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TOM TAT

Bai bdo nay trinh bay két qua nghién ciru thiét ké, ché tao mé hinh hé thong phun xdng va
danh lira ciia ddng co dot trong phuc vu cong tac dao tao sinh vién chuyén nganh Cong nghé kj
thudt 6 t6. Mé hinh dd mé ta dwoc cdu tao va nguyén Iy hoat dong ciia hé thong phun xdang va hé
thong danh lira dién tir ciia déng co dot trong, givip sinh vién c6 diéu kién quan sat toan bg hé thong
phun xdang va hé thong danh lira dién tir ciia ddng co mét cach thiee té nhat. Ngodi ra, mé hinh con
6 tinh mé pham va cé tinh tham my cao, than thién véi ngwoi ding, dap ing dwoc nhu cau dao tao

sinh vién nganh cong nghé ky thudt o6 to.
Tw khoa: Phun xang, Panh lia; Pong co; Mo hinh.
ABSTRACT

This article presents the results of research into the design and manufacture of models of
fuel injection and electronic ignition systems of internal combustion engines to serve the training
of students majoring in Automotive Engineering Technology. The model describes the structure
and operating principles of the fuel injection system and electronic ignition system of the internal
combustion engine, helps students observe the entire fuel injection system and electronic ignition
system of the engine in the most realistic way. In addition, the model is also didactic and highly
aesthetic, user-friendly, meeting the needs of training students in the field of automotive engineering

technology.
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1. GIOI THIEU

Cung véi sy phat trién khong ngimg cua
khoa hoc k¥ thuat, hé thong phun xing va danh
ltra dién tir cta 6 t6 c6 nhiéu cai tién vé cong
nghé [1]. Nhiing cai tién nay giup hé théng hoat
dong manh mé va on dinh hon ma khong can
diéu chinh tan s dién, dong thoi hé théng danh
Ira md&i dugce cho 14 ¢6 kha nang céi thién tiéu
hao nhién li¢u va it phat thai ra moi truong [2].
Do do, trinh d¢ chuyén mon cua ddi ngll stra
chita bao dudng hé théng nay can dap tng yéu
cau thuc té. Chinh vi vay, viéc ché tao md hinh
hé thong phun xang va hé thong danh lia dién
tor ciia dong co phuc vu cong tac giang day va
hoc tép tai cac co s¢ dao tao mang tinh thiét
thuc va cap thiét hién nay. Bai bao nay, nhom
tac gia trinh bay qua trinh nghién ctru va dua ra
phuong an thiét ké ché tao mo hinh hé thong
phun xing va hé théng danh Iira dién tir dé lam
rd nguyén 1y hoat dong ciing nhu cau tao, chirc
nang cua céc linh ki¢n dién, dién tir trong mo
hinh [3, 4, 5], déng thoi giup sinh vién co didu
kién quan st toan bo hé théng phun xing va
hé théng danh ltra ctia dong co mdt cach thuc
té nhat. Ngoai ra, mo hinh con c6 tinh su pham
va c6 tinh thim my cao, than thién véi nguoi
ding, dap ung dugc nhu ciu dao tao sinh vién
nganh cong ngh¢ ky thuat 6 to.

2. CO SO KHOA HQC
2.1. H¢ thong phun xiing dién tir

Heé théng phun xing dién tir c6 thé goi
tat 1a EFI hodc FI (viét tit cua tir Electronic
Fuel Injection hodc Fuel Injection trong tiéng
Anh). Theo d6, chung 1a mdt hé théng hoa khi
thé hé méi thay thé cho bo ché hoa khi (binh
xang con) nhu cii. Hé thong phun xing dién
tor dung mot khéi hé thong tinh chinh va diéu
khién dién tir & can thiép vao cac budc phun
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nhién li¢u vao buong dot cua dong co, tor do
nham t61 vu hoa qué trinh st dung nhién li¢u &
dong co va thiét bi.

EFI ¢6 nhiém vu chinh 1a t&i uvu hoa qué
trinh tiéu hao nhién li¢u tai dong co va giup xe
hoat dong on dinh. Bén canh d6, hé thdng nay
con ¢6 nhiém vu hd trg mot s6 bod phan cua
dong co [1].

2.2. H¢ thong danh lira

Hé thong danh lira trén xe 6 t6 gdm co
hai mach: Mach thu cép va mach so cép. Bo6-
bin danh ltra ctia mach so cap 1a may bién thé.
N6 sé& thuc hién quy trinh chuyén dong dién tir
ic quy thanh dong dién cao ap. Khi d6, ngudn
dién cao ap s& dugc mach thir cép nhan tir bo-
bin danh ltra va truyén dén bugi théng qua cac
day phin cao ap. Hé thdng danh lira xe 6 t6 co
cAu tao rat don gian, duoc diéu khién béng tua
vit. Ngay nay, hé théng danh lira trén xe 0 t6
dugc thiét ké ciu tao hién dai hon, di kém voi
nhiéu tinh nang ndi bat dé dap tng nhu cau cta
xa hoi hoa [1].

