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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn thoéng tin cé thé duge phép
dung nguyén ban hodc trich ding cho cac muc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh 1&€ch lac hodc str dung v&i1 muc dich kinh doanh thiéu

lanh manh s€ bi nghiém cam.



LOI GIOI THIEU
K§ thuat chung vé 6 to va cong nghé sira chira 6 t6 1a mot mang kién thirc co ban cho
nhitng nguo1 cong nhan sura chita 6 t6 tuong lai. Kién thitc moé dun Ky thuat chung vé 6
td va cong nghé stra chira 6 t6, s€ gitp cho nguodi hoc budc dau ti€p can dugce voi doi
tuong nghé nghiép, tir do c6 thé xac dinh dugce muc dich va tam the hoc tap.
Nham trang bi cho hoc vién mot s6 kién thirc co ban vé: Cau tao chung cua 6 to, cac
loai 60, cac khai niém vé hu hong mai mon chi tiét, vé cac phuong phap lam sach chi

tiét, kiém tra, stra chita cac chi tiét va cong nghé phuc hdi chi tiét; cong dung, cdu tao va
phuong phap sir dung cac dung cu cam tay nghé stra chita 6 6.

Hoc xong mo6 dun nay hoc vién s€ c6 kha nang:
e Trinh bay dugc vai tro va lich st phét trién ciia 6 t6.
e Phan biét duoc chung loai va cau tao 6 to.

e Phét biéu duoc khéi niém vé hién tugng, qua tr‘lnh cac giai doan mai mon, cac
phuong phap to chic va bién phap sua chira chi tiet.

e Nhan dang dugc cac bo phan cua 6 t6 va cac loai 0 t6.
e Trinh bay dugc cac khai niém va ciu tao chung ciia dong co dét trong.
e Phat biéu duoc céc thuat ngir va dy da céc thong sé ky thuat ctua dong co.

e Trinh bay duoc ciu tao, nguyén Iy hoat dong cua dong co mot xi lanh dung nhién
li¢u xang, diesel thugc loai bon ky, hai ky.

e Phan tich duoc cac uu nhuoc diém cua tirng loai dong co.
e Trinh bay duoc ciu tao va nguyén Iy hoat dong cua dong co nhiéu xi lanh.
e Lap duoc bang thi tw nd cua dong co nhiéu xi lanh.

e Nhén dang dugc c4c co cdu, hé thong trén dong co va nhan dang dang cac loai
dong co.

e Xac dinh duoc diém chét trén cua piston.
e Trinh by dugc nguyén Iy hoat dong thuc té cua céc loai dong co.
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Noi dung tong quét va phan phéi thoi gian:

Thaot gian
S6 N . Tong | Ly | Thuchanh, | Kiém
T Tén cac bai trong moé dun s& thuyét thi nghiém, tra
thao luan,
Bai tap
1 | Bai 1: Téng quan chung vé 6 to 9 3 6 0
2 | Bai 2: Khéi niém va phan loai dong co @6t | 11 4 7 0
trong
3 | Bai 3: Nguyén ly lam viéc dong co4 kyva| 5 4 0 1
2 ky
4 | Bai 4: Dong co nhiéu xy lanh 18 4 13 1
KIEM TRA 2
cong: 45 15 26 4




MUC LUC

1. Lo1 gidi thi¢u

2. Noi dung mon hoc

3. Muc luc

4. Toéng quan chung vé 6 to

5. Khai niém va phan loai dong co d6t trong

6. Nguyén ly lam viéc dong co 4 ky va 2 ky
7. Dong co nhiéu xy lanh

8. Tai li€u tham khao
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52
61



GIAO TRINH MO DUN

Tén mé dun: K§ thuat chung vé 6 to
Ma mé dun: MD 13
Vi tri, tinh chét ciia mé dun:

- Vi tri: M6 dun duoc b tri day sau cac mén hoc/ mé dun sau: MH 07, MH 08, MH 09,
MH 10, MH 11, MH12,

- Tinh chat: La m6 dun chuyén mon nghé.
Muc tiéu mo dun:
- Vé kién thirc:
+ Trinh bay duoc vai tro va lich sit phat trién ctia 6 to
+ Trinh bay dwoc nhiém vu, yéu cau va phan loai cac bo phan co ban trén 6 to

+ Trinh bay duoc ciu tao, nguyén 1y hoat dong cua dong co mét xy lanh va nhiéu xy
lanh diing nhién li¢u xang, diesel loai hai ky, bon ky

+ Phat biéu duogc khai niém vé hién twong, qua trinh cac giai doan mai mon, cac phuong
phap to chirc va bién phép sura chira chi tiét

- Vé k¥ nang:

+ Lap dugc bang thtr tw nd ctia dong co nhiéu xy lanh

+ Nhan dang duoc cac co cau, hé théng, tong thanh co ban trén 6 t6.

- Vé ning luc tu chu va trach nhiém:

+ Chap hanh dung quy trinh, quy pham trong nghé cong nghé o to

+ Rén luyén tinh ky luat, can than, ti mi cia hoc vién
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Bai 1: TONG QUAN CHUNG VE O TO
Muc tiéu:
- Phat biéu dung khai niém, phan loai va lich st phat trién 6 t6
- Trinh bay nhiém vy, yéu cAu va cu tao clia cac bd phan chinh trong 6 t6
- Nhan dang dung cac bd phan va cac loai 6 to
- Chép hanh dung quy trinh, quy pham trong nghé cong nghé 6 to.
1. Khai niém veé 0 t6:

Ot6 1a phuong tién van tai duong bo chu yéu. Ot co tinh co dong cao va pham vi
hoat dong rong. Vi vay trén toan thé gidi oto hién nay dang dugc dung dé van chuyen
hanh khach hoic hang hoa phuc vu cho nhu cau phat trién kinh té qudc dan va quéc
phong.

2. Lich sir va xu hwéng phat trién ciia 6 to:
- Nam 1600 ngudi Ha Lan thuc hién chiéc xe chay bang sitc gié nhu thuyén budém.

- Nam 1650 chiéc xe c6 bdn banh van chuyén bang cac 16 xo tich ning duoc thiét ke
bai nghé s¥, nha phat minh nguoi y Leonardo da Vinci. Sau d6 1a sy phat trién ctia ngudn
dong luc cho 6t6 : dong co gid, dong co6 khong khi nén.

- Nam 1769 danh dau su ra doi ciia dong co may hoi nudc ( khoéi den, 6n , kho van
hanh.. ) va vao thoi ky nay chiéc 6t6 tai dau tién ra do.

- Nam 1860 dong co bdn ky chay ga ra doi danh diu cho su ra doi ctia 6t6 con ( loai
xe nay dung cho gidi thuong luu nguoi Phép).

- Nam 1878 dong co 2 thi va 4 thi ra doi do ong ky su nguoi Duc OTTO phat minh
nhung chay rat cham khoang tir 10 — 20 Km/h.

- Nam 1885, Karl Benz ché tao mot chiéc xe c6 mot may xang nho d6 1a chiée 6to
dau tién.

- Nam 1896 6ng Diesel ché tao ra dong co chay bang diu cin.

* Cudc cach mang xe hoi chi bat dau vao 1896 do Henry Ford hoan thién va bt dau
lap rap hang loat I6n. Vao nhiing nam ti€p theo 1a su ra doi cac loai xe hoi cua cac hang

Renault va Mercedes (1901). Peugeot (1911).

Ngay nay chiéc 6t6 khong ngimg phat trién va hién dai, cong nghiép xe hoi di tre
thanh nganh cong nghiép da nganh.

Xe hoi c6 hop s ty dong ra doi vao nam 1934



Nim 1967 xe hoi ¢6 hé théng phun xing co khi.

Qté phat trién di cung voi tinh ning an toan: 1971 ABS: Anti-lock Brake System
(h¢ thong trong bo cimg banh xe khi phanh),1979 (Pk k¥ thuat s6 ), EBD: Electronic
Brake Distrition (phan phoi lyc phanh dién tir), TRC: Traction Control (diéu khién luc
kéo), di€u khién than xe:Active Body Control (ABC)....

Téc do cua xe cong duoc cai thién khong ngung: Nam 1993 vén tbe cua xe dat 320

km/h va dén nam 1998, VMax= 378 km/h. Cho dén nay 6t6 c6 thé dat toc d 16n hon
400km/h.

Xu huéng phat trién 6t6 trén thé giéi hién nay 1 ting tai trong, ting toc do, ting
tinh kinh té nhién liéu, tang tinh ti€én nghi va giam 6 nhi€ém moi truong.

bé phuc vu cho xu hudéng phat trién trén, cdc thanh tuu khoa hoc k¥ thuat méi nhu: tin
hoc, tu dong diéu khién, dién tr, vat liéu mdi...déu da dugc nganh ché tao 6t6 rng dung.

3. Nhiém vu, yéu cau va phén loai cac b phan chinh trong 6 to:
Ot6 bao gém cac phan chinh sau day: Pong co, khung gam 6t6 va trang thiét bi 6t0.

3.1. Dong co:

3.1.1.Nhiém vu:

bong co dot trong 1a mot loai dong co nl}iét, hoat ‘d(f)ng nho qua trinh bién ddi tur
hoa nang sang nhi¢t nang do nhién li¢u dugc dot chay, ré1 sang dang co nang. Qua trinh
nay duoc thuc hién trong xylanh dong co.

