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NGHIEN ClU, TiNH TOAN THIET KE VA CHE TAO THIET BI BAO
VE HE THONG KHO'1 PONG O TO KHI XE PANG HOAT PONG

RESEARCH, CALCULATION DESIGN AND PRODUCTION DEVICE TO PROTECT CAR
STARTING SYSTEM WHEN THE VEHICLE IS

Tran Van Hoang
Trudng Pai hoc Kinh té Ky thuit Cong nghiép

TOM TAT

Hién nay, nhu cdu cudc séng con ngudi ngay cang phdt trién, diéu kién kinh té trung binh ctia ngugi
dan tang cao. Vi thé, luu lugng xe 0 t0 tiéu thu trong nhiing nam gan dady tdang lén manh mé. Tu dé, nhu cdu
ctia nguoi hoc ldi xe tai cdc cd s6 dao tao tang vot trong thdi gian gan ddy. Cdc xe trong dao tao va sdat hach ldi
xe hién tai van ding khéi dong truyén théng (chia khéa khéi dong). Doi vdi nhiing hoc vién lan ddu tiép xiic vi
6 t6 hodc do tam ly va con bd ngdé nén viéc thao tac nham la chuyén hét siic binh thudng, trong dé cé thao tdc
hay gap nhdt va thudng xuyén bi quén la: khi dong co dang hoat dong nhung van bt chia khéa dé khéi dong
dong co. Diéu nay dan dén lam hu hong hé thong khéi dong ctia 6 t6, va dan dén nhiing hé luy nhu: kinh phi siia
chiia; thoi gian xe phdi nam chd siia chiia, gidm doanh thu cho don vi. D€ gidi quyét vin dé nay, thiét bi bdo vé
hé thong khdi dong da dugc nghién ciiu, thii nghiém & cdc ché dj tdi cting nhu thoi gian sii dung... Bai bdo nay
sé lam 16 vin dé hé thong khéi dong dugc bdo vé nhu thé nao trong qud trinh dong cd dang hoat dong ma ngudi
ldi xe van bat chia khéa 6 vi tri khéi dong.

Tu khoa: Mdy khdi dong; Chia khoa; Vi tri Start.
ABSTRACT

Nowadays, the needs of people’s lives are growing, and the average economic conditions of the people
are increasing. Therefore, the volume of cars consumed in recent years has increased sharply. Since then, the
demand for driving learners at training institutions has skyrocketed in recent times. Vehicles in current driving
training and testing still use the traditional starter (start key). For students, the first time they come into contact
with a car or because of psychology and are surprised to manipulate the wrong way is very normal, in which the
most common and often forgotten operation is: when driving, engine is running but keep the key on to start the
engine. This leads to damage to the car’s starting system, and leads to consequences such as: repair costs, the time
the car has to wait for repair, reducing revenue for the unit. To solve this problem, the boot protection device has
been studied and tested in the load modes as well as the usage time... This article will clarify the problem of the
protected boot system as follows: what happens when the engine is running, but the driver still leaves the key in
the starting position.

Keywords: Starter; Key; Start position.
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1. PAT VAN PE

Trén 6 t6 hién nay, dong co dot trong
la nguon dong luc chinh. Pong co truyén mo
men qua ly hgp, hop s6, cac ding... dan dong
banh xe gitp xe di chuyén. Nhung dong co dot
trong khong cé kha nang tu khéi dong. Vi vay,
hé thong khoi dong la hé thong vo cing quan
trong trong dong co cling nhu trén xe 0 to.

Trong truong hop dong co khéi dong
nhung ngudi lai van tiép tuc vin chia khoa khoi
dong, truc roto van tiép tuc dugc ddy ra. Pong
co dang hoat dong, banh da dang quay véi van
toc xdc dinh ma roto déy ra gy hién tugng va
dap gitia banh rdng ctia banh da véi banh rang
cta roto khai dong, gay nén nhiing hién tuong
nhu mé riang, gay rdng, hong hé thong khéi
dong...

D€ tranh trudng hgp khai dong khi
dong co dang hoat dong, can thiét ké, ché tao
thiét bi ngdn khong cho dién cdp vao motor
khai dong khi dong co da hoat dong.

Khi d6, ta can tim dugc tin hiéu khi
dong co da hoat dong thi tin hiéu d6 luon luon
c6. Khi dong co khong hoat dong, thi tin hiéu
d6 mat d€ thuc hién diéu khién ngudn cép cho
hé thong khai dong.

Qua tim hiéu, phan tich hé théng khéi
dong trén xe, ta thdy tin hiéu toc do dong co
dam bao dugc yéu ciu trén. Tu do, ta di thiét ké
va ché tao mach d€ nhén tin hiéu ctia cam bién
toc d6 dong co dé diéu khién dong cép cho hé
thong khoi dong.

