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TOM TAT

Bai bao trinh bay mai lién hé cua toc dé dong co voi cac tin hiéu thu dwoc tir cac cam bién, hé
thong. Nghién curu quan tam toi 3 tin hi¢u: tin hiéu cua cam bién do ap suat tuyét doi dwong
ong nap, tin hiéu cam bien vi tri truc cam va tin hiéu dién dp ac quy khi dong co hoat dong va
dwa vao cdc tin hiéu nay dé tinh toc do dong co. Nguoi nghién ciru so sanh do chinh xdc va kha
nang ung dung thuc tién cua cac phuong phap do swr dung cac tin hiéu trén.

Phirong dan dwoc dwa ra dé giai quyét yéu cau dé tai la dimg mach dién tir dé chuyén déi tin hiéu
goc thanh tin hiéu dién dap dang xung, dé dwa vao vi diéu khién. Vi diéu khién sé thuc hién cdc
tinh toan va hién thi két qua trén man hinh LCD.

Két qua cuoi cung da hoan thanh may do téc do dong co dwa vao cdc tin hiéu néu trén.

Thiee nghiém két qud do cho thdy may cho két qud véi sai sé dat yéu cdu va thé hién dwoc kha
nang dap ung cua tung tin hiéu.

Tir khoa: toc do dong co, tin hi¢u, vi diéu khién.

ABSTRACT

The article presents the relationship between engine speed and signals which are obtained
from sensors and system of engine. Specifically, Researchers are only interested three signals:
the signal of MAP sensor, signal from camshaft position sensor and the battery voltage when
the engine is operating. Based on these signals, engine speed has been calculated. Comparison
of accuracy and ability to apply each method is used to definate from these signals.

To solve this problem, the researcher used electronic circuits to convert the original signal into
pulse signal and then send it to the microcontroller. Microcontroller will calculate and display
results on LCD.

The end, the researcher manufactured the measuring equipment based on three signals: signal
of the MAP sensor, signal camshaft position sensor, battery voltage signal.

Experimental results show that this equipment measures with small error.

Key words: engine speed, signal, microcontroller.
I. GIOI THIEU

Tdc d6 dong co 1a mot thong so rat quan trong,  cua dong co.
chtra dung nhiéu thong tin phan 4nh toan dién
tinh trang lam viéc cua dong co. Dya vao tde
d6 dong co va thong qua hé thong chan doan
nguoi ta co thé biét duogc tinh trang lam viéc

Hién nay c6 nhiéu phuong phap dugc st dung
dé xac dinh toc do dong co trén 6 t6 bang cach
nhan tin hi¢u gui v€ tr cdc cam bién nhu: cam
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bién dién tir, cam bién Hall, cam bién quang
va dung tin hi¢u tr cuc &m bobine... sau do
dua tin hiéu nay vao bo xtr Iy dé xac dinh tdc
do dong co.

Véi y tudong la néu cac bo phan, chi tiét duoc
két ndi véi dong co thi ta co thé tinh duogc toc
dé dong co. Do do, nguoi nghién ctru dua ra
phuong phap dung t1n hiéu tir cam bién do ap
suit tuyet dbi duong dng nap MAP Va tin hiéu
dién ap dc qui trong hé théng cung cap dién dé
tinh toan téc d6 dong co. Va so sanh két qua
voi viée do toe do dong co tir cam bién vi tri
truc cam tin hiéu.

II. NOI DUNG

1. Ap suét chin khéng trén duwdong 6ng nap
(1]

Dao dong ctia ap suat chan khong trén dudng
ong nap xuat phat tr qua trinh thay doi moi
chat trong qua trinh hoat dong cua dong co.
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Hinh 1: D6 thi cong ving thdp dp cia qud trinh
thay d6i méi chdt [1].

Co nghia la tan s6 cia dao dong ap suat phu
thudc vao tan s6 thay d6i moi chat cia céc xi
lanh trong dong co. Téc d6 dong co cang 16m,
tan s6 thay d6i moi chat cang 16n, dao dong
clia 4p suat cang nhanh. Nhu vay, toc do dong
co quy dinh tan s6 dao dong cua ap suat, hay
tir tan s6 dao dong cta ap sudt chan khong trén
duong 6ng nap ta c6 thé xac dinh duoc téc do
dong co.

