Trong
$6 d6 cdc thanh phan sau day gdy 06 nhiém nhiCu nhdt ddi véi mdi trudng :

~ Oxyicachon 'CO,

- cdc loai oxynito goi lat la NOy,

— cac thanh phan cacbuahydrd khong chay hoac chwa chiy hét goi it la
CmHn,

-~ cdc chat thai ¢ dang hat (Particulate— Matter),

— cdac hgp chat ¢6 chia chi. ) )

Oxylcachnn li mot khi khong mau, khong mui nhung rét doc véi co thé
con nguoi. Khi oxytcachon két hop véi sat ¢6 trong sdc t§ cha mau s¢ tao thanh
mot hgp chit ngan can qua trinh hdp thu Oxy cia hémoglobin trong mau, lam
giam kha nang cung cdp oxy cho cic t€ bao trong co thé.

Oxvtnits NOx trong khi thai cha yéu c6 dang NO, khi 6 trong khi quyén
s¢ ¢0 dang NOz. N6i chung, Oxytnito cé6 miu niu do, rit doc d6i voi dudng ho
hdp. Ngoai ra chinh NO2 1a nguyén nhan giy ra cic (ran "mua axit".

Dai vai cacbuahydro thi kb6 ©o hé danh gid tic hai truc tiép. Vi du nhu
paraphin va naphtanin c6 thé coi 1a vo hai. Trdi lai cic loai cacbuahydro thom
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rit doc, vi du, cac loai lién két mach vong co6 nhan benzen la tac nhan gay ung
thy. Tuy vay d¢ don gian khi dua ra cdc tiéu chudn v&é moi trudng, nguoi la
chi dua'ra thanh phin CmHn t6ng cOng trong khi thai. Cacbuahydro cia khi thai
khi ton tai trong khi quyén con l tic nhan gay ra suong mb, gay tac hai cho
mat vi nicm mac cua dadng ho hip.

Cac chdt thai o dang hat bao gdm cdc chdt rdn va long (irif nuoc) 3 nhigt
4o nho hon 52'C. Cac chdt thai rdn chi ySu la muoi than hay con goi la bd
héng sinh ra do phan hiy nhién lieuw va dau boi tron. Mudi than gay doc hai
d6i voi co thé con ngudi vi cd chifa cac loai cacbuahydro doc hai nhy da trinh
bay O (rén.

Trong tiong lai gan, chi (Pb) sé khong duoc pha vao xang dé tang kha
nang chdng kich nd. Vi thé & day khong xét cic hop chidt doc hai chda chi cé
trong khi thai déng co xang. :

Cic thanh phan doc hai chinh trong Khi thdi phu thugc vao loai dong co
duge thé hién ro thong qua cic s6 liéu trong bang 2.

Bang 2
{ {g/kWh)
Thanh phén -
, Dong cd xang Déng co diesel 4 ki | Dong cd diesel 2 ki
co 7G + 80 4 = 1
NO, 12 5+ 8 8
CHn 0 + 100 4+ 29 50
Mudi than 04 14 « 20 122
1 “ .
Thanh ghén \ Ding cd xang DOng cd diese!
& Khéng tai Toan tai Khéng tai Toan tai
CO (% thé tich) 2+ 8 1+ 86 < 004 005 + 03
NO, (phdn tridu) 10 + 100 200 + 1500 < 70 . 00 + 1000
LCMHH {phdn trigu) 300 + BOOO 200 + 2000 50 + 200 100 + 500

Ngay nay, phan 16n dong co d6t trong trén thé gidi 1a dong co 6 to6 vdi
s¢ luong khoang 720 triéu chiéc.” Con o Viét Nam, s6 0 t6 dang hoat domg la
400.000 va s& xe mdy dang luu hanh khodng 3,5 tri¢u chi€e. Vi s6 lyong 6 to
va x¢ may ngay cing tang, khi thdi cia dong co la mot trong nhitng ngudn chi
yéu gay O nhiém moi trudng. DE gidm 6 nhiém, cic nudc du ¢6 cdc co quan
nghién cuu va dua ra cdc tieu chudn han ché thanh phan doc hai trong khi thai
cia dong ¢o O 16. Khi thai cua d(,‘)ng co dugc phan tich thanh phin bing cic
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thit hi diac biét theo cdc qui trinh nhdt dinht di kém theo cac tiéu chuin bfm
hanh. My 1a nuéc dua cdc tiéu chudn wong d6i ngdt nghéo, cac nudc chiuv Au
cing mong mudn 4p dung céc tiéu chuin nay trong tudng lai gan. Sau day la
mot 8 vi du cu thé :