2. CAU TAO VA NGUYEN LY HOAT PONG
CUA HE THONG KHOI PONG

2.1. So d6 ciu tao chung

_—

Hinh 1. So d6 cdu tao chung cia h¢ thong khéi dong
1. Ac quy; 2. Khod di¢n; 3. Mdy khdi dong

2.2. Nguyén ly hoat dong

Khi bat khoa dién (3) vé nac khéi dong
(ST), cudn day (4) cta role khéi dong dugce cap
dién sé hut tiép diém (5) dong. Khi do6, cuon
day hut 11, cudn day kich ti 16 va cudn day
phan ting 15 c6 dong dién chay qua theo mach
sau:

Cuc (+) ac quy — tiép diém 5 — cudn
hat 11 — cudn day kich ti 16 — cudn day phan
ung 15 — mat — (-) ac quy.

Dong thoi cudn git 12 dugc cdp dong
dién theo mach: Cuc (+) dc quy — tiép diém 5
— cudn giti 12 — mat — (-) dc quy.

Trong trudng hop nay, cuon hat 11 va
cudn git 12 sinh ra luc ti hoa cung chiéu hut
16i thép 13 ctia cong tac ti dich chuyén sang
trai, thong qua tay don lam khép khéi dong
dich chuyén kéo banh rang khéi dong 14 dn
khép véi vanh rang banh da.
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Hinh 2. So do nguyén ly hé thong khdi dong dimg
dong co dién
1. May phdt dién;
2. Bo diéu chinh dién;
3. Khoda dién;
4. Role khdi dong;
5,7, 9, 10. Cdc tiép diém;
6. Bién dp danh liia;
8. Dia tiép diém;
11. Cudn day hut;
12. Cuon day giti;
13. Loi thép cua role;
14. Banh rding;
15. Phdn ting ciia mdy khéi dong;
16. Cudn day kich tu

Khi banh ring 14 dn khép véi vanh
rang banh da thi 16i thép 13 ddy dia tiép diém
8 dich chuyén sang trai dong cac tiép diém 7, 9,
10. Két qua la cudn day 11 cua role khoi dong
bi ngan mach, cudén day phéan tng 15 va cudn
kich tu ctia dong co khéi dong dugc dau truc
ti€p v6i nguon dién theo mach:

(+) Ac quy — cip tiép diém 9-10 —
cuon day kich tit 16 — cudn day phan tng 15
— mat — (-) dc quy. Lic nay, dong co dién quay
dan dong cho truc khuyu quay véi s6 vong quay
da khéi dong.
3. THIET KE, CHE TAO MACH PIEU KHIEN

3.1. Thiét ké mach diéu khién
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3.1.1. Mach bdo vé trong hé thong khéi dong
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Hinh 3. So do6 két cdu chung ctia thiét bi trong hé
théng khdi dong

Hinh 3, chi ra vi tri cling nhu két ndi
cta thiét bi v6i hé thong khai dong trén xe 6 to.
Ngoai nhiing bo phén chi tiét ctia hé thong khai
dong theo xe, hé thong nay dugc trang bi mot
thiét bi bao vé h¢ thong.

3.1.2. Vi diéu khién
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Hinh 4. Vi diéu khién Atmelgal6L
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Atmelgal6L c6 day du tinh ndng ctia ho
AVR, bao gom cac tinh nidng nhu sau:

- Bo nhé 16 K (flash), 512 byte
(EEPROM), 1 K (SRAM), 1 b0 timer/counterl
16 bit.

- Vi diéu khién c6 40 chén, trong d6
¢ 32 chan vao, ra dii liéu chia lam 4 PORT A,
B, C, D. Cac chan nay déu c6 ché do pull_up
resistors.

- Giao tiép SPI, giao dién 12C, 8 kénh
ADC 10 bit, 1 bd so sanh analog, 4 kénh PWM.
- 1 b6 dinh théi Watchdog, 1 b truyén nhén
UART lap trinh dugc, 2 bo timer/counter 8 bit.

3.1.3. Xdc dinh toc dé dong co

Dé xac dinh dong co da hoat dong, cd
nhiéu cach d€ xac dinh nhu do t6c d6 dong co,
do tin hiéu ctia cam bién ap sudt dau,...

Trén dong co thong thuong, dé€ xac dinh
toc do quay cua dong co, hang da st dung cam
bién téc dd dang tu nhu hinh 5.

Hinh 5. Cdm bién toc do dong co

Tt hinh 5, ta thay tin hiéu cia cam bién
toc do dong co c6 dang xung sin trong c6 tan s6
thay d6i khi t6c do dong co thay d6i. Trong khi
do, vi diéu khién chi st dung tin hiéu c6 dang
xung vudng, vi vay can c6 mach xt ly tin hiéu
ctia cam bién trude khi dua vao vi diéu khién.

Hinh 6. So do nguyén ly mach xit ly tin hiéu cdm
bién toc do

Nho vao mach xu ly nhu hinh 6, tin
hiéu t6c do ti cam bién c6 dang xung sin dugc
chuyén thanh tin hiéu c6 dang xung vuoéng ma
vi diéu khién c6 thé st dung.

Tin hiéu téc do dong co dugc dua dén
vi diéu khién qua 1 chan ngit INT2, ngat nay
dugc thiét 1ap dé do moi sudn lén clia xung,
sti dung timer3 dé€ dém thoi gian, tit d6 tinh
khoang thoi gian gitia 2 suon, ta xdc dinh dugc
tan s clia tin hiéu cam bién toc do gui vé, ti
két qua d¢é tinh ra téc do dong co.