3.1.2.Yéu cdu:

- bam bao duoc cong suat, toe do.

- C6 tac dong truc tiép dén moi trudng: Gay 6n, gay 6 nhiém mdi truong... do khi
thai gay ra.

3.1.2. Phan loqi:
DPong co ddt trong duoc phan loai nhu sau :
* Theo nhién li¢u sir dung
- bong co dung nhién liéu xang (dOng co xang).
- Bong co dung nhién li¢u diesel (dong co diesel).
* Theo s6 lwgng xylanh

- Bdong co c6 mot xylanh



- Pong co c6 nhiéu xylanh (bdn, sau, tam xylanh ...).
* Theo cach bd tri xylanh

- BOng co c6 xylanh dat dung.

- BPong co xylanh dit nghiéng.

- Pong co xylanh nim ngang hodc mot hang (kiéu chit V)
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Hinh 1: Céach b tri xylanh
a. Xylanh bé tri mot hang b. Xylanh bé tri thanh hai hang (chit V)

c. Xylanh bé tri doi nhau d. Xylanh b6 tri hinh sao



* Theo phwong phap tao hoa khi va d6t chay nhién liéu

- Pong co tao hoa khi bén ngoai, tirc 1a loai dong co ma hon ho‘p hoi nhién liéu va
kh@ng khi dugc tao thanh & bén ngoai xylanh, nho m@t bo phan C(:) cau tao dac biét (bo
ché hoa khi) sau d6 duogc dua vao xylanh va dugc dot chay ¢ day bang tia Itra dién (dong
co Xang).

- Pong co tao hoa khi bén trong, tirc 1a loai dong co ma ma han hop nhién li¢u va
khong khi dugc tao thz‘ml} O bén trong xylanh, nhd mdt by phan c6 cau tao dac biét (bom
cao ap, voi phun...) va hon hgp nay tu chdy do khong khi bi nén ¢ nhiét do cao (dong co
diesel).

* Theo s6 lwgng hanh trinh cia pit tong
- Dong co bon ky
- Dong co hai ky
* Theo kiéu chuyén ddng caa pit tong
- Pong co pit tong chuyén dong tinh tién
- Dong co pit tong chuyén dong quay (dong co Wanken)
* Theo diéu kién nap
- DOng co tang ap
-  DBdng co khong tang ap
* Theo phuwong phap lam mat
- Pong co lam mat bang nudc
- Pong co lam mat bang gid
Ngoai ra con c6 thé phan loai dong co theo cong dung, theo tdc do cua pit tong.
3.2. Khung gim 6té:
3.2.1. Nhiém vu:

- Gam xe cung voi cac chi tiét bén ngoai, chi tiét bén trong va dong co cau thanh nén 6to,
gam xe quan ly cac chirc nang lai xe, quay vong va dung xe.

3.2.2. Yéu cau:
- Thay ddi chiéu chuyén dong ciia xe.
- Gitip xe chuyén dong v6i cac van toc khac nhau khi can thiét.
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- Pam bao cho xe dimg tai chd ma khong can tit may.
- Dan dong mo men x04n ra ngoai cho cac bd phan dat biét.
3.2.1. Phan loai:

Gam 6t6 gdm c6 cac h¢ thong chinh sau day:

K/
0‘0

Hé thdng truyén luc.
% Hé thong 14i.

% Heé théng phanh.

% He théng chuyén dong

- Hé théng truyén luc ¢c6 nhi€ém vu nhan va truyén dong tir dong co dén banh xe chu
dong.

- Hé thdng chuyén dong gdm khung v, cac vo cau, banh xe, hé thong treo
- Hé thong diéu khién gom hé théng l4i va hé théng phanh.

3.3. Trang thiét bi di¢n 6té:

3.3.1. Nhiém vu.

Chiéu sang trong va ngoai xe, cung cap di¢n cho phu tai va nap dién cho ac quy, bao
tin hi€u, thong tin cho tai xé va nguoi di duong.

3.3.2. Yéu cdu:
- Hiéu dién thé va cong suét phai du 16n.
- Bién ap phat ra 6n dinh & moi ché d6 cong tac cua dong co.
- C6 d6 bén, hiéu suat cao va gia thanh thap.
3.3.3. Phan loai:
- bi¢n dong co
- Dién than xe
4. Céu tao cac bd phan chinh trong 6t6
4.1. Dong co:
Trén 6t6 dong co 13 bd phan quan trong quyét dinh dén cac thong s co ban cta 6to

nhu: Cong suat, tbc do, trong luong hang hoéd hay hanh khach chuyén ché cua 6t6 va céc
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tinh nang khac. Co tac dong truc tiép dén moi truong: gay on, gy 6 nhiém méi truong...
do khi thai gdy ra. Vi vy, dong co chiém sd % Ién vé gia thanh cua ca 6t6 (20 - 30%).

4.1.1. Céu tao chung dong co

Pong co gdm c6 cac co cAu va hé théng sau:

4.1.1.1. Co céu cb dinh:

- Nip may: La chi tiét ndm trén than mdy, mit dudi ctia n6 16m vao cling véi piston

va xylanh tao thanh budng dot, bén trong nap may c6 céac 16 dau va 16 nudc dé boi tron va
lam mat cac bd phan gan trén no.

MWép quy lat

Eg_l i

o : e ; Cira nap

e, = = 1 AD nundc

Gioding nap quy 1Al

Buong dat

Hinh 2: Nip may déng co

bicu ki¢n lam viéc cia ndp may lam viéc rat xau. Chiu nhi¢t do cao va dp suat 1on
va chiu an mon hoda hoc do cac san vat chay va nhi¢t d cao gy ra. Ngoai ra n6 con phai
chiu ap suat nén do lyc siét bu 16ng gay ra.

Nép may co thé dugc lam tir hop kim nhém hogc hgp kim gang, tuy nhién hop kim
nhom nhe hon va dan nhiét tot hon nén duoc ding phd bién.

- Than may: Két hop véi cac chi tiét khac nhu xylanh, nap may, piston tao thanh
khong gian dé thyc hién qui trinh hat, nén, chiy méi chat cong tc roi thai san vat chay ra
ngoai tao nén chu trinh lam viéc lién tuc.

Ngoai ra than mdy con dong vai tro truyén nhiét gitra moi chat cong tac va moi
truong dé 1am mat dong co.

Than may 1a mot khung chiu lyc trong d6 c6 bd tri cac 6 truc khuyu va cac chi tiét
khéc cua dong co va lam gid do de bat cac chi tiét khac va bo tri tuong quan cta cac bd
phan chi tiét nhu: Truc khuyu, truc cam, xylanh....
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Than may

{ Thép duc

Ao xi lanh

Hinh 3: Than may va It xylanh

- Catte ddu: Puoc gin phia dudi ciia hop truc khuyu né dung dé chira dau boi tron
va lam mat khi dong co hoat dong va che kin cac bd phan lam viéc bén trong than may.

Gitra hop truc khuyu va than dong co dugc cach nhau la mdt tAdm ron lam kin.

Catte thuong c6 vach ngin dé giam dao dong cia nhot va dam bao nhot ludn ngép
trong loc tho khi xe chay trén duong nghién hoac leo, xudng doc hay khi phanh dot ngot.

Catte duoc lam béng thép can hodc c6 mot sb dong co catte dugc lam b::ing hop
kim gang hay hgp kim nhom.

Hinh 4: Céu tao ddng co

4.1.1.2. Co ciu truc khuyu - thanh truyén
13



- Tryc khuyu: La mét trong nhitng chi tiét quan trong nhat, cudng do lam viéc 16n
va c6 gia thanh cao nhat trong dong co.

Khi 1am viéc truc khuyu nhan lyc tir piston do thanh truyén chuyén dén va bién doi
lyc thanh m6 men xodn truyén cho céc co cau truyén dong. Ngoai ra truc khuyu con dan
dong mdt s6 chi tiét phu nhu: Bom cao ap, canh quat.

Trén truc khuyu gém c6 céc cd truc, cac chot khuyu, cac ma khuyu. Co bién va co
truc co 16 dau dé boi tron.

Do truc khuyu chiu nang luc 16n, img suét cao, van tdc cao nén can phai c6 do bén,
d6 cung ving phai tot, chiu mai mon va can bang tinh ciing nhu chuyén dong phai ém.
Vit liéu ché tao la thép cacbon trung binh. béi véi dong co co tdc do cao truc khuyu
duogc lam bang thép hop kim mangan hodc thép hop kim niken — crém.

G4 trye khuyu!Cé fruc chinh ;
Béi treng can bang

Truc khuyu

Hinh 5: Céu tao truc khuyu

- Banh da: Pam bao tdc d6 quay ddng déu cua truc khuyu dong co.

Qua trinh 1am viéc banh da tich liiy ning luong sinh ra trong qua trinh sinh cong dé
bu lai cho qué trinh con thiéu hyt trong cac hanh trinh ti€u hao cong.

Banh da 14 noi con dé ghi lai nhyng ky hiéu nhu: DCT, DCD, goc danh lira ...
Pbi vai cac dong co c6 toe do thap banh da duoc 1am bang loai gang xam dc.