D6i voi xe con (light duty vehiles) sau khi chay 50.000 dam (mile) cac thanh
phiin doc hai khong duge vuot qua :

CO : 34 g/dam

CH : 04 g/dam

NOy : 100 g/dam (phdn ddu nhu da 4dp dung & California 0,4 g/dam)

Cac chat thai rdn (chi yéu la mudi than) : 0,20 g/dam (phin ddu 0,08 g/dam).

D61 v8i xe tdi nhe (light duty trucks) voi trong tai khodng 3 tdn tr6 xudng
cic thanh phin doc hai cho phép cao hon mot chit so véi O xe con.

Con d6i véi xe tdi hang ndng (heavy duty lrﬁcks) dong co dugc dua lén
bang thi céng sudt, tai day khi thdi duoc kiém tra thanh phin, gidi han ndng
d6 ddc hai nhu sau :

CO : 155 g/md lych

CH : L3 g/ma lch

NOx : 10,7 g/ma lych (1t 1994 tro di la 50 g/ma lych)

Cac chét thai rdn : 0,6 g/ma lych (1t 1994 ud di 1a 0,1 g/ma lych).

D€ dam bido cac tiéu chufn néu trén, cac nhd ché 1ao & 1d da phai chi
phi rat nhiu cho viéc nghién cdu gidm cdc thanh phin doc hai trong khi thai
cia dong oo,

10.2. CAC PHUONG PHAP GIAM NONG DO DOC HAI TRONG KHI THAI
DONG CO

Cé nhicu phuong phdp duoc st dung dé gidm ndng do doc hai trong khi
thdi dong co. nhung co thé chia thanh hai nhom.

Nhém thit nhdt bao gbm cic bi¢n phdp lién quan dén cdu tao va 18 chiic
cdc qud trinh lam viéc cda dong co.

Nhom thd hai bao gom cdc bién phap xit Iy khi thai. Sau day sé trinh bay
mot vii bién phdp c¢6 tinh chit dién hinh va dai dién cha mdi nhom.

10.2.1. Phuong phdp ludn hoi khi thdi

Phuong phdap nay dugc dimg ca & dong co diesel va dong co xang (hinh 104).
Mot phan khi thai dugc ddn nguoc tro lai duong nap 7. Lwu lugng dong nguoc
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Hinh 10-1. S0 dB dong co st ‘dung ludn hoi khi thai
1. dong co. 2. bink tidu dm. J. duong thai, 4. dwang ludn hdi khi thai, 5. bo diéu khié'n,
6. budm HET lyw kbl thai 7. duwéng nap

duoc ditu khién bdi van tiét Iwu 6 va bo diku chinh 5 tuy thuoc vao tai trong cla

dong «o.

O déng oo diesel, luong khong khi nap hiu nhu khéng thay d6t theo tai
trong. Do dé khi @i nho, h¢ s6 du luong khong khi A rdt 16n nén nhi¢t dd qua
trinh chdy rdt thip. Dé bao dam dong co lam viéc binh thudng & tai nho, ty so
nén £ phii ién do d6 nhiét do qua trinh chdy & ché do tai 1on rdt cao lam tang
thanh phan NO,

Khi din mot phan khi thai co nhi¢t do cao trd lai duong nap d€ dét, nhigt
d6 qud trinh chdy & (di nho vln du 16n d€ bao dam cho dong co lam viéc binh
thuing ma khong phai tang ty s6 nén & Mat khac do ndng do oOxy trong quid
tirinh chdy it hon nén ndng doé NOy trong khi thai 6 ch€ do tdi nhd cing it
hon. Tuy nhién khi d6 ndbng do0 CO vd CyHn cing nhy mudi than sé tang lén.

