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TOM TAT

Ngay nay 0 t6 ngdy cang phat trién, cac hé théng dién trén 6 t6 cang tién tién din dén
viéc bao tri, chan doan, sira chira ngay cang phirc tap hon. Déi voi viée dao tao nganh
cong nghé k¥ thuat 6 to tai cac trudong dai hoc, cao dang can phai c6 cach tiép cin mot
cach truc quan nhat nham muc dich gitp sinh vién c6 thé tiép can duoc cac hé thong tién
tién trén 6 to. Viéc nghién cuu, thiét ké, ché tao mo hinh day hoc 1a nhiém vu quan trong
khong ngoai muc dich d6. Bai bao nay trinh bay két qua nghién ciru thiét ké ché tao thiét
bi tao mo hinh giang day va phin mém mo phong hoat dong hé thdng dién than xe, két
qua nghién ctru 1a mo hinh day hoc minh hoa cho cac hé thong vé dién than xe trén 6 to
nhu hé théng chiéu sang, h¢ théng tin hiéu, hé théng gat mua rua kinh va cach mo phdéng
hoat dong hé théng trén phan mém Proteus. Qua dé gitip sinh vién hiéu rd hon vé nguyén
ly hoat dong cac mach dién trong hé thong dién than xe, dong thoi gitp sinh vién chan
doén hu hédng mdt cach hi€u qua va chinh xac.

Tir khéa: M6 hinh dién than xe, md phong hé thong dién than xe, chin doan hé thong
dién than xe.

ABSTRACT

Today's cars are increasingly developing, the electrical systems on cars are more
advanced, leading to maintenance, diagnosis, and repair becoming more and more
complicated. For training in automotive engineering technology at universities and
colleges, it is necessary to have the most intuitive approach to help students access
advanced systems in cars. Researching, designing, and manufacturing teaching models is
an important task beyond that purpose. This article presents the results of research on the
design and manufacture of equipment to create teaching models and software to simulate the
operation of vehicle electrical systems. The research results are teaching models illustrating
electrical systems. Car bodywork such as lighting system, signal system, windshield wiper
system and how to simulate system operation on Proteus software. This helps students
better understand the operating principles of electrical circuits in the vehicle s electrical
system, and also helps students diagnose damage effectively and accurately.

Keywords: Vehicle body electrical model, vehicle body electrical system simulation.
vehicle electrical system prediction.
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1. GIOI THIEU

Cung véi sy phat trién cua ky thuat, 6
t6 ngay mot tién nghi va hién dai hon. Trén
mot chiée 6 t6 hién dai, hé thong dién chiém
mot phan déng ké va can thiép vao gan nhu
tat ca cac hé théng trén mot chiée xe [1].
Xe cang hién dai thi h¢ thé)ng dién than xe
cang phuc tap, doi hdéi nguodi hoc phai co
su hiéu biét vé cau tao cling nhu nguyén
ly ctia hé thong dién than xe trén 6 to. Dé
dao tao dugc ngudn nhén lyc dap tmg kip
thoi v6i nhu ciu x3 hoi, van dé 16n nim &
cac tiép can cac kién thirc cua cac sinh vién
mot cach khach quan, tir nhing kién thirc
nén dén cac kién thirc chuyén nganh. Tir
nhiing van d¢ trén, nhém tac gia da nghién
ctru thiét ké ché tao mo hinh giang day va
phan mém mo phong hoat dong hé thong
dién than xe nhim dua vao phuc vu cong
tac giang day cho sinh vién Khoa K§ thuat
Cong nghé O t6. Cac bo phan ciu thanh
nén hé thng dién than xe trén 6 t6 gom:

1.1 H¢ théng chiéu sang

Hé théng chiéu sang 12 mot t6 hop gdm
nhiéu loai dén duoc lap dit phia trudc, phia
sau, hai bén va phia trong xe, nhim dam
bio diéu kién lam viéc vao ban dém cua
0 t6 va bao dam an toan giao thong trén
duong. Hé théng nay bao gdém cac dén
chiéu sang, cong tac, cau chi, [3]...

1.1.1 Dén kich thwdc trudc va sau xe
(Side & Rear lamps):

Dung dé bao kich thudc chiéu dai,
chiéu rdng, doi khi ca chiéu cao cua xe.