DPdi v6i cac dong co co tdc d6 cao banh da duoc dap hodc duc lam béng cac loai
thép cacbon thap.

- Thanh truyén: La chi tiét dé két ndi giira piston véi truc khuyu théng qua chét
piston. Trong qué trinh lam vi¢c thanh truyén nhén luc tir piston va truyén cho truc khuyu
va nguoc lai.

Két ciu cua thanh truyén gom ba phan: Dau nho, than va dau to.
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Dau to thanh truyén gom hai nita 6m Iy chét khuyu dé chéng mon va tién loi cho
viéc stra chita nguoi ta gan hai nit bac 16t vao hai nita thanh truyén va dugc ghép voi
nhau bang bu 16ng. Do vay vat li¢u ché tao bulong dugc lam bang thép hop kim.

Hinh 6: Ciu tao co cau truc khuyu — Thanh truyén

4.1.1.3. Co cdu phéi khi: Co ciu phbi khi hay con goi 14 hé théng phan phéi khi co
cong dong diéu khién qua trinh trao d6i khi trong xy lanh. Thuc hién cac cong viéc dong
md cac cira nap va clra xa voi muc dich nap day khong khi, hon hop chay (hdn hop chay
gom xang - khong khi dbi voi dong co xang) va thai sach khi chay ra khoi xy lanh.

Chuyén dong quay cua truc khuyu duoc truyén qua cho truc cam théng qua ddy dai
cam hodc xich cam lam quay truc cam, khi truc cam quay cac banh cam s€ tdc dong lam
déng md xupap.

Trong dong co d6t trong thudng gdm cé cac loai sau:

15



+ Loai dung tryuc cam - xupap : loai nay c6 két cau don gian dugc dung phd bién
trén cac loai dong co hién nay.

+ Loai dung van truot: loai nay co két cau phtrc tap kho ché tao, da sb dung trong
cac xe dac chung nhiéu xe dua.

+ Loai dung piston dong m¢ cira nap va cua thai ( cua dong co hai ky) co két ciu
don gian, khong phai di€u chinh nhirng chat lugng trao do6i khi khong cao.

16



Hinh 8: Co ciu din déng truc cam

4.1.1.4.H¢ thong cung cdp nhién liéu.

Cung cap nhién liéu v6i ap suit cao tir thung chira dén BCHK hodc voi phun dé
phun vao xylanh vai ty 1€ thich hop va phu hop véi cac ché dé 1am viée cua dong co.

Thanh phan chinh gdm c6 cac bd phan nhu cac hinh sau:

17



* H¢ thong cung cdp nhién liéu xing ding BCHK:

Thing nhién ligu Bomnhign lidu Loc tinh

Bd ché
Wan khoa Zam héa khi

Hinh 9: Hé thong cung cép nhién ligu xing

* H¢ thong cung cdp nhién ligu phun xing.

Thing chira butng xéng Bo giam  Dano6ng  Bg 6n dinh
nhién liéu hoi rung dong phanphdi  ap suat

/

—

Bom x&ng Loc xa&ng Voi phun

Voi phun ,/#

khdi dong lanh
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Hinh 10: H¢ thdng cung cip phun xing
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* He théng cung cdp nhién liéu diesel.

Béng\ /VOi phun /Loc nhién liéu
co

Can tac
may

/4 )

Bo diéu tbéc

Ban dap ga

Bomcaoap  Khop ndi Can ndi

Hinh 11: Bom cao ap nhién li¢u diesel

* Hé théng cung cap nhién liéu phun dau dién tu.

B6 déu téc

Cdn ga

Loc nhién liéu
Van tu

f

Bom chuyén

U
Bom cao dp Voi phun
i
L —7)
Thun T ==
. g Ong dau héi
nhién liéu

Hinh 12: So' @6 phun dau dién tir
4.1.1.5. Hé thong lam mat:

Diéu khién nhiét do dong co lam vi¢c dén mot gid tri toi vu giup cho dong co lam
viéc tot hon va lam tang tuoi tho cua cac chi tiét trong dong co.

e He¢ thdng lam mat c6 nhiéu loai nhur:

e Hé théng lam mat bang khong khi (bang gio).
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e Hg¢ thong lam mat bang chat long (nudce) va cd nhiéu kiéu nhu:
Lam mat bang nudc kiéu boe hoi.
Lam mat bang nudc kiéu doi luu ty nhién.

Lam mat bang nudc ki€u tuan hoan cudng birc mot vong kin.

Két nudc Budng nudc di 18t .
) i / .E:S_m nudc

Hinh 13: So' @ hé thong lam mat
4.1.1.6.Hé thong béi tron:

Cung cip mot luong dau boi tron voi ap sudt va luu lwong thich hop dén cac bé mit
va céc chi tiét c6 chuyén dong twong doi véi nhau.

» Lam giam ma sat cac chi tiet chuyén dong, rira sach va bao v€ cho cac chi
tiét khong bi mai mon.

» Lam mat dong co.
» Lam kin cac khe hd nhd.
> Chéng 6 xy héa cho cac chi tiét.

H¢ thong gdm c6 céc bd phén sau:
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Van diéu khién diu cta truc cam

©udng dau chinh

L& héi dau

Céng tac ap suat dau

B4 loc dau
Ludi lpc dau

Hinh 14: So 0 hé thdng béi tron
Hé thdng boi tron gdm c6 cac loai sau:
e BOi tron bang phuong phap vung toe.
e Boi tron bang phuong phéap pha dau trong nhién liéu:

e Boi tron cudng btric va dugc chia thanh hai loai:

Hinh 15: Hé thong béi tron kiéu catte woc.
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Hinh 16: Hé thong béi tron kiéu catte kho

4.1.1.7. H¢ thong ddnh lira:

H¢ thong dénh lira c6 nhi¢m vu bién dong dién c6 hidu dién thé thap tir 6-12V thanh
dong dién c6 hi€u dién thé cao tir 20-30kV cung cap cho bu gi dé tao ra tia Itra dién dot
chday hoa khi trong xylanh dong co.

Yéu cau:
e Hiéu dién thé va ning luong danh lira phai di 16n.
e Thoi diém danh lira phai ding theo timg ché do cong tac cta dong co.
e (6 d6 bén, hiéu suit cao va gia thanh thép.

Céc kiéu hé théng danh lira duoc thong dung nhu:

* He théng danh liva kiéu md vit:
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Khea dign
T

il 100

Bugi

H

(]|

Cac tigp digm
cua bd ngat mach (E
Biéntre B danh Ira s6m chan khéng -

Hinh 17: So' @ hé thong danh lira ma vit

H¢ théng ddnh liva kiéu tranzitor.

Khoa dign
B chia dién

danh Ira
som i tam

I danh IGa
™,

_

Tranzito

/

% Bugi

B tao tin hiéu

B danh Itra som chan khéng -

Hinh 18: So' @6 h¢ thong danh lira ban din

H¢ théng ddnh liva kiéu tranzitor cé ECU.
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Khod dign - ‘
B chia dién

Cdanhiia | ransite
% /

7

Hinh 19:So @6 hé thong danh lira 1ap trinh

Bugi

|||-—-1}--l}-
=*|.I;. !

]|

Cac cam hign

It

H¢ thong ddinh liva kiéu truc tiép DIS. (Direct Ignitoin System)

Uu diém ciia hé théng danh Itra nay 1a:

Day cao 4p ngdn hodc khong c6 day cao 4p lam gidm mat nang luong va giam nhiéu
tin hi€u trén mach thu cap.

Khong c6 delco, mo quet nén khong c6 khe ho.
Khong c6 nhiing hu hong thuong gap do hién tugng phong dién trén mach cao ap
va giam chi phi bao dudng.

C6 hai kiéu bo tri: Loai don va loai kép.
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| Cudn ganh l0a
(cd IC danh Ioa

. gi
A Cac cam bién : _I_
= : Mach so cip
s Mach thiz cip AN

Hinh 20:So @6 hé thong danh lira Dis

Cudn danh Kra
(Cé IC danh Kra

Hinh 21:So' d6 hé théng danh lira Dis

4.1.1.8. H¢ théong khéi dpng dong co:

C6 nhiém vu truyén cho truc khuyu dong co m¢ md men véi s6 vong quay nhat
dinh nao do de khéi dong dong co.

Yéu cau la:
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Phai lam cho quay duoc truc khuyu voi to do thap nhat ma dong co co thé nd duoc.
M6 men truyén phai du 16n.
Phai dam bao dé diéu khién va khoi dong lai duoc nhiéu lan.

Ty s6 truyén tur banh rang may khoi dong va banh rang banh da dong co phai nam
trong gidi han tir 9 dén 18.

Chiéu dai va dién trd cua ddy dan ndi tir dc qui dén may khoi dong phai nim trong
gi61 han qui dinh ( L <lm).

Hé théng khoi dong duoce chia thanh céc loai sau:

Khai dong bang tay quay.

Khéi dong bang dong co dién.

Khéi dong bang dong co cing ¢ nho.

Ngoai ra nguoi ta con dung hé thong théng khéi dong bang thuy luc va khi nén.
Trén 6t6 hién nay chu yéu str dung bang dong co dién.

Thanh phan cta hé thong khoi dong gom co:

Céng tdc danh Iija

Aécu

Dﬁng dién chinh J_

Hinh 22:So d6 hé thong khéi dong

4.2. GAm 6tb.
Gam 6t6 gdm c6 cac hé thdng chinh sau day:

% Heé thong truyén Iyc.

