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TOM TAT — Bai béo nay trinh bay cdc nghién cieu va ldp trinh vmg dung vé card giao tiép diéu khién cdac tin hiéu trén dong co 6 t6
dé huéng 161 phuc vu giang day chuyén nganh cong nghé 6 6. Card giao tiép dwoc lgp trinh bang hop ngit noi cdc tin hiéu vao/ra
ciia hp ECU (Electronic Control Unit) trén dong co 6 té théng qua chirong trinh LabVIEW va diege diéu khién bang may tinh. Tie
mdy tinh c6 thé diéu khién dwoc khéi dong va tdt dong co, diéu khién dwoc lwong nhién lidu phun vao déng co, diéu khién nhiét ¢
niede lam mat dong co va nhiét dp khéng khi nap. Céc pan ciia déng co 6 16 duwoe diéu khién tir mdy tinh théng qua viéc déng mé
cdc relay tin hiéu phun xdng, tin hiéu cam bién danh lira, tin hiéu cam bién oxy, tin hiéu so vong quay dong co, ... . Tir tdp hop cdc
gid ldp hir hong cia ddng co 6 16, hoc vién ¢ thé phdt trién dwoc tr duy, suy nghi, nhan xét va phan doan hw hong clia 6 t6 dé tir d6
ndng cao khd ndng ciia minh, dong thoi déng gop thém cdc kinh nghiém thyec tién.

Tir khéa — Dong co 6 16, diéu khién tin hiéu, tao pan bang mdy tinh, Igp trinh hop ngit.
I. MO DAU

Hién nay & nudc ta, hé théng giao thong dang ngay cang dugc phat trién va s6 ngudi st dung phuong tién di lai
1a 6 t6 ngay cang cao. Bén canh do, 6 t6 ngay cang phat trién hién dai, cic hé thdng diéu khién co khi dan duoc thay
bang cac hé thong diéu khién dién tir may tinh, nhu hé thdng phun xing dién tir, hé théng dénh lira dién tir, hé théng
diéu khién phanh, hé théng lai, ...

Dé giang day nganh cong nghé 6 t6 ¢6 hiéu qua va phii hop v6i sy phat trién nhanh chong trong trong linh vuc
cong ngh¢ 6 t6 can phai tng dung cong nghé thong tin d¢€ dicu khién va mo phdong cac qua trinh hoat dong that cua 6 td
dé gitp hoc vién hiéu mét cach tryc quan.

Hién nay cac hang 6 to trén thé gigi déu str dung cac thiét bi hién dai duoc diéu khién tu ~dong thong qua hop
ECU (Electronic Control Unit) nhu: hé thong phun xang dién tu, hé thdng danh lira dién tir, hé thong phanh ABS,.. Do
¢6 diéu kién phat trién nén cac nudc tién tién trén thé gi¢i déu sir dung céc dong co 6 t6 hién dai vira duogc san xuét dé
dua vao giang day ¢ cac truong dai hoc, cao dang nén hoc vién c6 thé hiéu dwoc truc quan. Mdi hing dong co dua vao
giang day déu dugc trang bi cac dung cu chuyén dung kém theo nhu: may scan 16i cia dong co va duge cap nhat lién
tuc véi chi phi kha cao.

Vi su phat trién nhanh chong trong linh vyc cong nghé 6 to, hau hét cac 6 to hién nay trén thé gisi va Viét Nam
déu sir dung hé thong diéu khién bang may tinh. Do su phat trién nhanh chéng d6, nén tinh hinh & Viét Nam khong dao
tao kip cac chuyén vién c6 thé dép tmg cic nhu cau vé sira chita, bao tri vi khong duoc dao tao bai ban tai cac trudng
dao tao. Mic khéc, do cac trudng dao tao nghé khong kip thoi tng dung cong nghé thong tin vao linh vuc giang day,
cling nhu cac thiét bi tién tién hién dai vao linh vuc dao tao. Viée st dung may tinh dé diéu khién dong co thong qua
cac card giao tiép dé hoc vién c6 thé hiéu dwoc cac hoat dong cua 6 to6 ma khong thé quan sat bang mat thuong, tir d6
hoc vién co thé hiéu duoc cAu tao va hoat dong ctia dong co va co thé stra chita duoc cac hu hong néu co.