Tai thoi diém suon 1én, ngit INT2 ddnh
ddu thoi diém nay, timer3 ghi lai thoi diém
nay, cho bién toan cuc dugc kich hoat, méi lan
timer3 ngat, bién toan cuc nay ting lén +1 gid
tri, khi suon lén tiép theo xudt hién, ngat INT2
danh dau thoi diém nay, dong thoi timer3 ghi
lai gia tri, bién dém toan cuc dugc ghi lai, tra lai
bién dém bang 0, két hgp véi gia tri timer3 va
bién dém, ta xdc dinh dugc khoang thoi gian
gitia hai sudn 1én, tii 6 tinh ra tan s6 cia xung.
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Hinh 7. Hoat dong cuia INT2 va timer3

Hinh 7 mo6 ta hoat dong ctua INT2,
trong d6 hinh 7a thé hién khoang thoi gian can
do, hinh 7b thé hién tin hiéu ngit caa INT2,
hinh 7c¢ thé hién hoat dong cua time3.

Sau khi xdc dinh dugc khoang thoi gian
T, toc do dong co dugc xac dinh bdi cong thiic:

_ 60000000

= /phut).
T *sovau (Vong P u)

Trong dé: n la toéc do dong co; T la
khoang thoi gian do dugc gitia hai xung toc do;
Sovau la s6 véu tu trén banh da.

Vé6i dong co xang thong thuong khi
khong tai, téc do nay 16n hon 800 vong/phut.
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Hinh 8. So db b tri mach khdi dong trude va sau

khi ldp mach
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Hinh 9. So d6 nguyén ly mach diéu khién chung

Hinh 9 la so d6 nguyén ly mach diéu
khién chung. Trong so d6 nay thé hién cac chan
c6ng dau vao, ra ciia mach két néi v6i cam bién,
role va nguon.

3.2. Ché tao mach diéu khién

Tu so d6 nguyén ly mach diéu khién
chung (hinh 9), ta vé mach in nhu hinh 10, la
mach di day két ndi cdc phan diéu khién da
dugc lap trinh.

Hinh 10. So d6 di day mach diéu khién

Hinh 11, thé hién m6 phong mach diéu
khién dong co bao gobm ca phin mach in va
cac chi tiét hoan thién trong thiét bi diéu khién
nhu: khoi cdp nguodn vao/ra, tu dién...
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Hinh 11. M6 phéng mach diéu khién dong co

4. THU NGHIEM, PANH GIA HIEU QUA
HOAT PONG

4.1. Doi tugng va phuong phap thu nghiém
4.1.1. Déi tugng thii nghiém
Thiét bi dugc thti nghiém trén cac xe sat

hach va tap lai Chevrolet Aveo tai Truong TC
GTVT Nam Dinh, TP. Nam Dinh.

Hinh 12. Xe lap thiét bi bdo vé

Thong s6 ky thuat xe: Dong co 1.5L 2
van nap va 1 van xa; Cong sudt 84 ma luc tai
vong tua may 5.400 vong/phut; Hé thong khai
dong biang dong co dién (chia khda khéi dong).

4.1.2. Phuong phdp thii nghiém

Qua trinh tht nghiém dugc tién hanh
theo phuong phép do6i chiing trén xe lap thiét bi
va xe chua lap thiét bi. Khi dd, cho cac xe hoat
dong va tién hanh bat tiép chia khoa & nac Start
do6i véi hai xe.

4.2. Cac thong so, chi tiéu, tinh nang ky thuat
dat dugc

Thiét ké ché tao thanh cong thiét bi bao
vé hé thong khai dong dong co.

Thiét bi hoat dong 6n dinh trong hai
tudn tht nghiém, dugc lap dai tra va hoat dong
tot.

Khong lam anh huéng dén tinh nang ky
thuat ctia xe ciing nhu thiét bi chdm diém tu
dong trén xe sat hach.

Hinh 13. Vi tri thiét bi bdo vé trén xe

- Thii nghiém & ché d¢ khong tai va ché
do tai cao:

Hinh 14. Van chia khéa 6 ndc khéi dong khi dong co
dang hoat djng 6 hai téc do

ISSN 2615 - 9910

TAP CHI CO KHI VIET NAM, S6 3 nam 2022

http://cokhivietnam.vn



NGHIEN CUU - TRAO DOI

5. KET LUAN

Thiét bi bao vé h¢ thong khoi dong khi
dong co dang hoat dong da dugc tinh toan,
thiét ké va ché tao thanh cong. Két qua chi ra
rang:

- Khéi dong dong co, dong co hoat dong
binh thudng nhu chua lap thiét bi.

- Khi dong co dang hoat dong, xoay chia
khoa dén vi tri Start (khéi dong) — hé thong
khéi dong khong lam viéc (banh rang may khai
dong khong lao ra dn khép véi banh da).

- Céc tinh nang kinh té, ky thuat ctia xe
hoat dong binh thudng.

- Thiét bi phuc vu cho chim diém sat
hach thi hoat dong binh thuong. %
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