27



% Hé thong 14i.

% Hé thong phanh.

% Hé thdng di chuyén.
4.2.1.H¢ thong truyén luc

Gom c6 cac bd phéan sau: Ly hop, hop sd, truc cac dang, cau chu dong.

* Heé thong truyén luc gdm c6 hai loai sau:

l

Lop xe Cau chu dong

Hinh 23: Hop s hai truc thudng sir ddng véi kiéu dong co dit ngang (F-F)
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Lép xe ST

Cau chu déng

Truc cac dang

Hinh 24: Hop s6 hai truc thwong sir ddng véi kiéu dong co dit doc (F-A)

4.2.2.Hé thong ldi
GOm ¢6:
Lai don va lai kép.

Ngoai ra hé thong 1ai con c6 nhu: Hé thdng l4i co khi, 1ai troc luc

Vanh tay lai

Truc tay lai /4 Vanh tay l4i

Khung xe

Hop tay lai /f
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Hinh 25: Hé thong 14i kiéu co khi Hinh 26: Hé thong 14i tro Iwc thiy hre

Hinh 27: Hé thong l4i tro hre khi nén
4.2.3. H¢ thong phanh
Gom co:

- Hé thdng phanh thuy luc.

1-Ban dap phanh; 2-Tro lwc phanh; 3-Xylanh phanh chinh; 4-Cang phanh dia;
30



5-Md phanh dia;6 -Dia phah; 7-Phanh tréng; 8-Md phanh guéc

Hinh 28: So' @ hé thong phanh thiy lwc

- Hé théng phanh khi nén.

@m@

1
A/ G
_“‘"u v BIMI GHUA KHI HEM
MAY HER KHI
é 6o
. WIS 2k MU
' BAN DAP PHAKH KT HEN LB
] AN
Nib'-'ﬂu [ AT
PHANH ; 1
TR VAR PHAR
.E.'.I'ﬂ E F. PréI L
o
i En FHANH R
o KHiNEN BENZ BAUPHAN Bl PHAH
| KHI PHANH |

Hinh 29: So' d6 hé théng phanh khi nén

- Hé théng phanh dién tir. (ABS)
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Cong tac bao mic

déu phanh

Céng tdc dén phanh

Bé chdp hant

" cua phanh I I
Cac » ECL I
cam bié didu khién .--l—l
toc 9 truot -
)
Bdng hé tde Ad

4.2.4.H¢ thong di chuyén:

B£en bao cla ABS

|

Ben gfm
hé thong phanh

£dng hd tap 16

Hinh 30: So' @ hé thng phanh ABS
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4.3. Dign 616

4.3.1. H¢ thong chiéu sing:

den swong mu

trwoc

dén xinhan

trwoc

dén xinhan

héng

dén do phia sau

dén swong mu

deén lai

4.3.2. H¢ théng théng tin:

Hinh 32: H¢ thong treo phu thudc

dén bién sé sau

Hinh 33: So @6 hé théng chiéu sang
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ooo {09 708 Béng hé cong ta mat
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Hinh 34: Pong hd taplo

1. Dong hé toc dp dpng co. 2. Dong ho toc dp xe. 3. Dong ho nudc. 4. Pong ho
nhién liéu. 5. Dong ho bdao nhot. 6. Dong ho bado nap.

4.3.3. Hé thong nap dién 6t6:
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<N 80100 7 -
O 60 120 ~
/ 2 40 140 | e
[ < =
[ =2 _oq =160 L2\
= r2-*"7741.‘30. el
~J oy
1Y I D S 2
| en bao na I[]
o~ 2P .4
/
O, —
/ (Y

Hinh 35: So @0 hé thong nap dién ic quy
Cau hoi:
1/- Néu cac yéu té dé phan loai 6 t6?
2/- Néu cau tao tong quat cia o to

3/ Nhan dang cac bo phan va cac loai 0 0.
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Bai 2: KHAI NIEM VA PHAN LOAI
PONG CO POT TRONG
Muc tiéu:
- Phat biéu dung khai niém, phan loai va cau tao chung ctia dong co dbt trong
- Giai thich duoc cac cac thuat ngit va théng sé ki thudt co ban cta dong co

- Nhan dang dugc chiing loai, cac co chu va hé théng cua dong co va xac dinh dugc BCT
cua pit tong.

- Chap hanh dung quy trinh, quy pham trong nghé cong nghé 6 t6
Noi dung:
1. Khai niém vé dong co dét trong:

- Pong co la mot loai may c6 chic nang bién doi mot dang nang luong nao dé
thanh

co nang. Tuy thudc vao dang ning luong ¢ dau vao la dién ning, nhiét ning,
thuy nang, v.v.nguoi ta phan loai dong co thanh dong co dién, dong co nhiét, dong co
thuy luc, v.v.

- Pong co ddt trong 13 mot loai dong co nhiét, tuc 1 loai may ¢ chuc ning bién
d6i hod nang -> hhiét ndng -> co ndng. Cac loai dong co nhiét phd bién hién nay
khong dugc cung Cap nhiét nang tir bén ngoai mot cach truc tiép ma dugc cung cip
nhién liéu duoc ddt chay dé tao ra nhiét niang. Cin cu vao vi tri @bt nhién liéu, ngudi
ta chia cac loai dong co nhiét thanh hai nhém: dong co dét trong va dong co dot ngoai.

- O dong co dot trong, nhién lidu
duoc @6t chay truc tiép trong khéng gian
cong tac cia dong co va ciing tai do dién
ra qua trinh chuyén hod nhiét ning thanh
co nang. Loai nhién li¢u dung trén dong co
a6t trong phdi la loai nhién li¢u cao cap,
san pham chay cua né khdng co tro, bui
hoic chat an mon kim loai, thuong ding
nhit 1a xing, dau diesel va nhién liéu khi
hoa long (LPG).

- Hau hét dong co dbt trong dung
trén 6 t6, may keéo, tau hoa, tau thuy hién -
nay 1a dong co dot trong kiéu piston. Ngay
nay dong co dbt trong kiéu piston 1a loai
d6ng co nhiét c6 hiéu suit cao nhat, dugc
dung rong rdi véi sé luong 16n nhat. Vi
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vay, thuat ngir “Pong co dét trong” duoc
dung vei y nghia khai quat chung cho cac
loai dong co dot trong dong thoi cling ¢6 ¥
dung ngdn gon dé chi dong co dot trong
Ki¢u piston.
2. Phan loai dong co ddt trong:
* Phan loai theo chu ky lam viéc:
- Bong co 2 ky.
- Bong co 4 ky.
* Phan loai theo sé lwong xy lanh:
- Bong co mot xy lanh.
- Pong co nhiéu xy lanh (Vi du: 2, 4, 6, 8, 10, 12, 16, ... xi lanh).
* Phan loai theo cach b tri xy lanh:
- Pong co ¢6 cac xy lanh b tri thang hang
- Bong co bé tri xy lanh theo kiéu chit (V)
- Bong co hinh sao.

* Phan loai theo cach nap khi mai vao xy lanh:

- Bong co khéng tang ap: hoa khi hay khéng khi duoc nap vao xy lanh do
chinh

piston dong co hit vao.

- Pong co ting ap: khi nap dwoc mot bom nén téi &p sudt khoang 0,5 kG/cm? va
day vao xy lanh khi xu pap mo.

* Phan loai theo cach hinh thanh khi hon hop:

- Khi hdn hop dugc hinh thanh bén ngoai xi lanh nhd b ché hoa khi nhu dong
co xang, dong co ga.

- Khi hdn hop hinh thanh bén trong xi lanh nhu dong co diesel.
* Phén loai theo nhién liéu str dung:
- Pong co xang.

- Bong co diesel.
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- Bong co khi ga.
- Pong co ding nhién liéu hon hop.
* Phan loai theo cach dét chay hdn hop:

- Khi hdn hop duoc dbt chay bang tia ltra dién cua bugi nhu dong co xing va
dong co ga.

- Khi hdn hop tu bdc chay bang &p suit va nhiét do cao nhu dong co diesel.
* Phan loai theo cach lam méat dong co:
- Pong co lam mat bang nudc.
- Pong co lam mat bang khong khi.
3. Ciu tao chung ciia dong co dot trong:

* So do6 cau tao chung ctia dong co.

Hinh 37: So dd cu tao chung ciia ddng co dét trong
3.1. Cdc co ciu:

- Co c4u truc khuyu — Thanh truyén gém: Piston, xylanh, thanh truyén, truc khuyu, banh
da, nap may, than may, bac xéc mang.

- Co cAu phan phéi khi gém: Xuap hat, xupap thai, truc cam, con doi, co md, dua dﬁy,
banh rang cam, banh rang truc khuyu, banh rang trung gian...

3.2. Cic hé thong:
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- Hé thong boi tron gom: Nhi€m vu cta hé thong nay la dua dau nhon dén cac bé mat ma
sat, tay rira cac chat ban va lam mat cac co truc.

- H¢ théng lam mat gém: Nhiém vu cta hé théng nay la dam bao tan nhiét tr dong co ra
ngoai dé dong co lam viéc binh thuong. c6 hai loai lam mat: Lam mat bang nudc va lam mat
bang khong khi.