II. THU'C NGHIEM

Thuc nghiém dugc st dung trén dong co 6 t6 1 SZ-FE cua hang Toyota vdi cac tinh nang hién dai. Cac tinh
nang nay duge didu khién boi bo xir 1y trung tam 1a vi xtr Iy Atmega 16. BO vi xir Iy nay ¢6 nhiém vu nhan tin higu dau
vao tuong tu, chuyén ddi sang dang tin hi¢u s6 va dua vé may tinh. Mt mach tao pan dong co dugc thiét ké voi cac
tap hop gia 1ap hu hong ctia dong co 6 t6 thong qua viée diéu khién cac relay thuong dong tao ra cac tin hiéu gia hu
héng.

A. Dong co 6 to

bong co 1SZ-FE duoc sir dung trén xe Yaris cua hang Toyota co déy du cac dic tinh k¥ thuat hién dai phi hop
v6i cac dicu kién st dung.

1. Thong sb k¥ thuat cia dong co:

e Loai dong co 1 1SZ-FE

e Hing san xuit : Toyota

e Nhién liéu : xang

e S6xylanh . 4-inline

e Dungtich xy lanh ;1.0 it

e  (Cong suét :57.5 kKW & 6000 v/ph
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e Moment xoén : 95 Nm ¢ 4000 V/ph

e Tysbnén :10:1
2. Cac hé thong ctia dong co:
Do gio loai day nhiét két hop véi cam bién nhiét d6 khong khi nap.
H¢ théng diéu khién supap thong minh VVT-I (Variable Valves Timing Intelligent)
Hé thong dénh lira loai truc tiép bobine don
Cam bien vi tri budm ga loai tuyén tinh
Cam bién nhiét d6 nuéc lam mat
Cam bién oxy
B. Thiét ké mach tao PAN

Mach tao Pan 14 bo phéan trung gian két ndi giita méay vi tinh va dong co. Thong qua mach nay dé tru)fén dan

dir liéu qua lai gitra may tinh va dong co trong viéc thu thap dir liéu tir dong co va truyén tin hiu diéu khién xudng cac
bd chap hanh trong hé thong dieéu khién dong co.

1. Mach cip ngudn
Str dung bd LM7805 chuyén dién ap accu 12V thanh dién 4p VCC 5V cung cép cho mach.
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Hinh 1. So d mach cip ngudn

2. Céc tin hiéu du vao
a) Tin hiéu dién ap

PIM/VG : do luu lugng khi nap.

THW : nhiét d0 nudc lam mat.

THA : nhiét d6 khi nap.

VTA : goc m¢ canh budém ga.

W : tin hi€u check engine. V& mach qua cong ADC 6

IG : tin hiéu do dién ap Accu gui vé ADC 7
Céc tin hiéu nay dugc giri vé hop ECU va mach giao tiép dudi dang tuong tu (dién ap). Cac dién ap nay di vao
mach vi xur ly Atmega qua cac chan ADC 0,1,2,3,4,5.
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Hinh 2. Ngé vao tin hiéu dién ap
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b) Tin hiéu xung
e OX: tin hiéu cam bién oxy
e F1:tin hi€u tir kim phun 1
e IGT : tin hi¢u danh Iira
Céc tin hiéu nay ban dau déu c6 dang xung thay di, trudc khi dua vé vi xir Iy vao cac chan W_OX, W_FI,
W_IGT, chiing dugc chuyén hoa thanh xung vudng théng qua OP_ AMP LM339.
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Hinh 3. Ngo vao tin hiéu xung
3. Mach diéu khién relay

e Mach diéu khién cudn day cua relay cdp ngudn chinh cho ECU cua dong co (W_IG).
e Mach diéu khién cudn day cua relay khoi dong (W_ST).
e Mach ndi mat chan TE dé bao dén check engine trén may tinh (W_TE).
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Hinh 4. Mach diéu khién relay
4. BO xtr ly trung tam

i B xtr ly trung tﬁm la vi xu Iy Atmega 16. B yi xu ly néyy ¢6 nhiém vu nhéan tin hiéu dau vao tuong tu, chuyén
dg")i sang dang tin hi¢u so va dua v€ may vi tinh qua cong COM dé LabVIEW xur ly Trép mach nay, thoi giar} duoc tinh
bang chu ky xung thach anh qua chan XTAL1 va XTAL2 ctua Atmega 16 dugc cap ngudn Vce 5V tir bd ngudn.
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Hinh 5. B¢ vi xtr ly Atmega 16
5. Mach dong bd tin hiéu

Khi giao tiép gilta h¢ thong diéu khién dong co va mdy vi tinh thi 6 mot van d¢ 1a sy dong b6 vé dir lidu giira
tin hiéu tir mach giao tiép giri 1én va tin hiéu ciia cong COM. Pé dam bao van dé nay, mach diéu khién MAX232 da
dugc sir dung lam trung gian dong bo tin hiéu.

