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Abstract: The engine control electrical system is considered extremely important for today's automobiles,
especially for the Common Rail electronic fuel injection system. For technical training, learners must
clearly understand the structure, operation as well as testing and collecting signals on the engine to
develop diagnostic testing methods and research and development directions for the Common Rail
electronic fuel injection system. This paper focuses on the application of the Common Rail BD3221-6J
electronic fuel injection system model on diesel engines with the desire to help learners practice the skills
of testing and diagnosing detailed parts of the system based on the parameters collected on the model.
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1. Pit van dé

Thuc trang tai cac truong day nghé n6i chung,
chuong trinh day vé hé théng phun diu Common
Rail trong dao tao hé cao dang chuyén nganh Cong
nghé k¥ thuét 6 to 1 bat budc phai c6 trong chuong
trinh dao tao vi thuc té trén thi truong 6 to hién nay
dong co 6 to phun dau dién tir trd thanh phd bién tir
ddng co 6 t6 con cho dén dong co 6 t6 tai. Trong thoi
gian vira qua nha truong di dugc dau tu trang thiét
bi cho hé théng phun dau dién tir rat tot. Tuy nhién,
thiét bj giang day hé thdng phun ddu Common Rail
moi chi cd & dang mo hinh dong co that, va cac loai
chi tiét co céu, tong thanh roi, riéng ré, chua c6 hé
thong bai giang dién tir kem theo va khong co phan
mém diéu khién va ty kiém tra, chin doan. Diéu nay
dan dén qua trinh giang day va hoc tap cua gidng
vién, sinh vién rt kho khan. Mat khac dbi voi phan
hoc hé thdng phun ddu Common Rail [1], [2] 14 phan
hoc hién dai nén cin phai biét do, kiém d4anh gia chat
luong hoat dong cia cac loai cam bién va bd chép
hanh dic biét 1a c6 bo dién tir diéu khién trung wong
ECU.

Nham tao diéu kién cho ngudi hoc dugc dé dang
tiép can voi thiét bi méi trong hoc tap, va rén luyén
k¥ ning kiém tra, chan doan, thu thap thong tin theo
hudng nghién ciru phat trién vé hé thong nhién ligu
Diesel dién tir. Nhom tac gia tap trung nghién ciu
theo huéng ung dung mé hinh hé théng phun dau
dién tr Common Rail BD3221-6J trén dong co diesel
v6i mong mudn khai thac mé hinh c6 thé dp dung
vao giang day hoc phan ma minh dang dam trach.

2. Mé hinh hé théng phun diu Common Rail

BD3221-6J
2.1. H¢ thong phun dau dién tir Common Rail

Hé théng phun dau dién tir Common Rail 1a mot
hé théng thiét ké theo modul [3], [4], [5] bao gom:
Bom cao ap, 6ng tich ap (dng phan ph01 ap luc cao
- dng Common Rail), kim phun diéu khién bang van
Solenoid, ECU, cac cam bién nhu cam bién toc do
truc khuyu, cam bién vi tri truc cam, cam bién do luu
luong khong khi. ..

- Chikc nang chinh ciia hé thong: Pam bao nhién
liéu phun véi 4p suét cao, dung thoi diém; lwong
phun nhién liéu pht hop véi ché d6 tai cua dong co;
dong co chay ém diu va tiét kiém nhién liéu.

- Chike nang phu ciia hé thong: Tinh toan nham
lam giam d¢ doc hai khi thai va lugng nhién li¢u tiéu
thu déng thoi tang tinh an toan, sy thoai mai tién
nghi;

2.2. Mé hinh phun diu dién tir Common Rail
BD3221 6J

Hinh 2.1. M6 hinh hé thong phun dau Common Rail
BD3221-6J
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Mb hinh nay nham cung cap tong quan vé toan bo
hé théng Common Rail, trong do6 dﬁy dua cac bd phan,
chi tiét nhu hé théng phun dau dién tir Common Rail
trén xe thuc, cac cam bién do thong sé dau vao gom
nhu cam bién truc khuyu, cam bién ban dap ga, cam
bién truc cam...

Trén mo hinh nhu trong hinh 2.1 va chi tiét ¢
hinh 2.2 thé hi¢n RPM: Bién trd dé diéu khién tc
do, ECT: Bién tr& diéu khién nhi¢t d¢ lam mat, AJR
TEMP: Bién tr¢ diéu khién nhiét d6 khong khi dau
vao, Rail Pressure: Bién tré diéu khién ap sudt rail,
MAF: Bién tr¢ diéu khién luu lugng khong khi dau
vao, MAP: Bién tr¢ diéu khién ap suit dau vao.
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budc sau:
Budce 1: O thu muc trinh don “Instruments”
mo “Oscilloscope™ Pua chudt dén thu muc
~ “Instruments” chon m¢& ph_én “Oscilloscope”.

|
File Navigate View Options Tools | Instruments | Help
|

=

=z d ay + S 4 - Oscilloscope
‘IQ CarTrain: Commen rail with VTG Py
() CarTrain: Common rail véi VTG
Voltmeter B
E_] Muc tiéu dao tao
E) Thiét bi Amperemeter
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Hinh 2.4. Giao dién phan mém
] Budc 2: Thuc hién cac thiét 1ap hién thi bén dudi.
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CHANNEL A B

Hinh 2.2. Vi tri cdc bién tro diéu khién cia mo hinh
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Kénh B (do dién dp)
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Kénh C (do dong dién) bao gom cu chi
e

Hinh 2.3. Cac vi tri cua giao dién do luong

Tét ca cac phép do trong mé hinh nay c6 thé dugc
thuc hién véi giao dién do luong tich hop.