Ngoai 10i ich gidm duoc thanh phin NOx di n¢u & treén, phuong phap nay
con ¢ du di€ém la ddng co it nhay cdm vdi su thay ddi loai .nhién licu va ¢
th¢ dung dudc nhing nhién liéu khé chdy nhu alkohol ... do’ nhi¢t dd qua trinh
chayv nho, dong ¢d lam viéc ém hon, t&i trong tac dung lén cdac ehi tiél cha <o
cdu Iruc khuyu - thanh truyén giam.

Khi tai #ang, nhiét d6 cia dong co tang din, bo di2u- khién s& tic dong
dén hudm it lue d€ gidm din luong khi thai luan hoi

Déng cd xang cang sit dung phuong phap nay O ché dé tdi nho. Cang gidng
nhy & dong co diescl, do hoa tron véi mot luong khi thai cd nhiét d6 cao nén
nhi¢t d0 cda qud trinh nén tang, dam bao cho hén hop duoc d6t chdy dé dang.
Mat khdc ndng do Oxy khi dé gidm va nhiét d0 trong qud trinh chdy nhd nén
nong d6 NOx tao thianh trong khi thai s¢ gidm ro rét. D6 1A muc dich chinh
cia bi¢n phip nay. Tuy nhién, 6 ché d6 khong (ai, khi thai khong duge dua trd
lai d€ dot, vi khi do hdn hop o6 thé khong chiy duoe, dong co sé bi *chét maiy.
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Tom lai, phuong phdap dua mot phan. khi thdi 1rd lai d6t trong budng chay
duoc ding cho ca dong co dicsel va dong co xang nhing chi 0 ché dé tdi nho.
O ché do toan tai khong duoc dua khi thai trd lai dé d6t vi khi d6 sé fam
gidm coOng sudt cde dai cia dong co.

Mot s6 O to cia cdc hiang nhd Mercedes — Benz, MAN, Toyota ... da sif
dung phuong phdp nay.

10.2.2. Phuong phdp hinh thanh khi hén hop phin loip

Phuong phap nay dugc st dung & déng cd xdng. Ban chBt cia phuong phap
nay la bé tri mot bugi danh lia trong budng chdy cia ddng co tai vi tri hdn
hop ¢ thanh phan 4 nhd (hén hop dam) dé d6t hdn hop bang tia lua dién.
Phan hén hop nay sau khi bdc chdy s€ lam mdi d€ d6t phan hdén hop cdn lai
c6 thanh phdn A 16n (hdn hop nhat). Nhu vay, h8n hop toan bd cia dong co
la hén hop nhat sé duoc d6t chdy ki€t — hdn hop nay & dong co thong thudng
la qua nhat, khong thé chay dugc - do d6 gidm dugc céc thanh phin doc hai
trong khi thai. i '

Hién nay, tit c¢d cdc nhd sin xudt 0 10 hang dA3u th€ giéi d2u nghién citu
ch€ tao dong co hinh thanh khi hén hop phan Iép va da dua ra r4t nhidu loai
két cdu véi budng chdy thdng nhdt vd budng chéy ngan cach. Hinh 10-2 neu
mHt vi du v& modt loai dong co
phan idp clia hang Ford cd ten la
Ford Proco voi budng chdy th6ng
nhat. Nhién li¢u dugc voi phun 2
phun viho gln tam xylanh 1ao thanh
tia phun vdi goc tia khoang 100°
Do két cdu duong 6ng nap 5 c6
dang xodn tiép tuyén nén trong
xylanh vao 1hdi di€m phun nhién
litu vin cOn dong xody quay tron
cda khong khi quanh tam xylanh.
Nhién liéu phun ra sé duoc cuén
theo va hoa tron véi khong khi tao
thanh hén hop. Do anh hudng cia
lyc ly tam nén thanh phin hén hop
- cang xa tam quay (cang sat
thinh budng chdy) thi cang dam.
Bugi dugc dat & mot vi tri nhat Hinh 10-2. Phuang phip hinh thanh khi hdn
dinh so vdéi tam xylanh (ddu chi hop phén lop Ford Proco

thap trén hinh 10-2). Khi bugi bat L xylanh, 2. voi phun, 3. bugi, 4 nép xylanh,
: 5. dudmg nap, 6. dwing théi, 7. piston
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tia Ia dién, hén hop sat bugi (co thanh phan dam) sé chdy va fam mbdi dé dot
phén hén hdp con lai. D& véi loai dong cd hinh thanh khi hén hop kieu ny, thdi
diém phun va thdi diém danh kia c6 quan hé mat thi€t vdi nhau va dugc didu
khién bang thiét bi dién ul