MAX232 két ndi voi vi xir 1y qua hai chan T1IN (W_TXD) va RIOUT (W_RXD), két nbi véi cong COM qua
hai chan R1IN va T1OUT.
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Hinh 6. Mach ddng b6 tin hiéu MAX232
C. Magch diéu khién tao pan

Dé co thé sir dung may tinh tao ra cac tinh huéng hu hong ctia dong co & cac mach tin hiéu khic nhau, ta ding
mot card giao tiép riéng dé xu ly cac tinh huong do.

Card tao ra cac Pan str dung vi xtr Iy Atmega 16 dé diéu khién cac relay nhim tao ra cac su cd ho mach cua cac
tin hiéu nhu : IGT, IGF, VC, VG,...

Trong mach tao Pan tir mdy tinh c6 st dung cac relay thuong dong, nhu vay trang thai binh thuong khi chua cép
ngudn cho cudn diy thi hai chén tiép diém lubn duogc ndi thong vai nhau. Khi cudn day cua relay dugce cap nguon thi
mach ban dau 1a ho tin hi¢u s€ bi ngat.
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Hinh 7. Mach diéu khién vi xtr ly

III. KET QUA VA THAO LUAN

Tir céc théng s6 va tinh ning cta dong co 6 t6, card giao tiép dwoc 1ap trinh bang hop ngit voi bo vi xur 1y
Atmega 16. Mach dién tao pan thay doi hodc ngit tin hiéu dau vao hop ECU (Electronic Control Unit) lam thay d6i cac
tin hiéu trong ECU dan dén thay dbi tin hiéu tir cac cam bién ciia dong co 6 t6 va tao ra tap hop cac gia 1ap hu hong
trong dong co.
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Hinh 8. Ciu triic mach diéu khién tao pan
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Block diagram cho cac nit diéu khién CHON PIEU KHIEN, IG, ST, TE

Chondieukhien
[abck

Hinh 9. Chuong trinh didu khién

Khi nhén cac nat chon, toan tir kiém tra s& gdi tin hi€u xuéng vi diéu khién dé thuc hién viéc kiém tra
xem nut nao dugc tac dong va xuét tin hiéu diéu khién dén céc relay.

Tir chuong trinh tao pan didu khién trén may tinh diéu khién cac tin hiéu déng/ mé relay cho céc tin hiéu mudn
tao pan, cac tin hiéu nay truyén dén hop ECU cua dong co 6 t6 va lam cho cac tin hidu nay khong hoat dong dan dén
dong co 6 t6 hoat dong khong dung.

Hinh 10. Chuong trinh tao pan tir may tinh

C6 14 pan dugc tao ra doc 1ap tir chuong trinh, c6 thé két hop nhiéu pan lai dé tao ra mot pan mdi.

IV. KET LUAN

Ttr cac tin hiéu dau vao cua dong co 6 to, tap hop cac gia lap hu hong duoc tao ra qua viéc sir dung card giao
tiép v&i vi xir Iy Atmega 16 dé diéu khién cac relay nham tao ra cac sy ¢6 ho mach thong qua viéc dong/ mo cac
relay cta cac tin hiéu phun xing, cam bién tin hiéu danh ltra, cam bién tin hiu oxy, cam bién tin hiéu sé vong quay
dong co, cam bién do gi6 .... Thong qua chuong trinh tao pan co thé hién thi thong tin tir cac cam bién va cic bd
chép hanh cta dong co phun xang dién tu, d{“)ng thoi didu khién duoc viéc cép nguén, khéi dong hodc tat dong co tu
trén may vi tinh.
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MAKE BREAKDOWN AUTOMOBILE ENGINE BY COMPUTER CONTROL
Nguyen Hoang Luan, Nguyen Quang Tan

ABSTRACT - This paper presents the research and programming of the control interface card signals on automobile engines for
the purpose of teaching Automotive Technology major. Interface card is programmed by connecting the signals assemble
input/output of the ECU (Electronic Control Unit) on the automobile engine through LabVIEW program and it is controlled by
computer. The computer can be used to control starting and stopping engine, the amount of fuel injected into the engine, the coolant
temperature and intake air temperature. The simulating automobile engine breakdown is controlled by computer through the on and
off of signal relays of fuel injection, ignition sensor, oxygen sensor and the engine rotation speed etc. By collecting and learning the
simulations of automobile engine breakdown, students can develop their mindset, opinions, comments and diagnoses of automobile
breakdowns to thereby improve their capabilities, while earning more practical experience.

Keywords - automobile engine, control signals, make breakdown automobile engine, assembly programming.
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