2. Hé thong cung cap dién trén 6 to [2]

Dién ap trung binh giita hai dau ic quy khi
dong co hoat dong 1a tir 13,8V dén 14,2V theo
hoat dong ctia bo tiét ché. Co thé xem dién ap
2 dau dc quy 1 hiéu cua dién 4p may phat sau
chinh luu va sut 4p do tai dién khi dong co
hoat dong. Thanh phan sut 4p do dién ap tiéu
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thu khi danh ltra ¢ tinh chu ky 16 rang nhat.
3. Bién dang tin hiéu ciia cim bién MAP va
tin hiéu dién ap ac quy

a. Tin hiéu chan PIM cia cam bién MAP
(Toyota)

Hinh 2: Bién dang tin hi¢u chan PIM cam bién
MAP va tin hiéu G.
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Hinh 3: Bién dang tin hiéu chan PIM khi tang
gidam toc do.

Dao dong c6 tinh chu ky cua tin hiéu PIM la
do hoat dong cua ky nap dong co giy nén. Khi
6 ky nap & mot xi lanh bat ky, do chan khong
trén dudng 6ng gop nap ting lam dién ap chan
PIM giam. Qua khoi ki nap, ap suit ting lam
dién ap ting. O dong co 4 ky 4 xi lanh, trong
hai vong quay truc khuyu c6 bdn ky nap xay
ra, tuvong ung voi 4 dao dong cua tin hi¢u. Do
do, toc dd dong co lién hé voi tan s6 dao dong
nay nhu sau:

RPM =60f,, /2= 30f,, (1)
Tong quat, dbi v6i dong co 4 ky n xi lanh thi:
RPM =2 .60. fysp  (2)

b. Tin hiéu dién ap ic quy
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Hinh 4: Moi lién hé gitta dién dp dc quy va tin
hiéu danh lira IGTI trén dong co 1G-FE.
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D6i v6i dong co 4 ky n xi lanh thi mbi lién hé
gitra tan sO danh Itra va toc d6 dong co la:

_ 2 120
RPM==.60. fainn1ea = — - faannza (3)
Nhu vay, béng cach xac dinh tan sb sut ap co
tinh chu ki ctua dién ap ac quy, ta c6 thé tinh
duoc toc do dong co.

Uu dlem cua phuong phap nay 1a khong can
biét ti so truyén gitra dong CO va may phat
khong can quan tam t6i sO cap cyc ma chi can
biét s6 ky va s6 xi lanh 14 c6 thé tinh duoc toc
do dong co.

1. Thiét ké mach tinh toc d9 dong co tir cam
bién MAP, vi tri truc cam, tin hi¢u di¢n ap
ac qui

a. So' dd nguyén Iy mach ngudn +12V

-

Hinh 5: So @6 mach nguon 12V,
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Hinh 6: So @6 mach nguon 5V,

b. So' 46 nguyén 1y mach xir 1y tin hiéu
PIM, G va BATT

Hinh 7: Mach xir Iy tin hiéu cam bién MAP,

Muc dich ctia mach xu 1y 1a bién ddi cac dao
dong c6 tinh chu ki cta tin hiéu ddu vao thanh
cac tin hiéu ra dang xung vudng c6 thé dém
duoc.

- Tin hi¢u cam bién MAP:

bic diém cua tin hiéu nay la cac dao dong co
tinh chu ky theo qua trinh nap cta ting xi lanh
c6 gia tri nho (thuong khoang 100mV ddi véi
dong co 4 xi lanh) va gia tri dién ap trung binh
khong 6n dinh ma thay doi theo toc d6 va tai
ciia dong co. Do vy khong thé bién ddi tin
hiéu vé xung vudng ngay duoc.

Hinh 8: Dang tin hiéu cia cam bién MAP khi
ting giam toc.

Hinh 9: So sanh tin hiéu cam bién MAP truéc va
sau mach loc thong thd'p.

Tin hi¢u sau cung duogc dua vao mach Trigger
Smith dung IC NESS55.

Hinh 10: Cau tao IC 555 va tin hiéu sau khi qua
mach Trigger Smith dung IC 555 [6].