Dé dizu chinh tai trong cta dong co 1if toan tai dén 50% tai ngudi ta chi
thay d6i luong ohién liéu phun vao budng chdy, con luong khong khi nap gid
khong d6i. Phwong phap digu chinh nay gidng nhu & dong co diesel goi la didu
chinh chdt. Tt 50% tai (rd xubng, luong khong khi nap ciing dugc di2u chinh
thong qua mot budm ti€t lwu (khong trinh bay trén hinh v€) vi khi d6 hén hop
qui nhat, t6¢ do lan tran mang lka giam, qud trinh chdy toi dan dén giam manh -
tinh kinh t€ cda dong co.

Phuorg phdp hinh thanh khi hdn hop phan lép & dong co xéng [a loai hinh
thanh khi hén hop bén trong gan voi hinh thanh khi hdn hop cia dong co diesel
Vi vity, dong ¢o nay ngoai kha nang gidm doc hai trong khi thii con c6 wu di€ém
khic so véi cia dong co diesel nhu sudt tiéu hao nhién ligu thdp 0 ché do tai
trung binh va nhé. Do dé nd rdt thich hop cho dong co 6 10 chay trong thanh
phé 1a dong co thuong xuyén lam viéc voi cac ch€ df tai trong nay.

Cac bien phap v& k€t cdu dé giam doc hai khi thai con rdt nhieu nhung
do gidi han v& khuon khd nén khong trinh bay trong gido trinh nay.

10.2.3. Xic i khi thdi

Mot sé bign phap v@ két cdu dong co di trinh bay O trén — dac biét la
ddi véi dong co 0 16 — dé gidm ndng dO cic thanh phan doc hai trong khi thai
khong thé luon ludn théa man cic tiéu chudn ngay cang cao v& bao v moi
trtdng (nhd mot s tiéu chufn cda M§ da trinh bay O diu chuong nay). Chi co
thé giai quyét trict d¢ vin d& nay trén co sO 4ap dung cic phuong phdp xd Iy
khi 1hai trong cac bo xd ly dat trén dudng thai cia déng co trén co s¢ cdc
phuong phap xit Iy nhigt, xit Iy héa hoc va xi ly co hoc (thyc chir & loc co
hoc). Phuong phap xd ly ahiét vé thuc chat 1a dda khu thdi vao mdt budng dot
wrén duong ong thiai dé tiép tuc dot cde thanh phin CO cing nhd CyHn Tuy
nhién, phdong phdap nay khong xid ly dugc NOy, do do khong cé y nghia thuc
ué€n nén khong xét 0 day ma chi xét hai phuong phdp xd Iy hoa hoc va xu ly
o hoc.

Nhu trén da khao sat, do nhiung dac thi rieng nén thanh phin doc hai trong
dony co xang va dong ¢o diescl khac nhau, vi vay cdc bién phap xi 1y doc hai
cling ¢6 nhitng diém khdc nhau. Sau day s€ trinh bay mot s6 bién phép phé bién
trong thuc t€ cho titng loai déng co.
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Hinh 10-3. B6 xib Iy ba thanh phén
Iowe, 2 dap dgm, S t6i 3 4 1op vér ligu rung giam, 5. lap xic tac

u. Dong cd xdng

DGi voi dong o xang, ngudi ta da tm ra mot by xi ly xidc tac (catalyst)
cd 1hé dong thoi xd Ly 16i 90% cac chat doc hai chinh Ia CO, CmnHn va NOx-

Bo xit 1y nity dude goi la bo xit Iy ba thanh phan (hinh 10-3).

