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Tom tat

Hé thong buém ga dién tir ngdy cang xuat hién trén nhiéu 6 to hién dai. Viéc diéu khién bang
dién tir da gitip cho diéu khién buém ga tré nén én dinh va chinh xdc hon, do dé hé thong diéu khién
budm ga dién i da dan thay thé cho cac logi burém ga truyén thong diéu khién bang cap day. Hé thong
diéu khién buwém ga bang dién tir ¢ Mot s6 wu diém la it diéu chinh, bdo dwéng, giam thiéu duroc lwong
khi hai déc hai gay 6 nhiém méi trirong... SO Vi viéc sir dung budm ga thong thuong. Mach diéu khién
bueom ga dién tir duwoc thiét ké trén co sé dat muc dich diéu khién co ban cia canh buém ga va két hop
diéu khién ga tw déng va diéu khién lic kéo. Cdac chwong trinh diéu khién duwoc thyec hién bang ngdn
ngi ldp trinh Assembly va dwoc tién hanh thuc nghiém trén buém ga Hyundai.

Tor Khoa: buom ga dién tir, buém ga Hyundai, mach diéu khién burém ga dién tir
Abstract

RESEARCH DESIGN AND FABRICATION ELECTRONIC THROTTLE CONTROL SYSTEMS

More recent cars include electronic throttle control systems. Traditional throttles that were
controlled by cable have been replaced by electronic throttle control systems since wire control is
now more reliable and accurate. When compared to the traditional cable version, electronic throttle
control systems offers a few benefits, including less adjustment and maintenance requirements and
the lowest possible amount of toxic exhaust fumes that contaminate the surrounding area.In order to
achieve the following, an electronic throttle control circuit was created on base: it regulates the basic
throttle and combines it with traction and cruise control. The control programs are implemented
using Assembly language programming and are experimentally conducted on Hyundai throttle.

1. Pit van dé

Cuing hoa nhip véi xu hudng phét trién chung cua thé gisi, nén cdng nghiép 6 to phét trién nhanh
chong dé dap tng nhu cau caa khach hang va cung vei sy ung dung manh mé cua ky thuat diéu khién
tw dong vao 6 to da dan thay thé cho cac co cau diéu khién bang co khi von khong chinh xéac va doi
hoi thuong xuyén phai sua chira, bao dudng dinh ky.

Trén cac 6 t hién nay, cac hé thong diéu khién dién tr ngay cang chiém da sb, diéu do da giup
cho viéc nguoi didu khién,sira chita, bao dudng va trén hét la su diéu khién bang cac hé thong dien
tir dugc thuc hién mot cach chinh xac va on dinh da gitp cho 6 t6 kiém soat tét cac chat thai doc hai
gay 6 nhidm méi trudng, tang tinh kinh té vé& nhién liéu va kiém soat duoc tirng ché do hoat dong trén
6 t0... Hé thong diéu khién buém ga bang dién tr (Electronic Throttle Control System —ETCS) la
mét hé thong diéu khién bang dién tir dwoc trang bi trén hau hét 6 t6 hién dai ngay nay nham dem lai
cho 6 t6 nhimg wu diém do.
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2. Khai quat vé buém ga dién tir trén 6 td hién nay

Cho dén thoi diém hién tai, da sb cac budm ga duge tac dong truc tiép tir tai xé qua dan dong
bang cap. Bét dau tir nam 1992 do sy xuat hién cua hé théng diéu khién luc kéo nén trén mot sb xe
Xuat hién buém ga thir hai trén dudng 6ng nap. Thém vao do, hé théng diéu khién ga tu dong (Cruise
control) ciing 1am co ciu diéu khién bang co khi trg nén phiic tap, dan dén nhiéu su ¢ lién quan dén
co cAu buém ga. Chinh vi vy ma nhitng nim gan ddy, buém ga din dong bang dién va viéc diéu
khién bang dién tir thong qua ECU gitp co ciu budm ga tré nén don gian hon.

Hién nay, cac nghién ctiru vé mé hinh hoa, nhan dang va diéu khién budm ga dién tir hodc cac
nghién cttu vé hé thng buém ga dién tir gilp cai thién hé thong nhién lidu da duoc nghién cau tir
kha lau tai cac trudng trén thé gici, tai Viét Nam, hau nhu rat it cac nghién cau hé thong diéu khién
budm ga dién tir ndy do thiéu cac don vi tai tro hoic cac don vi phdi hop.