- Tin hiéu cam bién G:

Tin hiéu nay di c6 sdn canh xudng nén chi
can mac ndi tiép tin hiéu véi dién tro 1kQ va
mic song song v4i Zener 5,1V 1am nhiém vy
xén xung tin hi¢u khi gia tri dién &p tang cao
& toe dd cao.

Hinh 11: Xur Iy tin hiéu cam bién G.
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Hinh 12: Tin hiéu cam bién G.

- Tin hiéu dién ap ic quy:

Do d6, phuong phéap xur 1y tin hiéu nay hoan
toan twong ty nhu xir Iy tin hidu cam bién
MAP nhung ta kém theo mot cau phan ap dé
ha dién ap tin hiéu xudng trudc khi dua vao
xu ly.

Hinh 13: Mach xit Iy tin hiéu dién dp dc quy.
¢. So d6 mach vi dieu khién ATMEGA 1
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MAPo——INTIPD3
G o———————INTOPD2
BATTo——INT2PB2

ATMEGA16

Hinh 14: Mach giao tiép ATMEGAIG.[6].

Céc tin hiéu vaio MAP, G va BATT lan luot
dua vao ba chan ngat ngoai INT1/PD3, INT0/
PD2 va INT2/PB2.

d. Thuit toan tinh toc d§ dong co

Phuong phap xir 1y 13 tinh tan s6 cua tin hiéu
f= 1/T r6i dua vao moi lién hé gilra tan so tin
hiéu va toc do dong co dé tinh ra toc do dong
co.
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Luu dd thuat toan xur Iy tin hi€u cam bién
MAP nhu sau, véi tin hiéu G va tin hiéu dién
ap ac quy xu ly hoan toan tuong tu:

Ngiit trén INT1

- ]
T

Fae = 1000000 - 364,

e
Y -

Timel=Timel+100 (us)
TCNT1=0x9C

Hinh 15: So d@6 khoi thudt todn xit Iy tin hiéu.

III. THU NGHIEM & PANH GIA KET
QUA

1. Thir nghiém

Két ndi cac day t6i cac cuc tin hiéu cé sin
trén ECU: chan PIM ctia cam bién MAP, chan

BATT, chan tin hiéu G va chan liy mass tin
hiéu E2.

2. Panh gia két qua
Tin hi¢u sau khi duwgc xir ly

Dang chung cua tin hiéu trudc va sau xu 1y:

T R SR R TR ST

Hinhl6: Dang chung cua 3 tin hiéu
truoc khi xuw ly.

Hinh 17: Dang chung cua 3 tin hiéu sau khi xu [y.
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Nhdn xét:

- Tin hiéu MAP: c6 dang xung vuong co do
réng gan déu nhau, chu ky cia cdc xung déu
nhau & toc dg thap va chu ki giam néu toc do
ting l1én, khong cé hién twong mat xung hay
thira xung khi dong co hoat dong binh thuong.

- Tin hiéu BATT: co6 dang nhu tin hiéu MAP
va ¢6 cung tan so véi tin hiéu MAP nhung do
réng xung nhé hon, khéng cé hién tiong mat
xung hay thira xung néu déng co van binh
thwong.

- Tin hiéu G: co dang xung nhon, khong khac
nhiéu so véi tin hiéu vio nhung bién do tin
hiéu khong vieot qua muec 5,1V .
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Hinh 18: Pé thi ddp irng toc do ciia 3 phirong
phdp do (dwoc vé bang phan mém Excel).

TAI LIEU THAM KHAO
Tiéng Viét

Két qua tir d6 thi dép tng tdc d6 cua 3 phuong
phap cho thay sai sé téc do cua mdi phuong
phap la kha nho.

IV. KET LUAN

Bai bao vé “Nghién citu, dinh gid mot so
phwong phdp méi do toc dp dong co” dat
duoc mot sd két qua nhu sau:

- Néu duge méi lién hé gitra tbe d6 dong co va
hé thdng trén dong co ma ¢ day thuc hién trén
3 tin hiéu tiéu biéu 1a PIM, G va BATT.

- Thiét ké va thi cong thanh cong thiét bi do
tde do dong co tir cac tin hi¢u do.

- So sénh, danh gia mac d§ phan anh chinh
xac gia tri tde do dong co cua cac tin hi¢u.

Dé tai dat dugc mot s6 két qua nhat dinh nhiéu

¥ nghia vé mit khoa hoc ciing nhu thyc tién.
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