Vo | clia bo xit ly thddng bang thép. Gida vo va 16i c6 mot Ilép dém 3
bing x0i vo ¢ hodc phoi thép dé bu trit gian nd vi nhiét. L6i 2 thuong bang
eom rong véi chicu day vich khoang 0.2 mm va mat dé khoang 80 l(’S,"*;:m2 hoac
bing thép 1d cudn lai d€ tao ra cde ranh luu thong cho khi thai Ivu dong qua.
Nguoi ta phi ts¢n bé mat cla rdnh mot 16p val liéu trung gian 4 (wash — coast)
hing - AlI2O3 0 tic dung lam tang d9 Idi lo6m cha bé mat do d6 tang dién
tich tham gia phan dng (dién tich tiép xic dat 1di 15 + 25 mzfcm“"). Bén trén
Iép trung gian T lop vat licu xic tdc 5 bang kim loai hiém 1a platin va rodium
vdi mat do khoang 1.5 dén 2 gam cho 1 dm> thé tich 15i.

Platin ¢0 tac dung x@c tac tang cdong qud trinh oxy hoéa con rodium tang
cuong qua trinh kha,

Quii trinh oxy hoa gom ¢d cdc phan dng sau :

CO+ 12 O, = CO,
CoHp + (m + n/4)0; = m CO; + n/2 HO.

Con qua trinh khit, vi du nha d6i voi (NO) :

NO + CO = 12 N; + CO,.

Tuy nhitn cutng do cic phin dng noi trén phu thudc rdt nhidu vao mic
do dim nhal cda hién hop cong tic cia dong co. Hinh 10-4 thé hién ro quan
h¢ nong 06 cic thanh phdn doc hai trude bo xit ly (a) va sau bo xit ly (b)
theo h¢ s6 du luong khong khi A,
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Hinh 10.4. Thanh phén dgc hai cta khi thdi trwdc xit Iy a) va saw xik Iy b)

nong do trudc bo xit ly — nong do sau bo xu ly '

Thong s6 7 =

nong do trudc bo xi ly

duge goi la hiéu qua xi ly. DSi véi by xi Iy ba thanh phan, 7 cb thé dat tdi
90% tai moOt vang rdt hep xung quanh gid ‘trj h¢ s6 du lugng khong khi A = 1 (hnh
10~ 4b). Vi vay, h¢ th6ng nhién li¢u cia dong co cu thé 14 bo ché hea khi (co
trang bi dién i) hay thi€t bi phun xang ‘phdi diBu chinh sao cho 1 = 1. Mot
bo cam bi€n A duoc lip trén dudng Ong thii phia trudc bo xit Iy s& cung cdp
tin hiéu v& thanh phin A cho b6 didu khién dién ti cia hé théng nhién lieq.

Cam bi€n A (hinh
10~ §) thyc chat gom cic
dicn cyc xdp 4 bing
platin, & gita cdc dién
cye nay co mot lép chat
dién phan ran 2. Toan
bo khéi dién cdc dudc
lip trong vo thép mong 3
e cic cila d€ khi thai di
qua. B& mat cia dién cuc
ngoai liép xuc véi dong
khi thiai c6 nong do Oxy
rit nhé, con dién cuc
trong ti€p xac véi khong
khi tinh. Do 6 su chénh
léch vé ndng do Oxy nén
giffa hai dién cyc xudi
hicn mot dién ap dudce
xdc dinh bang von k& 6.

—( O~

} 5
1 '
\ |
77Z7ZNEM
\\ I !
| 4
Khi thai ! - 8
2 — 3

LN

Hinh 10-8. Cém bién thanh phiin hé s& du luong
khong khi A

1. dudng ong khi thgi, 2. chér dién phdn rén, 3. vd bdo v,

4. dién cuc, 5. ndp bao vé, 6. von ké
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Tin hiéu dién 4p nay duoc truyén vé b0 diéu khién cia h¢ thong nhién licu.
Chi tit nhiér do 300°C tro 1&n chat dién phan mdi cho cdc ion oxy di qua. Do
d6, dé nhiét do cia cam bién nhanh chong dat gid tri nay, nguoi 1a bd tri mot
bo phin gia nhiét cho cam bién (khong thé hign trén hinh 10-5).

