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TOM TAT
Bai bao trinh bay itng dung thud todn diéu khién PID vao diéu khién goc danh hia
cua dong co dot trong nham muc dich gitip cho géc danh hira nhanh chong tiém can téi goc
danh lira mong muon. Ter d6 giam thoi gian tre va do nhieu khi dong co lam viéc, giup
dong co dat dwoc hiéu suat toi wu va ngan ngua hién tong kich no xay ra. Bang thuc
nghiém, xac dinh anh huong cua goéc danh lira té1 ap suat cuc dai trong buong dot, dong
thoi xdc dinh dwoc vung lam viéc on dinh va khdng on dinh cua dong co. Tur két qua thuc
nghiém dat duoc, gitip xdc dinh dwoc géc danh lira toi wu va gia tri nay la gia trji muc tiéu
ma h¢ dieu khien huong den. Khi dong co lam viéc, hé diéeu khién sé diéu khién cho goc
danh lra tiem cdn va dat téi gid tri muc tiéu khi cé su sai léch.

Twr Khéa: hé thong diéu khién PID, géc ddnh lira 6y (BTDC deg), goc dat dp sudt
cwc dai Bpmax(ATDC deg), mé men dong co.

ABSTRACT

This paper presents an application of PID control systems to control ignition
timing in ICE with the goal that the ignition timing rapidely reaches the desired value,by
this way engine has worked at optimal performance and prevent knocking phenomenon. By
doing the experiment to determine the effect of ignition timing on maximum pressure in
combustion chamber and determine stable combustion area, unstable combustion area.
From the experiment results, it helps to find optimal ignition timing values and this values
are target values of digital control system. While engine working, digital control system
will controls ignition timing value approach ignition timing target value for short time.

Key words: PID control system, ignition timing Oy (BTDC deg), maximum
pressure angle Bpmax(ATDC deg), Engine torque.

1. GIOI THIEU

Vé6i muc dich cai tién, nang cao hiéu qua
lam viéc, ciing nhu giam thiéu sy phat thai
doc hai cua dong co dbt trong nhung van
dam bao dong co lam viéc trong gidi han
an toan, cac nha khoa hoc da nghién cuu
va dua ra nhitng giai phap hiéu qua nhu
viéc ting ti s6 nén, tang luong hoa khi nap
vao dong co, diéu chinh goc mé sém dong
muon cua cac xupap nap xa dang thoi
diém, lap dat cac bo xuc tac xu ly khi xa
trén duwong thai...dac biét sy ng dung cac
cong nghé sé va cac chuong trinh diéu

khién tin hoc vao nghién cau va diéu khién
trén dong co da dat dugc hiéu qua cao va
ngdy cang duoc phét trién. Bai bao nay
trinh bay ung dung thuat toan PID vao diéu
khién goc danh Iira gitip dong co dat cong
sut toi wru ddng thoi ngdn ngira hién tugng
kich nd xa ra. Qué trinh nghién cau sir
dung phan mém AVL-boost dé md phong
dbi twong nghién ctru 1a dong co Yamaha
engine YFZ 450 s¢ duoc trinh bay bén
duoi.



2. THIET BI THi NGHIEM VA
POI TUQONG NGHIEN CUU

Thi nghiém dugc thyc hién trén mot
bang thir dong co, bang thur duoc bd tri
co cau ga lip, cac thiét bj tao tai bang
dién va cac thiét bi do cac thong sb nhu
goc danh lira, &p suat trong xylanh,
nhiét do khi thai, luu luwong khi
nap...Dya vao thi nghiém dé xac dinh
gia tri cuc dai cua ap suat trong xylanh
Opmax(ATDC deg) khi thay ddi gia tri
gbc danh ltra Gig (BTDC deg) dong thoi
xac dinh xac dinh ving lam viéc on
dinh, khong 6n dinh va thoi diém hién
tuong kich nd xay ra khi dong co lam
Viéc.

Voi phun phy

Binh 6n ap

Burém ga

Bo tang ap

Hinh 1: Bang thur dong co
2.2. Péi twong nghién ciru

bong co YAMAHA ENGINE YFZ
450/R

Thong sé can thiét st dung cho qué
trinh mo phong.

Dong co Yamaha nhu trong hinh 3.