1.1.2 Pén diu (Head lamps - Main
driving lamps):

Dung dé chiéu sang khong gian phia
trudce khi xe chay vao ban dém, Pén dau c6
2 ché d6 hoat dong chiéu xa va chiéu gan.

1.1.3 Dén swong mu (Fog lamps):
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Co anh sang mau vang, giup nguoi lai
nhin tot hon trong diéu kién suong mu,
duogc bd tri phia truée va phia sau 6 t6 [2].

1.2 Hé théng tin hiéu

1.2.1 H¢ théng bdo ré, hé thong bdo
nguy

Tin hi¢u bdo ré& cd nhiém vu phat tin
hi¢u r€ trai hay r€ phai, bao hiéu cho céc
phuong tién phia sau va phia trudc biét
dugc hudng di chuyén cia xe.

Tin hiéu bao nguy chép tit tat ca cac
den ré trai va r€ phai cung tan s6 voi nhau,
thong bao cho cac phuong xung quanh cha
y bao hi¢u nguy hiém.

1.2.2 H¢ théng coi dién

Tin hi¢u coi dién dung am thanh coi
deé bao hiéu, canh bao cho cac phuong tién
phia trudc, géc khuat cua xe bi€t sy hién
dién cua xe.

1.3 H¢ théng gat nuéc rira kinh

Hé thdng gat nude rira kinh dam nhan
nhiém vy lam sach kinh xe hoac giup kinh
xe nhin rd dudi diéu kién troi mua, tuyét,
gi6 cat. Hé thong gat nudc rira kinh & mdi
xe lai c6 rat nhiéu ché d6 khac nhau nhung
chu yéu bao gdm céac ché do: Gat nhanh,
gat cham, gat dung, gat gian doan [3].

Nhian théy su can thiét trong viéc
nghién ctru, thiét ké nhiing thiét bi co thé
gitip ngudi hoc can thiép vao hé thdng dién
than xe ciing nhu hiéu rd hon vé nguyén
ly cta cac thiét bi dién trén 6 to. Mot sb
nghién ctru da ra doi c6 thé ké dén: Cong
trinh du thi giai thuéng nghién ctru khoa
hoc Eureka 1an thtt XX nam 2018 véi dé tai
“Nghién cuu, thiét ké va ché tao mo hinh
hé théng dién trén 6 t6” v&i ndi dung chinh
1a nghién ctru vé hé thdng dién 6 t6, tir d6
thiét ké va thi cong mé hinh hé théng dién
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6 t6. Tir m6 hinh c6 thé thao lap, dau day,
sua chira, khai thac co hiéu qua cho viéc
giang day va hoc tép trong cac truong cao
dang va dai hoc. D6i v6i dé tai nay, tac gia
da trinh bay cu thé cac so dd mach dién,
quy trinh kiém tra sta chira; tuy nghién,
phan chin doan va tim pan van chua duoc
nhic dén.

Pé tai nghién ctru khoa hoc cua tac gia
Duong Minh Théi (6/2012 — Truong Dai
hoc Gian thong van tai TP. H6 Chi Minh)
v6i dé tai “Xay duyng mo hinh hé thong
dién trén 6 t0” vdi ndi dung chinh la nghién
ctru dac diém ciu tao, nguyén ly hoat dong
va phuong phap kiém tra hu hong hé thong
dién 6 t6. Pong thoi thiét ké, ché tao mo
hinh dién 6 t6 va xdy dung phiéu hudng
dan thyc hanh. Gitp sinh vién ning cao k¥
nang thuc hanh nghé va hiéu ro hon céc
kién thire 1y thuyét. D6i véi dé tai nay, tac
gia da trinh bay chi tiét cAu tao, dic diém va
nguyén 1y hoat dong cua hé thong dién trén
0 t0; tuy nhién, phan phwong phap kiém tra
chua trinh bay day du va hudng giai quyét
khi gap cac hu hong trén hé thong dién 6 1.

Cung v6i viée phat trién d6, nham dap
{rng nhu cau hoc tap va nghién ctru ciia sinh
vién cac truong Cao déng, Pai hoc ¢6 dao
tao nganh Cong nghé K¥ thuat O t6. Viéc
nghién ctru thiét ké, ché tao mo hinh giang
day va phan mém nguyén 1y hé théng dién
than xe gitip sinh vién co thé hiéu sau va
chinh x4c vé nguyén 1y mach dién, gitp
sinh vién rén luyén ky nang chin doan
nham dem lai sy hiéu qua vé viée hoc, giap
gido vién danh gia ding nang lyc cua sinh
vién. M6 hinh gitp tranh ling phi va tiét
kiém vat tu hoc tap, dem lai hi¢u qua cao.