Hiéu qua xd ly con phy thudc vao nhiét d6 va cac thanh phan khic trong
khi thai. Ving nhiét do lam viéc cia bo xit 1y tit 300 dé€n 900°C. Néu trong sin
phidm chdy c6 tap chdt hoac cic chét phu gia trong xang hoac diu boi tron bim
trén b& mat hdp thu cia bd xil 1§ thi hitu qud xit 1y sé gidm rft nhidu. Cu thé,
dong co c6 bo xu Iy ba thanh phin khong duoc ding xang pha chi.

b. Ddng co diesel

Ddi voi dong co diesel, viéc dieu chinh tai trong duge thyc hién binpg didu
chinh chat, tic h¢ s6 du luong khong khi A thay ddi trong mot pham vi rét rong
nén khong th€ ding bd xi 1y ba thanh phan (doi hoi A = 1). Bo xit Iy ding
trong dong co diesel chi ngan va gitt lai 6 16i bo xi ly cac tap chdt rdn chi yéu
la mubi than nén con goi 13 b lgc. Mot bo loc nh vay dudc thé hién trén hinh
10-6. Bo loc trén hinh 10-6a c6 16i loc bing gém x6p dat trong vo thép. Khi khi
thai di qua cdc 10 xdp cida 15i loc, cdc phdn tif mudi than s& duoc gilt lai. Loi
cla b0 loc trén hinh 10-6b gdm cdc 6ng thép mong duc 18 duoc quin quanh
bang soi gém.
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. Hinh 10-6. Loc mudi than trong khi thai ding co diesel
1. 16i loc bdng gbm xép, 2 16i loc c6 xuong bdng thép, quin soi gbm
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Mot phuong phap loc thong dung trong ky thuat n6i chung la phudng phap
loc tinh dién. Nguyén ly cia phuong phip nay co thé tom tat nhu sau : dong khi
thai duoc ddn qua moét tif trudng tinh dien nén cac phin ti mudi than s& bj
nhiém tif do do s¢ bi giit lai.

Vin d® dat ra d6i véi loc muéi than 1 sic cdn cua bau loc cang ngay cang
tang lén theo thpi gian lam viéc cia dong co nén phai gidi quyét vice xu ly cac
chdt thai tich luy trong bo loc. Thong thudng, ngudi ta ti€u hiy mudi than tich
jiy bang phuong phip d6t d€ tao thanh CO;.

Binh thudng muéi than chi c6 thé chdy & nhiét d¢ 600 dén 700°C. Nhiét do
nay chi dat duoc tai bd loc khi dong co lam viéc & ché€ do tai trong va t6c do
vbng quay cuc dai. Vi vy ngudi ta nghién ciu cdc bién phap dé gidm nhiét dé
chdy cita mudi than bang cdc chdt xic tic tang cuong qua trinh 6xy héa theo
phuony phip pha viao dau diesel, vi du nhu pha miang gan, hodc trén ldn vii
dong khi thai, vi du nhu tron lan clorua dong. Nhiing phuong phdp viia néu co
th¢ giam nhi¢t d6 chdy cia muoi than trong khi thai xuéng dén 300°C.

Phuong phap théng thuong nhit la, trong 1hoi gian dong co khong lam viée,
thio 16i loc d& d6t muoi than, '

Ngoai bi¢n phap loc va xit Iy cdc chdi thai rdn néu trén, cic nha ¢hé 1ao
dong co da va dang nghién cifu 88 fim ra cac gidi phap giam thanh phan muoi
than trong khi (hai cia dong co diesel theco cdc hudng nhu hoan thién két ciu
cia hé¢ théng bom cao dp, voi phun, té chéc budng chdy, bao dam cac dicu kién
k§ thuat cia dong co khi van hanh ... Muc tiéw phdn ddu 12 I3m sao giam ham
luong mudi than trong khi thii dén muc bdo dim tuan tha cic tiéu chudn vé moi
trusng ma khong phai ding ioc, vi bo iri loc trén dudng thai lam tang sdc can
dan dén giam tinh kinh t€ cia doéng co.
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