Tao tii trong

2.1. Thiét bi thi nghiém

Hinh 2: Cam bién do dp sudt trong
xylanh

Hinh 3: Pong co Yamaha engine YFZ

450
S6 xylanh 1 cylinder
Ti s6 nén 11.8:1
Chiéu dai thanh truyén 102.5m
buong kinh xy lanh 95 mm
Hanh trinh piston 63.4 mm

3. PHUONG PHAP NGHIEN C(’U VA KET QUA

Khi dong co lam viéc gia tri géoc danh
lra 6 (BTDC deg) anh huong Ion toi
ap suat trong xylanh 6p (ATDC deg),

Néu bugi danh lta qua som hoic qué
MuoON SO Vi Vi tri piston dén diém chét
trén s& dan téi dong co roi vao vung lam
viéc khong 6n dinh, cong suat giam va
c6 thé xay ra hién twong kich nd.

Trén hinh 4 biéu dién suat trong xylanh
trong ba truong hop: Dong co lam viec
binh thuong, dong co bat dau cé hién
tugng kich ndé va dong co bi kich nd
nang. Khi hién tugng kich nd xay ra &p
suat trong xylanh bién thién mét cach
khéng 6n dinh.

Phan I6n nang luong sinh ra trong qua
trinh dot chay nhién liéu bi chuyén hoa



thanh nhiét vi vay dong co sé rit nong cho dong co néu hién twong nay kéo

dan t&i hién tuong bo ket gay hu hong dai.
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Hinh 4: Ap sudt trong xylanh khi xay ra hién twong kich né
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Hinh 5: Ap sudt trong xylanh theo goc quay truc khuyu

Trong hinh 5 thé hién su bién thién &p suat trong xy lanh theo goc quay truc khuyu khi
dong co lam viéc ¢ trang thai on dinh.

Ta c6 thé nhan thay goc danh lua tig (BTDC deg) duoc bit dau trudc khoang 15° géc quay
truc khuyu trudc khi piston 1én diém chét trén va ap suat trong xylanh bat dau tang tdi gia
tri cuc dai tai 7° g6c quay truc khuyu sau khi piston da 1én diém chét trén.



6 pmox [ATDC deg.]

Gi6i han

viing 6n dinh

60 pmex [ATDC deg.]

8 pox [ATDC deg]

30

25

20

15

10

—{— M6 men

! -
1

15 F i
1
H o o sp -

Viing chay én dinh E Vg kich n6

H
1

10 1 1 L L 1

20 25 30 35 40 45
6, [BTDC deg.]

Biéu d5 mé men va g6¢ 8 p, theo goc dinh lira 6, tai 3500rpm

Ving kich né

30 T T 40
1 1
i 2 i
! Ving chay 6n dinh !
. i idss
Viing chay khéng 6n dinh ! '
2T ! i
! ={J= Mob men !
1 -1 30
1
1
1 1
H
1
i4 25
1
1
1
H H
H 14 20
1 1
1 H
1 1
1 1
1
1
| i1
Gi6i han ving ! !
chay 6n dinh |} !
10 1 ; L 1 : 10
20 25 30 35 40 45 50

6, [BTDC deg] _

40

35

30

25

20

15

10

50

[wN] wem oTy

[wN] wom o3y

M?é men va goc dat p suit nén cuc dai 6 ,,,, theo géc dinh lira 6 , tai 9000 rpm

Ving chay H i T E Vimne kich né
khong in dinh E Vung chay 6n dinh i ung kich no
' : ]
1 ]
H
. .
o M6 men
1
T+ PO
i H
1 1
H H -
" .
H H
1 .
1 .
: H
" 8 -
i %
= . 1
1 1
1 L]
" 1
. 1 -
E Giéi han ving H
! chiy 6n dinh i
1 : L L L : 1
20 25 30 35 40 45 50
6, [BTDC deq.]

40

35

- 30

25

20

15

10

[wN] wom oy

Biéu d@b mé men va géc 6 ,,,, theo géc dinh lita 8, tai 5000rpm

Hinh 6: Anh hirong ciia géc ddnh lira téi md men va

g6c dat &p sudt cuee dai trong cylanh

Véi mdi gia tri goc danh lira
Oy ta s€ xac dinh duoc mot
g0c Opmax (ATDC deg) tuong
ung cuaa dong co.