3. THIET KE VA CHE TAO MO HINH
3.1. Thiét ké palen cho mé hinh

Sau khi nghién ctru vé hinh dang bén
ngoai, nguyén 1y hoat dong ciia timg chi tiét,
cum chi tiét trén hé thong phun xing va danh
lira, nhom tac gia da tién hanh thiét ké vi tri lip
dat ciia cac chi tiét trén tim palen roi dwa di gia
cong bang may CNC dé tao ra mot san pham
theo y mubn, dudi day 1 hinh anh palen duoc
thiét ké va gia cong khoét 16 cia mé hinh phun
xang danh ltra sau:
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Hinh 3.1. M6 hinh phun xang danh lia dién tie
3.2. Lap dit md hinh

Sau khi nghién ctru tinh toan va thiét ké,
nhom tac gia da tién hanh lip dat cac chi tiét,
cum chi tiét 1én tAm panel dam bao yéu cau ky
thuat, dap tmg tinh su pham va tinh thim my
cao. Qué trinh ldp dat mo hinh hé théng phun
xdng va danh lira ciia dong co duogc tién hanh
nhu sau:

3.2.1. Lip dit bé diéu khién ECU

Bo diéu khién ECU (hinh 3.2) ¢6 chirc
niang diéu khién qua trinh 1am viéc ctia hé
thdng, d& hu hong khi chiu va dap, vi vay khi
lap dat 4 bu 1ong treo can nhe nhang, dam bao
khoang khe h¢ giita bo diéu khién ECU voi gia,
dam bao d& dang cim 3 gidc két ndi chan hop.

Hinh 3.2. Bé diéu khién ECU

Hinh 3.3. Cum chan ga
3.2.2. Lap ddt cum chin ga

Cum chan ga (hinh 3.3) duoc lap phia
dudi khung gid, can dam bao chic chan khi dap
ga dé van hanh, lap 4 vit M6 v&i gia can chic
chan, vi tri cdm gidc két ndi du khong gian.

3.2.3. Lip ddt cum buwom ga

Cum budm ga (hinh 3.4) duoc lip phia
trén khung gia, can dam bao chic chan, dé quan
sat trang thai lam viéc dé van hanh, lap 4 bu
long M6 v6i gia can chic chan, vi tri cdm gidc
két ndi du khong gian.

Hinh 3.4. Cum buom ga

T e il i

F =

Hinh 3.5. Cum bo-bin danh lva
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3.2.4. Ldp dit cdc bo-bin dinh liva

Cum bo-bin danh Itra (hinh 3.5) duogc
lap gitta khung gia, can dam bao chic chan khi
van hanh, lip 8 vit M6 véi gia can chic chin,
vi tri cim giéc két ndi du khong gian. Pac biét,
bd bo-bin danh lra lam viéc véi dién ap cao
nén can bo sung tm thép che chan tia lira dién,
tranh bi dién giat khi van hanh.

3.2.5. Ldp dit cdc voi phun xing

Céc voi phun xing (hinh 3.6) duogc lip
bén phai khung gia, can dam bao chic chan khi
van hanh, 1ap 8 vit M6 véi gia can chic chan, vi
tri cdm gidc két ndi di khong gian.

Hinh 3.7. Bom xang

3.2.6. Lip dit Bom xing

Bom xing (hinh 3.7) cdn dam bao chic
chan khi van hanh, lip 2 vit M6 voi gia can
chac chan, vi tri cdm gidc két nbi du khong
gian.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, So6 318, thang 8 nim 2024
cokhivietnam.vn / tapchicokhi.com.vn

3.2.7. Ldp ddt cum cam bién truc cam, truc
khuyu

Cam bién truc cam, truc khuyu (hinh
3.8) duoc lap phia dudi khung gia, can dam bao
chéc chén khi van hanh, lép 6 vit M6 voi gia, la
phan phat tin hiéu c6 chuyén dong quay nhanh,
d& mét an toan nén can duoc che bai mica dé d&
quan sat.

B

Hinh 3.8. Cum cam bién truc cam, truc khuyu

3.2.8. Lap dat cac loai cam bién khac: Cam
bién luu lwong khi nap, cam bién oxy, cam
bién nhiét dp nuwdc lam mat, cam bién kich no

Cam bién luu luong khi nap duoc lip
giira khung gi4, can dam bao chic chan khi van
hanh, 13p 4 vit M6 véi gia can chéc chin, vi tri
cam gidc két ndi da khong gian.

Cam bién oxy duoc lap trén khung gia,
can dam bao chic chan, vi tri cam gidc két ndi
du khéng gian. Cam bién nhiét do, cam bién
kich né nudc lam mat trong nghién ctru nay la
cam bién 13y tin hiéu 4o, can dam bao chinh xac
vi tri da thiét ké trén palel.

Sau khi hoan thién viéc lép dat cac chi
tiét, cum chi tiét tién hanh dau ndi day, van
hanh thir nghiém va diéu chinh théng sé phu
hop két qua cho thdy mé hinh hoat dong dat két
qua tot voi két qua chinh xac, phu hop véi muc
tiéu dat ra.
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Hinh 3.9. Hoan thanh viéc ldp dét hé thong phun
xang dién tir va danh liia

4. KET LUAN

D3 nghién ctru cu tao, nguyén 1y cia
hé théng phun xing va danh lia dién tr cua
dong co ddt trong. Tir d6, nhom tac gia tinh
toan, thiét ké palen va lya chon vi tri lép dat cac
chi tiét, cum chi tiét.

Pi ché tao va lép dat hoan thién mo
hinh hé théng phun xing dién tir va dénh lira
ctia dong co ddt trong, dam bao yéu cau ky
thuat, tinh su pham va tinh thAm my cao.

Kiém tra va van hanh thtr nghiém mo
hinh hé théng phun xing dién tir va dénh lira
ciia dong co ddt trong. Két qua cho thdy mo
hinh hoat dong tdt, dap ung muyc tiéu nghién
clru. <
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