2. NOI DUNG

2.1. Thiét ké mé hinh diu diy hé
thong dién thin xe trén 6 to
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Hé thong dién than xe ngdy nay rat
phat trién, hau nhu tat ca cac hé théng déu
duoc diéu khién bing dién. Tuy nhién dé
sinh vién c6 cach nhin dé dang hon trong
viée tiép can cac hoc phan thuc tap dién
than xe, nhoém tac gid lya chon cac mach
dién dién hinh dé ché tao nhu hé thong
chiéu sang, hé¢ théng tin hi¢u, gat nudc rua
kinh va nang ha kinh.

2.1.1 Tinh todn dw tru vit tw

Trudce khi thuc hi€én md hinh, nhém
tac gia da tinh toan duy tru vat tu tir cac h¢
théng dién hinh nhu trén, mot sb vat tu
duoc su dung lai tr vat tu hoc tap ciia Khoa
K¥ thuat Cong nghé O t6 va mot s6 vat tu
duoc mua moi.

2.1.2 Thiét ké khung lip dit

Dé thuan tién khi giang day cua gido
vién va hoc tdp cua sinh vién, m6 hinh
duoc dat trén khung c6 banh xe dé dé dang
di chuyén khi thay d6i khu vuc hoc tap. Do
d6 cac hé thdng ciing duge tich hop trén
cung mot bang. Nhom tac gia da nghién
ctru sip xép vi tri cac b phan trén mé hinh
mot cach khoa hoc, thuan tién khi thao tac
trong giang day va hoc tap.

MO HINH HE THONG BIEN THAN XE

Bén diu

o
Coi
o o'

Dén diu
°

Hinh 1. So dé vi tri bé tri cdc chi tiét trong mé hinh
Khung niang d& bang st dung sit
vuong, ghép voi nhau bang phuong phap
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han dién nhim dam bao d6 bén va giam
dugc chi phi san xuat. Phia duéi dugc lap
dit banh xe dé d& dang di chuyén mé hinh
trong xuong.

2.2. Ché tao mé hinh diu day hé
théng dién than xe

T qué trinh thiét ké, du tru vat tu
nhém tac gia thuc hién ché tao mé hinh
lan luot theo cac mach dién. B tri bo phéan
vao bang, hang khung. Déng thoi thuc hién
mot sd “Pan” trén mach bang cong tic.

Vi tri danh “Pan” trén so d6 dugc tao
ra dua vao cac ti€u chi:

+ Tao pan tai cac mach ngudn duong
chinh cta hé thong.

+ Tao pan mat mass ngudn chinh.

+ Tao pan mat nguén ting doan.

Muc dich lya chon cac tiéu chi trén
nhdm tao nén céac hién tuong hé théng
khong hoat dong mat phén hoac toan bo hé
théng khong hoat dong tir d6 tao nén tinh
thuc té trong trudng hop hu hong ciia hé
thdng dién than xe.

Hinh 2. Mé hinh duoc hoan thién
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Hé théng chiéu sang: GOm 9 Pan, tao
ra cac hu hong trén dén dau (Chiéu xa va
chiéu gan), dén kich thude trude va sau xe.
Céc Pan nim & cac vi tri mat ngudn diéu
khién hodc mat ngudn timg doan. Dan dén
hé théng co cac hién twong hu hong khac
nhau.

Hé thong tin hiéu: Gom 7 Pan, tao ra
cac hu hong trén hé théng béo 18, bao nguy
va coi dién. Dan dén hé thng c6 cac hién
twrong mat 18 trai, r& phai, hodc mat hét tin
hi€u bdo r€, cac tin hi¢u bado nguy va dong
diéu khién cta ro — le trong hé thong coi
dién.

Hé thong gat nwéc riva kinh: Gom 4
Pan, giy ra hién tuong dong co gat mua
khong hoat dong hodc mét tung ché do gat
nhanh, gat chdm, dong co phun nudc rira
kinh khong hoat dong.