Hé thong khién dién buém ga diéu tir (ETC — Electronic Throttle Control) 1a mot hé théng diéu
khién bang dién duoc ndi truc tiép gitta ban dap ga voi canh buém ga. Tuy hé thong diéu khién buem
ga bang dién tir 43 duoc dé xuat nghién cau trong gan mot thap ky vira qua nhung n6 chi méi dugc
dua vao ing dung trong vai ndm gan day. Khac véi cac h¢ thong busm ga truyén thong duogc diéu
khlen dan dong truc tiép tir chan ban dap ga théng qua cap ndi va 106 xo hdi vi, & hé théng ETC, cép
néi duoc thay thé bang cac cam bién vi tri va mot cum cac chi tiét goi labo chap hanh duoc tich hop
bén trong than buém ga, b chap hanh bao géom: mot motor mot chiéu dé tao luc kéo, mot 10 xo hoi
vi va cac banh rang giam tic.
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Hinh 1. So do nguyén Iy ciia hé thong diéu khién dién tir

3. Thiét ké ché tao mach diéu khién buwém ga

Tin hiéu tir cam bién ban dap ga duoc gui dén vi xi ly, vi xir ly s& giri tin hiéu dau ra dé diéu
khién mach cong suit quay motor canh buém ga. Bong thai c6 mét tin hiéu phan hdi tir cam bién vi
tri buém ga dé vi xtr Iy tién hanh so sanh dé diéu khién canh buém ga chinh xac hon. Bén canh do,
khi c6 cac tin hiéu diéu khién cua Cruise control hay Traction control giri dén thi vi xir 1y ciing diéu
khién canh budm ga twong (g véi cac ché do do.

~ Cacttin higu twong ty tir cam bién vi tri buém ga va cam bién vi tri ban dap ga duoc bg chuyen
doi A/D chuyén thanh tin hiéu so trudc khi gui vao vi xu ly. Qua trinh chuyén doi duoc dieu khién
boi su két hop gitra vi dicu khien AT89C51 vaéi bo chuyén d6i ADCO0808.
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Hinh 2. So d6 khéi mach diéu khién buém ga dién tir
Gidi thich heu do thugt toan:

Céc tin hiéu dau vao 1a tin hiéu duoc bién doi thanh tin hiéu sb. Sau khi bién ddi thanh tin hiéu
s6 thi vi xtr ly tién hanh so sanh gitra tin hiéu s6 cua cam bién vi tri buém ga véi tin hiéu sé cia cam
bién vi tri ban dap ga dé vi xu ly tién hanh diéu khién buém ga. Trong khi thyc hién cong viéc nay,
néu ¢4 tin hiéu cua Cruise control hay Traction control thi vi xir 1y wu tién tién hanh thyc hién ché do
Cruise control hay Traction control. Datal 12 tin hiéu s6 caa cam bién vi tri buém ga, con Data? Ia
tin hiéu sé ctia cam bién vi tri ban dap ga sau khi da dugc chuyén doi tir tin hiéu tuong tu
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Hinh 3. Luu do thudt toan cua hé thong
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* Thanh phan mach dién diéu khién buém ga

Mach én &p - cép nguén: Mach diéu khién sir dung nguon dién la do accu cung cap va si dung
loai accu ¢co dién ép 12V, dong thoi géc mach xu ly va mach hién thi phai stir dung dién &p chuan la
5V, do @6, can phai c6 mach 6n ap dé c6 duogc dién ap can dung.

~ Mgch chuyén déi tin higu twong tir sang sé ADC: Mach chuyén ddi sir dung ADC 0808 diing

dé chuyén cac tin hiéu tuong tu tir dau vao voi su thay doi dién ap 'grén cac cam bié[l vi tri buom ga,
cam piénqvi tri ban dap ga th@nh cac tin hiéu so dé bo vi xu ly hiéu duqc.’Viéc ket r36i gitra mach
chuyéq do6i A/D va vi dieu khién dugc thuc hwién péi bus 8 bit va thém mot so6 bit phu dé bao hiéu cho
thoi diem bat dau va két thuc qua trinh chuyén doi.

‘Mach xir 1y (CPU): Mach vi xit Iy sir dung vi diéu khién AT89C51 Iam trung tam xix Iy tin hiéu
va dicu khién. N6 c6 nhiém vu chinh la tiep nhap c@c tin hjéu tur bo chuyén doi A/D, céc tin hiéu dieu
khien cua Cruise control va Traction control d¢ diu khién géc mé buém ga phu hop. Ngoai ra, vi
diéu khien AT89C51 con tham gia vao viéc chon kénh cho mach bién do6i A/D va hién thi trén LCD.

Mach hién thj: Mach hién thj LCD s dung LCD L1682, ¢ nhiém vu la hi¢n thi phén trdm (%)
g6c mé budm ga, phan tram (%) goc mé ban dap ga cling nhu bao hiéu cac ché do hoat dong trén LCD.

Mach cong sudt: Mach cdng suét c6 nhiém vu chu yéu la diéu khién motor quay canh buém
ga, n6 bao gom Transisitor cong suat TIP 142 hoat dong ¢ che do ngat va dan bao hoa tuong tng voi
che do khdng hoat dong va hoat dong caa motor. Bién ap cung cap cho motor bang dién ap accu 12V.