- H¢ théng nhién li€u: Nhiém vu cung cép nhién lidu tao thanh khi hon hop dam bao
nhién li€u chay tot cho dong co hoat dong binh thuong.

+ Hé théng nhién li¢u dong co xang gém: Thung nhién li¢u, bom xang, bd loc, bo ché

hoa khi.

+ Hé théng nhién liéu dong co diesel gém: Thung nhién li¢u, bau loc thd, bom truyén,
binh loc tinh, bom cao 4p va voi phun.

- Hé thdng danh lra: Hé thong niy tao ra tia lra dién tir thap ap thanh cao ap gdm co:
Mach so cap va mach thur cap.

- Hé théng khoi dong: Pam bao cho dong co khoi dong nhanh chéng.
4. Cac thuat ngir co’ ban cua dong co:

4.1. Diém chét trén (PCT): La diém ung véi vi tri tir dinh piston trong 1ong xylanh dén
duong tam truc khuyu c6 chi€u dai lon nhat.

4.2. Piém chét dwdi (DCD): La diém (mg vdi vi tri tir dinh piston trong 1ong xylanh dén
duong tam truc khuyu c6 chiéu dai ngan nhat.

4.3. Hanh trinh ciia piston (S): La khoang cach tir DCT dén DCD
S=2R trong d6 R 1a ban kinh cua tay quay truc khuyu.

4.4 Thé tich buong chdy (Vc): La phan thé tich trong xylanh tao thanh tir dinh piston dén
nap may khi piston & DCT.

4.5. Ti fzé tich buong cong tdc (Vv): La phan thé tich trong xylanh tao thanh giita dinh
piston va nap may khi piston & BCD.

Vh=Ve+ Vs
4.6. Thé tich lam viéc (Vs): La phan thé tich trong xylanh giéi han béi PCT va BPCD

_ SAD?

VS
4

Trong do:

S: La hanh trinh cua piston.
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D: La duong kinh xylanh.

P

Hinh 38: So d6 hanh trinh piston

4.7. Chu trinh cong tac: La mot tap hop cac qua trinh ké tiép nhau (Hut, nén, chay va
gian no) dugc lap lai theo chu ky trong xylanh dong co nho d6 nhiét toa ra do dot chay nhién
liéu dugc bién doi thanh co ning goi 1a chu trinh cong tac.

4.8. Ky: La mot phan cua chu trinh cong tac xay ra khi piston chuyén dong tir diém chét
nay dén diém chét kia trong xylanh dong co.

4.9. Bong co 4 ky: La dong o c6 chu trinh cong tdc dugc hoan thanh trong 4 hanh hinh
lam viéc cua piston g véi 2 vong quay cua truc khuyu.

4.10. Dong co 2 ky: La ddng o ¢6 chu trinh cong tac dugc hoan thanh trong 2 hanh hinh
lam viéc cua piston tng véi 1 vong quay cua truc khuyu.

5. Cac thong s6 k¥ thuét co bén ciia dong co:
5.1. Ty s6 nén : La ty s6 gitta budng cong tac va thé tich budng chay ciia dong co.

~Vy V4V,
\Y V

&

c c

Pong co xing thudng co ty sb nén: Tir 6 — 10
Pong co diesel thudng ¢ ty sb nén: Tir 13 — 22
5.2. Cong:
- Cong chi thi (Li): La cong do hon hop khi chay gian no day piston xudng DCD.

- Cong ton hao co khi (Lm): La céng mét mat do ton hao co khi nhu ma sat, ddn dong
dong co phu va qua trinh nap, thai.

- Cong co ich (Le): La cong cuia tryc khuyu truyén ra bén ngoai dan dong chi tiét khac.
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Le=Li—Lm
5.3. Cong suit:

- Cong suat chi thi (Ni): La cong suat (mg v6i cong chi thi Li.

Ni=Z.f.Livei f = ——
601

Trong do:

Z: La s6 xylanh.

n: La s6 vong quay ctia dong co trong 1 phut.

t: La thoi gian gitra hai lan sinh cong ctia dong co.

f: La s6 chu trinh cta 1 xylanh trong 1 gidy.

- Cong c6 ich (Ne): La cong suét img voi cong chi thi Le.
Ni=Z.f.Le=Me. W

5.4. Hiéu sut tiéu thy nhién li¢u:

- Goi Gnl 1a lugng ti€u thu nhién li¢u do dugc tring mdt don vi thoi gian.

- Suét tiéu thu nhién liéu 13 lvong nhién liéu tiéu thu cho mot don vi cong suit dong co
trong 1 don vi thoi gian.

G
N

e

nl

9. =

6. Nhan dang cac loai dong co va nhan dang céc co cAu, hé théng trén dong co
7. Xac dinh BCT cua pit tong

* Kiém tra

Cau hoi:

1/- Néu cac hé thdng co ban cua dong co ddt trong?

2/- Hay trinh bay céc thuat ngit co ban cta dong co dét trong?
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Bai 3: NGUYEN LY LAM VIEC
PONG CO 4 KY VA PONG CO 2 KY

Muc tiéu:
- Trinh bay duoc so d6 ciu tao va nguyén 1y 1am viéc ctia dong co 4 ky va dong co 2 ky
- So sanh duoc wu nhuoc diém gitra dong co diesel va xing; dong co 4 ky va 2 ky
- Chép hanh dung quy trinh, quy pham trong nghé cong nghé 6 to.
Noi dung:
1. Khai niém vé dong co 4 ky va dong co 2 ky:
1.1. Khdi niém vé dpng co 4 ky.

La dong co co chu trinh cong tac dugc hoan thanh trong 4 hanh trinh lam viéc cta piston
ung voi hai vong quay cua truc khuyu.

1.2. Khdi niém vé dpng co 2 ky.

La dong o co6 chu trinh cong tdc dugc hoan thanh trong 2 hanh hinh lam viéc cia piston
ung voi 1 vong quay cua truc khuyu.

2. Pong co xang va diesel 4 ky:
2.1. So' do ciu tao va nguyén Iy lam viéc ciia dpng co xding 4 ky.

2.1.1. Sor do cdu tao.
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Xu-pap nap

Pudng éng nap - N P e’ Budng Sng thal

Plston

Xylanh .
Thanh truyan

Than may

Cac-te cdau nhén
Truc khuyu

Hinh 39: So' d6 ciu tao dong co xing 4 Ky
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2.1.2.Nguyén Iy lam viéc. Gom 4 ky hoat dong: Nap, nén né, xd.

Hinh 40: So @ nguyén 1y 1am viéc dong co xing 4 ky

- Ky nap: Piston di chuyén tir DCT xudng PCD, xupap nap mé, xupap xa dong lai.
Do thé tich tang nén ap suit trong xilanh cudi ky nap giam xudng toi 0.8 + 0.9 kG/cm? ,
nhiét d6 cuia hdn hop 1a 70%- 100° C. Hon hop xing khong khi duge hut vao xilanh. Ky
nap két thiic khi piston dén DCD. ( Ung véi truc khuyu quay tir 0°+ 180°). Hinh 1

- Ky nén: Piston chuyén tir DCD dén DCT, xupap nap va xupap xa déu dong. Thé
tich phia trén piston giam, ap suat cubi ky nén ting cao dat toi 10 + 15 kG/cm? | nhiét do
dat t&i 300° -+ 400° C, hdn hop xing khong khi bi nén lai. Nho vay xing boc hoi tot hon
va tron déu voi khong khi. ( Lic nay tng véi truc khuyu quay tir 180°+ 360°). Hinh 2

- Ky nd ( chay va gian nd sinh cong ): Cudi ky nén bugi bat tia lira dién d6t chay
hdn hop va gian né tao ap suit cao day piston di tir PCT t6i PCD. O ky nay hai xupap
dong kin. Ap suét trong qia trinh chay dat t6i 35+ 50 kG/cm? va nhiét d6 1én t6i 2000° =
2500°C.( Ung véi truc khuyu quay tir 360%+ 540° ). Hinh 3

- Ky xa (_thai ): Xupap xa mg, xupap nap dong kin. Piston chuyen tu BCD dén
DCT day khi da chdy qua xupap xa theo dudong dng xa ra ngoai. Cudi ky xa ap suat giam
xubng con 1.1 + 1.2 kG/cm? nhiét do giam con 700° + 800° C.( Ung véi truc khuyu quay
tr 5400+ 720°). Hinh 4
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2.2. 8o do céiu tao va nguyén Iy lam vigc ciia dong co diesel 4 ky.

2.2.1. So db cdu tao.

Hinh 41: So' @6 ciu tao dong co Diesel

2.2.2.Nguyén ly lam viéc.
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Hinh 42: So @ nguyén 1y 1am viéc dong co diesel 4 ky

- Ky nap: Xupap nap mo ra, xupap xa dong lai, piston di tu DCT dén BCD lam cho
thé tich trong xylanh tang nén ap suat giam xudng, hit khong khi vao 1ong xylanh. Ap
suat ctia khong khi cudi ky nap 0.8+ 0.95 kG/ cm?, nhiét d6 1a 40°+ 80° C. ( Ung véi truc
khuyu quay tir 0°+ 180°).