Bing thuc nghiém xét sy bién
thién cua &p suat cuc dai
trong xylanh Opmax (ATDC
deg) theo gia tri 6i; (BTDC
deg) tai cac dai toc do khac
nhau nhu 3500 rpm, 5000
rpm va 9000 rpm duoc thé
hién trén hinh 6. Ta xac dinh
duoc gié tri goc danh lua toi
wu cho ting tc do. Tai gia tri
goc danh lura 0ig t6i uu nay
dong co lam viéc trong vung
6n dinh va dat duoc cong suat
cao nhat.

Véi téc dd 3500 rpm ta
thy: dong co lam viéc trong
vung 6n dinh va dat dwoc
mé men 1én nhat tai goc
danh Ira t6i wu 6Oy =
30°(BTDC deg).

Véi téc do 5000 rpm ta
thiy: dong co lam viéc trong
vung on dinh va dat dwoc
mdé men Ién nhit tai goc

danh lra toi wu 6y =
40°(BTDC deg).

Véi tée dd 9000 rpm ta
thdy: dong co lam viéc trong
vung 6n dinh va dat dwoc
mdé men Ién nhat tai goc

danh lra toi wu 6y =
45°(BTDC deg).

Tai mdi gia tri téc dd khac
nhau ctia dong co sé c6 mot
gia tri géc Ojq toi wu dé dong
co dat dugc cbng suat cuc
dai. Nhung trén thyc té khi
dong co lam viéc thi gia tri ;g
s€ dao dong quanh gia tri Big
t6i wu. Vi vay dé gitp dong
co nhanh vé trang thai lam
viéc 6n dinh thi can phai diéu
khién sao cho gia tri 6;y nhanh
chong tiém can vé gia tri 0;
tdi wu mot cach nhanh nhét.



So d6 khéi va so dd thuat toan diéu khién PID nhu sau:

Mach tinh toan
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Hinh 7: So d6 khéi cuia qud trinh diéu khién

Hinh 7 thé hién so d6 khoi cia qua
trinh diéu khién: dwa trén cac tin hiéu
dau vao do6 1a cdm bién ap suit, tin
hiéu vi tri truc khuyu dé xac dinh gia
tri Opmax (ATDC deg) va toc do dong co
tir d6 diéu khién dua ra gia tri 0jg toi wu
giup dong co dat dugc cong suat tot
nhat.

Hinh 8 thé hién so do6 vong ldp diéu
khién s dung thuit todn PID dé tinh
todn quyét dinh gia tri iy toi wu. Véi
vong lap diéu khién nay s& gilp cho gia tri
0ig nhanh chéng dat dugc gia tri 0q toi gidp
cho dong co nhanh di vao trang thai 6n
dinh.
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Hinh 8: So d6 thugt toan ciia qud trinh diéu khién
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Hinh 9: So sanh két qua su on dinh ciia goc danh hira Oig gida hai trieong hop trueéc va sau
sir dung dieu khiéen PID

Tw hinh 9 ta thdy, viéc si dung diéu
khién PID da giup cho géc danh Ikra
nhanh chéng tién t&i gia tri muc tiéu
hon déng thoi gidam dwoc bién d6 dao
4. KET LUAN

bé tai nghién cru da chi ra:
sau khi rng dung thuit todn diéu
khién PID, vao dong co Yamaha engine
YFZ 450 di gidm dwoc do tré cia goc
danh ltra, gitp cho gia tri danh ltra 6
nhanh chéng tiém can gia tri muc tiéu.
Pong thoi giam bién d6 giao dong
xudng muc thip nhat giup cho dong co
lam viéc duoc on dinh véi céng suit toi
vu ma khong xay ra hién tuong kich nd.
Véi két qua dat dwoc nhu vy, da mé
ra mot chiéu hwéng phat trién tiép
theo cua nghién ctu do la dwa ra san
phdm cu thé. Mot mach diéu khién
goc danh Itra dwa trén thuit toan diéu
khiém PID sé& dwoc ché tao va (ng
dung vao thuc té.

déng rat hiéu qua. biéu nay gitp cho
déng co lam viéc 6n dinh hon va dat
dwoc hiéu suat tot hon.
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