2.3 Phin mém mé phong hoat dong
Proteus

Phin mém Proteus 1a phin mém
chuyén ding dé mé phong, thiét ké va vé
cac mach dién tir. Trong thu vién phan
mém c6 nhiéu loai linh kién dé thiét ké va
md phong mach in gém ¢ cic ngudn, bd
tao tin hi¢u, cac cong cu do luong va phan
tich nhu may hién séng, von ké, ampe Ké,
..., dau do dé theo doi thoi gian thuc céac
thong sb ctia mach, cong tac, man hinh, tai
nhu dong co va dén, cic thanh phan linh
kién dién tir nhu dién trd, tu dién, cudn
cam, may bién ap, mach tich hop ky thuat
sO va analog, cong tic ban dan, relay, vi
diéu khién, bo xir 1y, cam bién[5],... Phan
mém nay dé str dung cho nguoi dung, giao
dién tryc quan, giip cong tac day - hoc cua
giang vién va sinh vién thém sinh dong va
truc quan.
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phdn mém Protues
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Hinh 5. M6 phéng mach dién nédng ha kinh trong
phdn mém Protues
Trong phan mém, cho phép nguoi ding
c6 thé tu thiét ké so d6 mach dién, mo phong
hoat dong c6 chiéu dong dién chay trong
mach. Ddng thoi cho phép nguoi ding do
dién 4p cac vi tri trén so dd. Néu nguoi
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ding bé tri hoac dau day sai thi hé thong
khong hoat dong va bao 161, nguoi ding cé
the kiém tra do dién ap trén phan mém.

RELAY COI
CAUCHI _
_—
@ col col
s
AcCU " CONG TAC COI I]

Hinh 6. Thuc hién chdn dodn, do kiém trén
phdn mém Protues

2.4. Két qua dat dwoc

M0 hinh dugc ung dung giang day truc
tiép trong cac bubi hoc thuc tap hé théng dién
dong co va than xe, thyc tap chan doan 6 to,
thye tap trang bi dién 6 t6 va thiét b dong
luc. Cu thé & mén hoc thuc tap hé thong dién
than xe gom: Bai 7: Hé thong chiéu sang, bai
8: Hé théng tin hiéu, Bai 9: Hé thong dong
ho va dén bao, Bai 10: Hé thong gat nudc
va phun nudc rira kinh, Bai 11: Hé théng
diéu khién kinh va Mon thuc tap chan doan
6 t6 ¢ bai 7: Chan doan hé thong chiéu sang-
tin hiéu. Sinh vién c6 thé st dung mo hinh
nghién ctru thém ngoai gid hoc vé nguyén
ly hoat dong, do va kiém tra cac hu héng tao
boi cac Pan trén mo hinh, sinh vién thyc tép
su pham co thé soan bai day trén mo hinh
mot cach dé dang va hiéu qua.

Hinh 7. Sinh vién do kiém thuc té€ khi hoc thuc hanh

119




Joupnal ol( Science - \/ L U T E

Sinh vién dugc hudng dan cach hoat
dong cua hé théng dién than xe nén khi
thue hién mé phong hoat dong bang phan
mém s& tryc quan hon, sinh vién c6 thé tu
duy sang tao cach ddu ddy cta riéng minh
trén phian mém néu hoat dong tét co thé
déu truc tiép trén mo hinh.

Ngoai ra, mo hinh c6 lép dat “Pan” (tao
ra nhiing hu hong trén mach dién). Qua do,
sinh vién c6 thé do kiém, phan tich ddnh
gia hu héng cia mach dién, gitp cho sinh
vién dé dang tiép can vé6i nhimng hu hong
ngoai thuc té.
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3. Két luén va khuyén nghi
3.1 Két ludn

Mo hinh sau khi hoan thanh duogc dua
vao st dung trong cac gid hoc thyc hanh
hoc phan thuc tdp hé thong dién dong co
va 0 to, thuc tap chan doan 6 t0, sinh vién
duogc hoc tap thuc té khi 4p dung van hanh
thiét bi thuc nghiém, qua do6 giup sinh vién
hiéu o hon vé nguyén ly hoat dong mach
dién than xe, tu duy sang tao thém cac cach
dau day va c6 kha nang xu ly cac dang hu
hong da dang va thuc té.
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