- Ky nén: Xupap nap va xupap xa dong. Piston chuyén tr DCD 1én DCT nén dan
khf)ng khi trong long xilanh lai lam cho nhi¢t d§ va ap suat cuoi qua trinh nén tang cao.
Ap suét cudi ky nén 35+ 55 kG/ cm? , nhiét d6 dat t6i 450°+ 650°C.

( Ung véi truc khuyu quay tir 180°+-360°).

- Ky nd ( chay va gian né sinh cong ): Hai xupap dong kin, & cudi ky nén nhiét do
va ap suat khong khi trong budng dét ting cao, nhd bom cao 4p nén dau dugc phun qua
voi phun dudi dang swong mu vao budng ddt va hoa tron voi khong khi rdi tu boc chay.
Luc nay 4p suét trong xylanh tang cao t&i 70 + 100 kG/ cm?, nhiét d6 1600° + 2000° C.
Dudi tac dung ciia ap suat nén day piston tr PCT xudng PCD dé thyc hién qaa trinh
sinh cong. ( Ung véi truc khuyu quay tir 360%+ 540° ).

- Ky x4 ( thai ): Xupap X4 md, xupap nap dong, plston chuyén tu DCD 1én BCT day
kh1 da chay qua dudng dng xa ra ngoai. Cudi ky xa ap suat giam xudng con 1.1 = 1.2 KG/
cm?, nhiét do giam con 600° + 700° C.( Ung véi truc khuyu quay tir 540° + 720°).

3. So sanh wu nhuwoc diém giira dong co diesel va dong co xiing:

1. So sanh vé cau tao:

* POng co xang: * Pong co diezel:
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- Nhién li¢u st dung : xang.
- C6 hé théng danh lira:bugi, denco, bobin.. .
- C6 b ché hoa khi.
- Bét chay cudng buc.

- Néu cung dudng kinh piston thi cong sut
cua dong co xang s€ nho hon dong co diezel

- Nhién li¢u st dung : dau diezel.

- Khong c6 hé théng danh lira.

- C6 bom cao ap, voi phun.
- Ty chay.
- Néu cung duong kinh piston thi cong

suat cua dong co diezel s€é 16n hon dong
CO xang

2. So sanh vé tinh kinh té:

- Nhién lidu dic tién.

- Nhién liéu dé bdc chay (nguy hiém).

- Cong suat nho hon (co6 cung dk piston ).
- Dé hu hong, dé sira chira.

- T1€u hao nhién liéu nhiéu hon.

- Nhién liéu ré tién.
- Nhién liéu khé bdc chay.

- Cong suat 16n hon.

- Kho hu hdng, kho stra chira.

- {t tiéu hao nhién liéu.
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4. Dong co xang va diesel 2 ky:
4.1. Dong co xing 2 ky:

4.1.1.50 do céu tao:

Clraxa

Bugi

Nap may

Clra théi

Puwéng théi
Ctranap

Truc khuyu

Hinh 43: So' @6 cdu tao dong co xing 2 ky

4.1.2. Nguyén ly lam viéc:

i ufl'l..'.'.';'/ll{l ﬂ1

Hinh 44: So' @6 nguyén Iy lam vi¢e dong co xing 2 ky
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* Ky thir nhat (hinh 44 a,b)

Trong hanh trinh ndy, khi truc khuyu quay, pit tong sé& dich chuyén tir DCD lén
bCT.

Khi pit tong & DCD trén dinh pit tong cira thoi va cira xa déu dugc md ra (mé hoan
toan). Do do, hoa khi gom hoi xang va khong khi c6 san trong cac te bi nén, qua duong
thoi, ctra théi vao xylanh va duoi khi x4 qua ctra xa ra ngoai.

Pit tong dan dan di 1én, dau trén bit kin cira thoi (két thiic thoi hoa khi vao xylanh),
sau d6 bit kin cira xa (két thuc qua trinh xa khi chay) va bit ddu qua trinh nén. Hoa khi
c6 sin trong xylanh bi nén 1am cho 4p sudt va nhiét do cta no ting 18n, dén khi pit tong
gan toi DCT thi hoa khi trong xylanh bi béc chay nhd bu gi  phong tia lira dién.

Cubi qua trinh nén, ap suat va nhiét do cta hoa khi trong xylanh Ia:
p = 0,60 — 1,00 MP,; t = 200°— 400°C

Khi pit téng di 1én dé nén hoa khi (hinh 18-14b), dudi pit tong ctra nap mo, trong cac
te ap sut giam, do do6 hoa khi tur bo ché hoa khi qua 6ng nap va cira nap duoc hat vao
cac te dé chuan bi cho viéc thoi khi vao xylanh ¢ hanh trinh sau.

* Ky thir hai (hinh 44 c)

Trong ky nay do hoa khi da dwgc dot chay ¢ cudi ky nén nén khi pit tong toi DCT thi
hoa khi cang chay nhanh hon, lam cho ap suat khi chay tang 1én tac dung Ién dinh pit
tong va day pit tong tor BPCT xudng DCD qua thanh truyén lam quay truc khuyu sinh
cong.

Ap suét va nhiét 6 cua khi chay trong xylanh la:
P=2-3MP,; T=1800°-2.100°C

Khi pit tong dich chuyén gan t6i PCD cira xa mo (bat dau qua trinh x4 khi chay),
sau do ctra théi ciing dugc md (bit dau qua trinh thdi khi vao xylanh) va cira nap dan
dan dugc dong lai. Do d6, khi chay sau khi da lam viéc dugc xa ra ngoai, dong thoi hoa
khi dudi cac te bi nén c6 ap sudt 16n hon ap suat khi chay con lai trong xylanh s& theo
duong thoi, cia thdi vao xylanh phia trén dinh pit tong gop phan lam sach khi chay
trong xylanh va tao diéu kién cho chu ky 1am viéc sau. Khi pit tong téi DCD thi ctra xa
va ctra thdi mé hoan toan.

Sau ky sinh cong va thay khi, néu truc khuyu van tiép quay thi qua trinh 1am viéc ctia
dong co xang hai ky nay tiép tuc 1ap lai nhu trén.

4.2. Dong co diesel 2 ky: V6i phun Xupap x4

4.2.1. So do cdu tao:
Xylanh

4.2.2. Nguyeén ly lam vigc:

O

May nén khi




* Ky thir nhat (nén khi)

Trong hanh trinh nay (hinh 18 — 16
a,b), khi truc khuyu quay pit tong sé
dich chuyén tir DCD 1én BPCT, cira thoi
duoc pit tong day kin va sau d6 xu pap
xa cling dugc dong lai, khong khi cé
san trong xylanh bi nén lai, 4p suit va
nhiét d6 cta né ting 1én cho dén khi pit
téng gan toi DCT, voi phun cua hé théng
nhién liéu s& phun nhién liéu vao budng
chay dudi dang swong mu, gap khong
khi bi nén trong xylanh c6 nhi¢t do cao
va tu chay.

Cudi qua trinh nén, 4p suét va nhiét do cta khi nén trong xylanh la:
P=4-5MP
T =800 — 900%

Voi phun

khi XaG-pap thai

THAI VA NAP NEN CHAY-GIAN N3

Hinh 46: Chu trinh lam viéc ctia dong co diesel hai ky
* Ky thir hai (sinh cdng va thay khi)

Trong hanh trinh nay, (hinh 18 — 16 ¢, d), do nhién liéu da dugc d6t chay & cudi ky
nén, nén khi pit tong dén DCT nhién li€u chdy cang nhanh hon lam cho 4p suat khi chay
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tang 1én va day pit tong dich chuyén tir DCT xudng PCD, qua thanh truyén lam quay truc
khuyu, sinh cong.

Khi pit tong dich chuyén gan t6i PCD, xu pap xa md, dong thoi sau d6 cira thoi ciing
duge mo ra. Do d6, khi chdy sau khi di 1am viéc, c6 ap suat 16n hon ap suét khi troi duoc
x4 ra ngoai va khong khi méi & bén ngoai, qua bau loc nhd may nén khi, budng khi va
ctra thdi duoc cung cap vao xylanh v6i ap 16n hon 4p sudt cua khi xa con lai trong
xylanh, gop phan lam sach khi chay trong d6 va chuan bi cho chu ky lam viéc sau.

Ap suét nhiét do cua khi chay trong xylanh 1a:
P=8-10 MP,; T=1.700 — 1900°C

Sau ky sinh cong va thay khi, néu dong co tiép tuc 1am viéc chu trinh 1am viéc cua
dong co diesel hai ky nay ldp lai nhu trén.

Tim hiéu Chu trinh 1am viéc cua dong co xang hai ky va dong co diesel hai ky, c6 thé
rut ra mot sO nhan xét sau:

- Trong hai hanh trinh cua pit tong thi chi ¢c6 mot hanh trinh sinh cong, con hanh trinh
kia dugc thuc hién nho dong nang hay quan tinh cua cac bo phan chuyén dong quay tron
(truc khuyu, banh da) va mét phan cong sinh ra cua nhitng xylanh khac ddi véi dong co
nhiéu xylanh.

- Ap suét cua khong khi méi thdi vao xylanh 16n hon ap sudt khi troi. Do do, phai
dung bom th6i hay may nén khi do truc khuyu dan dong, nén cong suat cua dong co

giam.