Cong USB dugc s dung dé truyén dir liéu do
ludng toi méy tinh hodc thiét bi d0. Cac kénh A va B
¢6 thé duoc sir dung dé do dién ap va dua ra cac gia
tri do qua von ké hodc oscilloscope twong ting. Kénh
C dugc su dung dé do dong dién va duoc bao v¢ boi
mot bd phan ngét mach 6 t6. Néu bo ngét mach nay
da ting bi nhay, n6 c¢6 thé duogc thiét 1ap lai bing
cach nhan vao b chi thi nhay. Quan sat cac gia tri
dau vao 16n nhat duoc chi dinh trén cac gidc trong
ung.

3. Khai thac mé hinh hé théng phun dau dién tir
Common Rail BD3221-6J trong dao tao
3.1. Bai do va kiém tra cim bién truc khuyu

Muc tiéu cia bai giang nay cho phép do téc do
ctia truc khuyu thong qua trén bo cam bién gin ¢ dau
truc khuyu, tor do kiém tra tinh trang cua lam viéc
cua dong co. bPé do gia tri phai thyc hién thu tu cac
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Hinh 2.5. Céch thiét ldp
Bude 3: Su dung cac nut LEVEL, dich chuyén
diém trigger trén mot DIV.
Budc 4: Bit diu bai thi nghiém bang cach di
chuyén khoa danh lira ti vi tri thir hai.

| T XN AR

[=Irelfel
Hinh 2.6. Gid tri do cia cam bién
Buée 5: Dé dong co chay khong tai.
Budc 6: Tang toc do va sau d6 diéu chinh né téi
thiét 1ap khong tai.
Buée 7: Trén thiét 1ap khong tai idle setting, sao
chép d6 thi trén oscilloscope cho két qua.
3.2. Bai do va kiém tra cim bién truc cam
Muc tiéu cua bai giang nay cho phép do gia tri
xung, tir d6 kiém tra tinh trang cua lam viéc ciia cam
bién va chan doan 1i cho h¢ thong. Dé do gia tri dién
ap phai thyc hién thtr tu cac budc sau:
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“Oscilloscope”: Buachudt dén thu muc “Instruments”
chon m¢ phan “Oscilloscope”

Buoc 1: Mé menu “Instruments” va chon

hinh

Bude 2: Cai dit cac thong s thiét b ‘
Buéc 3: Khoi dong dong co bang cach di chuyén

khoa tdi1 vi tri thir hai.

Bude 4: Thiét 1ap dong co t6i tbe do nho nhat cua

n6 bang bién trd RPM.

Bude 5: O toc do nho nhat, do tin hiéu cia cam

blen truc cam.
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Bude 2. Thue hién cac cai dat hién thi trén mo

Bude 3. Bat khoa trén b dicu khién nay.
Buoc 4. Bo dién ap trén cam bién nay.

CHANNEL A
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Pusspuemp | 1| 0] |
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Cicelts)

Hznh 2. 7 Gza tri xung ciia cam bién tai toc do thap
Bude 6: O tde do cao, do tin hiéu ctua cam bién
truc cam

T e
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TR o o Hinh 2.9. Gia tri dién ap cia cam
E]E]E] - bién ban dap
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ey Bai bao c6 nhi€u y nghia trong

cong tac dao tao, cling nhu thuc tién.
Mo hinh hd tro t6t cho cong viée giang
day cua giang vién va hoc tap cua sinh vién, dong
thoi 14 co s¢ dé sinh vién c6 thé nghién ctru cac linh

vuc khac lién quan dén hé thong

;I | oo dién didu khién dong co.

. == o Ngoai ra, m6 hinh giup cho sinh
o =] . i | ol = - (L[el(e] vién kha ndng rén luyén ky nang
{ [‘ AL kiém tra va chan doan céac bd phan
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y B@@ml thong s6 thu thap dwoc trén mo
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Hinh 2. 8 Gla tri xung ciia cam bién tai téc dé cao

3.3. Bai do va kiém tra cam bién bin dap

Muc tiéu cua bai giang nay cho phép do gia tri
dién 4p trén by cam bién ban dap, tir d6 kiém tra tinh
trang cua lam viéc ciia cam bién va chén doan 13i cho
hé théng. Dé do gia tri dién ap phai thyc hién thu ty
cac budc sau:
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chudt dén thu muc “Instruments” chon méo phén
“Voltmeter A”
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