Mach qudn 1y: Mach quan Iy c6 nhiém vu 1 diéu khién canh buém ga hoat dong theo céc ché
do Cruise Control va Traction Control. Cac chan cua vi diéu khién s& nhan tin hiéu diéu khién tir nit
bam dé thuc hién cac ché do hoat dong cua Cruise control va Traction control
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Hinh 4. Mach diéu khién buwom ga
* Mach diéu khién buwém ga bao gom céc chirc ning nhw sau:
Piéu khién céc hoat dong co ban cua canh buém ga.
Diéu khién Cruise control.
Diéu khién Traction control.
Hién thi % géc mé buém ga va % géc ma ban dap ga.

4. Két qua thuc nghiém

Pap ung dong hoc ciia buém ga 1a tiéu chuan danh gia quan trong nhat caa buém ga. Kha ning
dap tng dong hoc budm ga duoc thuc nghiém trén may do xung VP — 5740A100

Du6i sy tac dung cua ban dap ga thi canh buém ga phai mat mot thoi gian dao dong moi dat
duoc su 6n dinh tai vi tri twrong tng. Hinh 5 trinh bay kha nang dap (ng cia buém ga, thuc nghiém
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duoc tién hanh tir hai tin hiéu ban dap ga va tin hiéu buém ga. Tin hiéu ban dap ga thé hién su tac
d6ng cua ban dap ga con tin hiéu buém ga la tin hiéu dién ap didu khién buém ga. Khi tin hiéu ban
dap ga 6n dinh (tic dong cua ban dap ga dung lai & vi tri mong mudn) thi sau khoang mét thoi gian
At = 120ms thi tin hiéu buém ga bét dau 6n dinh. At Ia thoi gian dép (ng 6n dinh cia buém ga.

Hinh 5. Kha ndng ddap g 6n dinh cia buwém ga

5. Két luan

Bai bao d trinh bay mot phuong phap thiét ké ché tao mach diéu khién buém ga dién tir dé thu
thap cac tin hiéu tir ban dap ga va tin hiéu tir budm ga thong qua vi diéu khién 89C51, qua d6 c6 thé
dwa vao két qua thu duoc dé chan doan va danh gia tinh trang ky thuat cua dong co. Dong thoi o thé
gia 1ap cac tin hiéu dé diéu khién buém ga thdng qua cac ché do Cruise control va Traction control.

Mach diéu khién buém ga dién tir gan nhu da dap @ng cac yéu cau vé dong hoc caa budm ga,
ngoai cac chire nang didu khién co ban nhu diéu khién buém ga thong thudng, mach diéu khién buém
ga dién tir con két hop diéu khién cac ché do Cruise control va Traction control véi d6 chinh xéac va
kha nang dap urng cao.

Hién nay, cac 6 t6 duoc trang bi hé thong khién dién buém ga diéu tir thong minh ETCS-i —
(Electronic Throttle Control System — Intelligent) gitip diéu khién buém ga diéu khién géc mé cua
budm ga dén mot gia tri téi wu twong tng véi mirc ¢ dap ban dap ga.

TAI LIEU THAM KHAO
[1] Pd Van Diing (2021). Trang bj dién & dién tik trén 6 t0 hién dai. NXB Dai hoc Qubc gia Thanh phd Ho
Chi Minh.

[2] Electronic throttle control (2000). Delphi Automotive Systems and Hyundai Mobis Automotive Products.
SAE Technical Papers. DOI:10.4271/2000-01-0556

[3] Ender Gulerman (2014). Advanced Throttle Control Hardware Implementation. School of Information
and Communication Technology. KTH ROYAL INSTITUTE OF TECHNOLOGY.

[4] Hans-Martin Streib, Hubert Bischof (1996). Electronic Throttle Control (ETC): A Cost Effective System
for improved Emissions, Fuel Economy, and Driveability. SAE Technical Paper 960338,
https://doi.org/10.4271/960338.

[5] Nguyén Vin Thinh, Bao Chi Cuong va cs. (2020). Ung dung thiét bi thu thap dit liéu da kénh DEWE 2600
khao sét tin hiéu tir cam bién trén dong co dét trong. UTEHY Journal of Science and Technology, 26, 34-38.

[6] Paul G. Griffiths (2000). Embedded Software Control Design for an Electronic Throttle Body. Michigan
Technological University.

[7] Phan Quéc Phd (2006). Gido trinh cam bién. NXB Khoa hoc va K¥ thuat.

[8] Robert Loh, Witt Thanom,Jan S. Pyko (2013). Electronic Throttle Control System: Modeling, Identification
and Model-Based Control Designs. Engineering, 5, 587-600. http://dx.doi.org/10.4236/eng.2013.57071

[9] Téng Vin On, Hoang Dwrc Hai (2011). Ho vi diéu khién 8051. NXB Lao dong X4 hoi

https://vjol.info.vn/index.php/tdm 81