- Trong khi thdéi c6 mot phan nhién liéu hodc khong khi maéi theo khi xa ra ngoai nén
khi x& c¢6 nhiéu chat ddc hai lam 6 nhi€ém mdi trudng.

- Ap suat va nhiét do cta hoa khi hoic khong khi moi ¢ cudi qua trinh nén ciing nhu
qua trinh chay gidn nd sinh cong phu thudc nhiéu vao ty sb nén, vi tri cira thdi va cira xa.

Ty s6 nén cuia dong co hai ky duge tinh nhu sau:
VS
E = I +1

Trong do:

- Vs 1a thé tich 1am viéc thuc té cua xylanh, 1a khong gian duoc tao bai khi pit tong
hodc xu pap dong kin ctra x4 cho dén khi pit tong t61 DCT (hanh trinh nén).

-V, 14 thé tich budng chay.

Trong dong co hai ky, qua trinh nap, nén, n6 va xa khong duoc thé hién 1 rang ¢ mdi
hanh trinh nhu dong co bon ky. Do d6, & dong co hai ky, hanh trinh thir nhat ciing c6 thé
1a ky thoi, x4 va nén, con ky thtr hai la sinh cong, x4 va thoi v.v...

50



5. So sanh wu nhwoc diém giira dong co' 4 ky va dong co 2 ky:
5.1. Uu diém

- Bong co hai ky co s6 hanh trinh sinh cong gap hai lan (khi c6 cung : s6 vong quay)
va cong suat 16n hon khoang 50 + 70% ( khi cting dung tich 1am viéc va s6 vong quay) so
v6i dong co bdn ky.

DPong co hai ky chay déu hay ém hon dong co bdn ky, vi mdi vong quay cua truc
khuyu c6 mot hanh trinh sinh cong. Do d6, v6i cac diéu kién nhu nhau ( hanh trinh pit
téng, dudng kinh xylanh, s xylanh va téc d6 quay ). Vi vay, & dong co hai ky co thé
dung banh da lap & truc khuyu c6 kich thuéc va trong lugng nho hon so véi dong co boén
ky.

Pong co ky khong c6 xu pap ciu tao don gian, dé sir dung hon dong co bdn ky.

5.2. Nhwoc diém

- Hiéu suit cua dong co hai ky nho hon dong co bon ky, do c6 su ton that nhién liéu
trong qua trinh thay khi.

- Nhi¢t d§ cua dong co trong qua trinh lam viéc cua dong co hai ky cao hon dong co
bon kY, do s lan sinh cong nhiéu hon, lam cho dong co bi ndng, dac bi¢t doi voi dong

co diesel hai ky d& bi bam muoi than ¢ budng chay.

- Trong dong co xang hai ky, néu dung cac te chira dau bol tron dong thoi dé thdi khi
thi dé lam hong dau bal tron.

Can clr vao nhitng vu nhugce diém trén, dong co xiang hai ky thudng duoc dung &
dong co c6 cong suat nhd. Vi du nhu dong co phu dé khoi dong dong co diesel cd cong
suat 16n, mot sO motd, xe may.v.v...Con dong co diesel hai ky lai dugc dung nhiéu ¢
dong co cb cong suat trung binh va cong suat 16n. Vi du nhu dong co tau thuy.v.v....

Cau hoéi:

1/- Néu ciu tao va nguyén ly 1am viéc ctia dong co xing 4 ky?

2/- Néu cdu tao va nguyén 1y 1am viéc cta dong co diesel 4 ky?

3/- So sanh gitta dong xing va dong co diesel( cdu tao, nguyén 1y 1am viéc)?

4/- Néu cau tao va nguyén ly 1am viéc cua dong co xing 2 ky?

5/- Néu cdu tao va nguyén 1y 1am viéc cta dong co diesel 2 ky?
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Bai 4: PONG CO NHIEU XY LANH
Muc tiéu:

- Trinh bay dung khai niém vé dong co nhiéu xy lanh, mé ta dugc két cdu cua truc khuyu
dong co va lap dugce bang thir tu nd cia dong co nhi€u xy lanh

- Xac dinh ding nguyén ly hoat dong cua cac xy lanh trén dong co

- Chép hanh dung quy trinh, quy pham trong nghé cong nghé 6 to.
Noi dung: (LT: 06; TH: 07; KT: 01)
1. Khai niém vé dong co nhiéu xy lanh:

Qua nghién ciru chu trinh lam viéc cua dong co bon ky mdt xylanh ta thiy mot chu
trinh lam viéc ctia dong co bdn ky pit tong phai thuc hién bon hanh trinh Gng véi hai
vong quay cta truc khuyu. Trong bén hanh trinh thi chi ¢c6 mot hanh trinh sinh cong con
cac hanh trinh tiéu hao cong suit cua dong co nén 1am cho tryc khuyu quay khong déu,
dong co lam viéc bi rung dong manh. Muén truc khuyu quay déu va dong co lam viéc €ém
phai dung banh da c6 kich thudc va trong luong nhit dinh lip trén truc khuyu. Vi vy, dé
ting cong sudt ctia dong co, 1am cho truc khuyu quay déu va giam duoc kich thudce va
trong luong ciia banh da ngudi ta thuong ché tao dong co nhicu xylanh. S6 xylanh cia
dong co co thé 1a : hai, bon, sau, tdm ...

Hinh 47: So dé déng co nhiéu xylanh

a) Cdc xylanh bé tri mot hang; b) Cac xylanh bé tri hai hang chit V
¢) Cach ddanh s6 xylanh trong déng co tdm xylanh hinh chit V 1 dén 8 la sé thir tir Xylanh

Khi ché tao dong co nhiéu xylanh, phai tinh toan sao cho sau hai vong quay cua truc
khuyu, tat ca cac xylanh déu c6 mdt lan sinh cong. Thoi diém sinh cong cua cac xylanh
khong dugc triung nhau va phai cach déu nhau dé dong co lam viéc on dinh. Vi vay, hinh
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dang truc khuyu, dac biét 1a goc 1éch cong tac cua truc khuyu c6 anh huong nhiéu dén
qua trinh lam viéc cua dong co. Goc 1éch cong tac cua tryc khuyu la ”goc hinh hoc gitia
hai khuyu tryc tuong trng véi hai ¢6 bién cua hai xylanh c6 ky sinh cong ké ti€p nhau”.
Goc 1éch cong tac cod thé dugc xac dinh nhu sau: @ = T . 360% i (do)
Trong d6: T — S ky 1am viéc cua dong co.
- DPongcobbnky T =2
- Dongcohaiky T =1
i — Sb xylanh cua dong co.
2. Nguyén Iy hoat dong ciia dong co nhiéu xy lanh:

Chu trinh 1am viéc cta dong co nhiéu xylanh 14 qua trinh luan chuyén cac ky cong
tac giong nhau gitta cac xylanh trén dong co theo mot thur ty nhat dinh.

Sau day 1a mot so vi du vé goc 1éch khuyu va thi ty lam viéc cua cac xylanh & mot
s0 dong co nhiéu xylanh.

2.1. Pong co bon ky

2.1.1. So' d6 co cdu truc khuyu — thanh truyén (hinh 48)

Hinh 48. So dd co ciu truc khuyu dong co bon ky, bon xylanh
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Truc khuyu ctia dong co bdn ky, bdn xylanh cd cic c6 bién nim trong mot mit
phang, cb bién 1 va cb bién 4 cach cd bién 2 va ¢ bién 3 mot goc 180°. Khi truc khuyu
quay, pit tong cta c6 bién 1 va cd bién 4 di 1én PCT thi pit tong ctia ¢b bién 2 va ¢ bién
3 di xuéng DCD. Do két ciu truc khuyu nhu vay, nén thtr ty lam viéc ctia dong co la 1- 2
-4-3hoacl1-3-4-2.

2.1.2. Bang thir tw né cua dong co

Pé nghién ctru sy 1am viée ciia dong co bon ky, bon xylanh, ta 1ap bang thir ty nd
cua nd voi tha ty ndé cuadongcolal-3-4-2,

Goc 1éch cong tac la:

0
_ 2x360° _ o0
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Bang 1. Thit tw nd ciia dng co bon ky, bon xylanh, thir tw nd

1-3-4-2
Nira Vong Goc quay Xylanh s6
quay
truc Khuyu

cua truc 1 2 3 4
khuyu
Tht nhat 0° — 180°

Thtr hai 180° — 360°

Thu ba 360° — 540°

Thu tu 5400 — 720°

Qua bang 1 ta thay, khi truc khuyu quay dugc nira vong quay thtr nhét, tire 13 tir 0° —
180, pit tong cua xylanh 1 di tir PCTxudng DCD thuc hién ky nd (sinh cong), trong khi
d6 pit tong 4 ciing dich chuyén tir PCTxudng PCD nhung thyc hién ky nap hoa khi
(d6ng co xing) hoc khong khi (dong co diesel ). Pit tong cta xylanh 2 va xylanh 3 déu
dich chuyén tir DCD 1én DCTnhung pit tong ciia xylanh 2 thyc hién ky xa con pit tong
cua xylanh 3 thuc hién ky nén.

Khi tryc khuyu quay tiép nira vong quay thi hai, tirc 1a tir 180° — 360°, pit tong cia
xylanh 1 va xylanh 4 dich chuyén tor BDCD lén BCT, pit tong cua xylanh 1 thyc hién x4,
ciia xylanh 4 thyc hién nén. Pit tong cua xylanh 2 va xylanh 3 déu dich chuyén tur
DCTIlén DCD nhung pit tong cua xylanh 2 thyc hién ky nap con pit tong cia xylanh 3
thue hién ky nd (sinh cong).

Khi tryc khuya quay tiép nira vong quay thir ba, tirc 1a tir 360° — 540°, trong xylanh
1 nap va xylanh 2 nén, xylanh 3 x4, xylanh 4 n6 (sinh cong).

Khi truc khuyu quay tiép nira vong quay thu tu, tic 1a tir 540° — 7200, trong xylanh 1
thuc hién ky nén, xylanh 2 n6 (sinh c6ng), xylanh 3 nap va xylanh 4 xa.

Nhu vay, khi truc khuyu quay hét hai vong, tirc 13 tir 0° — 720°, mdi xylanh ctia dong
co déu hoan thanh mdt chu trinh 1am viéc gém (nap, nén, nd va xa). Khi truc khuyu quay
ti€p, cac hanh trinh méi lai dién ra 1an lugt theo thur tu trén.

2.2. Dong co sau xylanh

2.2.1. So do truc khuyu (hinh 18 - 19)
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Truc khuyu ¢6 sau cd khuyu truc, dugc bd tri 1éch nhau 120° va theo tht tu cb khuyu
1 va 6 hudng 1€n trén, c6 2 va 6 hudng sang bén trai, cd 3 va 4 hudng sang bén phai (nhin
dau truc khuyu lai ) ta ¢6 so do truc khuyu nhu sau:

2.2.2.Bing thir thw né ciia dong co
Ta lap bang cho dong co véithtrtyné1a: 1-5-3-6-2—-4

Goc léch cong tac cliia dong co bdn ky sau xylanh 1a:

_ 2x360°

é =120°

120

Hinh 49. So d6 truc khuyu dong co bon ky sau xylanh

Ta xét nira vong quay thtr nhét ciia truc khuyu, tirc 1a tir 09 —180°.

Trong xylanh thir nhat, pit tong chuyén dong tir PCTxudng DCD thyc hién ky no. Pit
tong cua xylanh 6 ciling chuyén dong tr PCTxuong BCD nhung thuc hién ky nap.

Trong xylanh 2 va xylanh 5, pit tong chuyén dong hé’t 2/3 hanh trinh 1én DCT sau d6
chuyén dong 1/3 hanh trinh di xuéng DCD. Xylanh 2 két thuc ky xa va bat dau ky nap,
xylanh 5 két thuc ky nén va bat dau sang ky nd (sinh cong).

~ Trong xylanh 3 va xylanh 4, pit tong chuyén dong hét 2/3 hanh trinh di xuéng DCD va
tiép tuc 1/3 hanh trinh di 1én, xylanh 4 két thic ky n6 (sinh cong) va sang ky xa.
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Trong ba nira vong quay tiép theo cua truc khuyu, & mdi xylanh deu thyc hién cac ky:
nap, nén, nd, xa. Khi truc khuyu quay hét nira vong quay thir tu, thi tit ca cac xylanh déu
hoan thanh mot chu trinh cong tac ctia dong co.

Néu truc khuyu tiép tuc quay thi tit ca cac ky déu duoc thyc hién lap lai theo thar tir
nhu trén.

Toém lai, trong trudng hop nay, cac xylanh lam viée ké tiép nhau vé6i goc 1éch cong tac
la 120° hay 2/3 vong quay cua tryc khuyu. Do do, cac hanh trinh cua pit tong khong bat
dau va két thiic ciing mot lac ma cac hanh trinh sinh c6ng hodc nd trung nhau mét goc 1a
60°. Nghia la: khi truc khuyu quay, xylanh 1 sinh céng chua xong, truc khuyu con phai
quay 60° nita méi xong hanh trinh sinh cong thi xylanh 5 da bat dau sinh cong, nghia la
cham hon xylanh 1 1a 120°, xylanh 5 sinh cdng chua xong thi xylanh 3 d3 sinh cong v.v...
Do d6, truc khuyu ctia dong co sau xylanh quay déu hon dong co bon xylanh.

Bang 2. Thir tw no ciia dong co bon ky, sau xylanh, thir tw nd

(1-5-3-6-2-4)

Nira vong | Goc quay truc Xylanh s
quay truc khuyu
khuyu

00 — 60°

Thir nhat 60° — 1200

120° —180°

180° — 240°

Thtr hai 240° — 300°

300° — 360°

360° — 420°

Tht ba 420° — 480°

480° — 540°

540° — 600°

Tht tu 600° — 660°

660° — 720°

2.3. Pong co bon ky c6 tam xylanh bo tri hinh chir V

2.3.1. So d6 co cau truc khuyu — thanh truyén
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_Trong dong co tam xylanh b tri hinh chit V, cac xylanh dugc sip xép thanh hai diy,
moi day 4 xylanh, tdm cua xylanh di qua tdm cua truc khuyu. Puong tam cta hai day
xylanh dat 1éch nhau 90°.

Tryc khuyu co bbn ¢6 khuyu, mdi cb khuyu dugc lap hai thanh truyén, cac thanh
truyén dugc sip Xep tung d6i vao hai mat phang vuong goc va mét doi tao thanh mot goc
180°. Néu nhin tir dau truc khuyu thi cac ¢6 khuyu duogc sip xép nhu sau:

- C6 khuyu 1 va 4 1a mot doi — 1 & phia trén va 4 & phia dudi
- Co khuyu 2 va 3 1a mot d6i — 2 & bén phai va 3 & bén trai.

O mbi xylanh, cic pit tong chuyén dong nguoc chiéu nhau va téi cac diém chét cung
mot lac.

Hinh 50. So' d6 truc khuyu ciia dong co bon ky, tam xylanh bd tri hinh chir V
,Do dat ,hai diy xylanh 1éch nhau 90°, nén mot pi‘g tong cua Xylan}l nam & mot diém
chét nao day thi pit tong cua xylanh bén canh (cung c6 khuyu) s€ ¢ di€m gitra hanh trinh.
Vi vay, cac ky xay ra ¢ day xylanh bén phai s€ 1éch 1/4 so véi céc ky cua day xylanh bén
trai.
2.3.2. Bang thir tw né ciia déng co
Pong co bon ky, tdm xylanh bd tri hinh chir V, tht tund: 1 -5-4-2-6-3-7-8.

Goc I¢éch cong tac cua dong co la:
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~ 2x360°
8

& =90°

Ta xét nira vong quay tht nhat.
O déy xylanh bén phai thir tw chuyén tiép cac ky nhu sau:
> O nira vong quay thir nhit cua truc khuyu.

- Trong xylanh 1 pit tdng chuyén dong tir PCT xubéng DCD thuc hién ky nd, con
trong xylanh 4 pit tong dich chuyén tt PCD 1én DCTthyc hién ky nén.

- Trong xylanh 2, tir 1/2 hanh trinh dau pit tong chuyén dong xqéng bCD dé két thuc
hanh trinh nap, sau d6 lai dich chuyén 1/2 hanh trinh tor BPCD Ién d¢€ bat dau thuc hién ky
nén.

- Trong xylanh 3, pit tong xudt phat tir diém giita hanh trinh chuyén dong lén DCT,
khi dén DCT pit tong lai chuyén dong ti€p xuong 1/2 hanh trinh nira dé két thic xa va
thuc hién 1/2 hanh trinh nap.

>  D6i v6i hang xylanh bén trai, thir tu chuyén tiép cac ky ciing twong tu nhu hang
xylanh bén phai nhung léch di mot goc 90° (tmg véi 1/4 goc quay cua truc khuyu).

Bang 3. Bang thit tw no ciia dong co tim xylanh bé tri hinh chir V

Thirtwno: 1-5-4-2-6-3-7-8

Nira vong Géc quay truc Xylanh so
quay truc khuvu
khuyu y 1 2 3 4 5 6 7 8
, 00 — 90° Nap | Xa | Nén | Nén | Nap | Xa | No
Thr nhat
90° — 180° Nén | Nap Xa
180° — 270° | Xa Nén | Nap
Thir hai
270° — 360° Nén Xa Nap
3600 — 450° | Nap Xa Nén
Thur ba
450° — 540° Xa Nap Nén
540° — 630° | Nén Nap
Thir tw
630° — 720° Nap | Xa Nén
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3. So sanh ddng co' mdt xy lanh va dong co' nhiéu xy lanh:

Pong co 1 xylanh Pong co nhiéu xylanh
- Toc d6 quay khong déu trong 1 chu trinh. - Toc d6 quay déu hon.

- Can bang kém.
- Cong suét nho. - Pam bao can bang may.

- Cong suat 16n hon.

4. Thue hanh 1ap bang thi tw 1am viéc dong co' nhiéu xy lanh
* Kiém tra

Cau hoi:

1/- Néu nguyén ly lam viéc cua dong co 4 xilanh?

2/- Néu nguyén ly lam viéc ctiia dong co 6 xilanh?

3/- Néu phuong phap xac dinh vi tri truc khuyu?
4/- Néu phuong phap tim xilanh song hanh?

5/- Néu phuong phap xac dinh chiéu quay dong co?

6/- Néu phuong phap tim diém chét trén?
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