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TOM TAT

Béng co dot trong sir dung hé thong cung cdp nhién liéu Common Rail sé khéng cé giéi han
vé dai vong quay va ddi cong sudt lam viéc t6i wu do ECU hodan toan chii dong dwoc ca vé thoi diém
cap va heong cdp nhién liéu cho dong co. Vi vy, dong co sé luén dwoc toi wu vé hiéu sudt va giam
thiéu 6 nhiém méi truong & cdc ché dé hoat ddng. Tuy nhién, ngodi nhitng wu diém vieot tréi so voi
hé théng cung cdp nhién liéu truyén thdng thi Common Rail sé yéu ccfu vé nhién liéu khdt khe hon
Vé cd nhiét tri chdy va dg sach, hé thong phwc tap va hién dai sé yéu cau trinh do khal thac cao hon,
ché d¢ bao deO’ng, sita chita ciing yéu cau nhitng nguwoi tho phdi qua ddo tao va can c¢é nhiing thiét
bi chuyén dimng dé cé thé kham va sira chita nhitng hie hong thong thwong va bat thirong trong qud
trinh sur dung.

T khéa: Common Rail; Gscan; Solenoid; ECU; Thoi diém; Luong cdp; Nhiét tri chdy ciia
nhién liéu.

ABSTRACT

Internal combustion engines using a Common Rail fuel supply system have no limitations
on the optimal engine speed and power range because the ECU has complete control over both the
timing and amount of fuel supplied to the engine. Therefore, the engine will always be optimized for
performance and minimize environmental pollution in all operating modes. However, in addition
to its superior advantages over traditional fuel supply systems, Common Rail requires stricter fuel
specifications regarding both combustion heat and cleanliness. The complex and modern system
demands a higher level of operational expertise, and maintenance and repair require trained
technicians and specialized equipment to diagnose and repair common and unusual malfunctions
during use.

Keywords: Common Rail; G-scan; Solenoid; ECU;, Injection advance angle; Fuel Injection
Timing,; Calorific value of fuel.
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1. PAT VAN PE

Nhién liéu duoc bom cao ap day dén
dng dan chung (Rail) & trang thai sin sang
v6i ap suat rat 1on (80MPa — 220MPa). ECU
(Electronic Control Unit) ra I¢nh mé kim phun,
cap nhién liéu vao budng d6t véi lugng cap,
thoi diém cép véi cac thong s tdi wu nhit phu
thudc vao ché do tai, toc do, nhiét dé nude, ap
suat dau boi tron. ..

Voi phun nhién liéu kiéu dién tir duoc
diéu khién béi ECU trong qué trinh lam viéc
thuc té hién nay co tudi tho rat ng’fm do bi anh
huong boi cac yéu t6 nhu: chét lugng nhién liéu,
d6 sach nhién lidu, ché do khai thac. Kim phun
dién tr gdp su cb s& anh hudng dén cac thong
s6 1am viée cua dong co nhu: tai, do on va rung
dong, tang lugng phat thai va mudi than.

Viée xir 1y cac su ¢ lién quan dén kim
phun hién nay hau hét phu thudc vao hing
cung cap dong co, va hing gan nhu chi thay thé
nguyén cum voi phun moi va nguyén bo cho 1
dong co c6 thong sd twong duong véi gia thanh
rat 16n va 1a ganh ning kinh té véi cac don vi
st dung. Vi vay, viéc nghién ctru ché tao thiét
bi kiém tra va can chinh dugc cac kim phun
dién tir trong hé thdng cung cap nhién liéu kiéu
Common Rail 1a rit can thiét hién nay.

2. HE THONG CAP NHIEN LIEU PIEN
TU VA KIM PHUN

Vao ndm 1897, nha phat minh nguoi
DPuc — Rudolf Diesel dd cho phat trién dong
co Diesel van hanh theo nguyén 1y tu chay. O
gan cubi qua trinh nén, nhién liéu dugc dua vao
budng dét dong co dé cho ra hoa khi rdi tu bdc
chay. Téi nam 1927 — Robert Bosch phat trién
va cho ra mit bom cao ap (bom phun Bosch
lap dit trén dong co diesel 6 t6 khach va 6 to
thuong mai vao ndm 1936).

Nho céc nghién ctru cach thuc giai
quyét t6i vu nham giam bét mirc do tiéu hao
nhién liéu va 6 nhiém moi truong, dong co
Diesel khong nging phat trién. Cac ky su phat
trién dong co Diesel da cho ra nhiéu bién phap
khac nhau vé ky thuat phun va sip xép qua
trinh chay dé han ché cac chat 6 nhiém thoat ra
moi trudng.

Céc bién phap chii yéu huéng tdi cac
cac muyc dich: Giam luong 16n lugng cacbon
khong tinh khiét trong qua trinh ting toc hoa
tron khong khi — nhién liéu bang cach ting tdc
d6 phun; Tang 4p suat phun, nhét la ddi véi
nhirg dong co phun truc tiép; T6 chuc dang
quy luat phun theo khuynh huéng két thuc
nhanh qua trinh phun dé giam HC.

Ngay nay, nhitng nhugc diém cua hé
thong nhién liéu diesel hau nhu da dugc khic
phuc hoan toan bang cic bd phan nhu: Voi
phun, bom cao 4p, 6ng luu trit nhién lidu ap
suét 1o, céc ung dung tu dong diéu khién nho
sy phét trién tir cong nghé (ndm 1986 — Bosch
cho ra mat thj truong viée diéu khién dién tu
cho dong co diesel). N6 dugc goi 1a hé théng
nhién liéu Common Rail Diesel.
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Hinh 1. So' do6 hé thong cung cdp nhién liéu
Common Rail Diesel

Viéc phun nhién li¢u va tao ap suit 1a
hoan toan riéng biét v&i nhau trong hé thong
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Common Rail. Ap suit duoc suit phun duoc
hinh thanh doc 1ap véi tbe d6 va mirc nhién lidu
phun ra. Nhién liéu dugc luu trit véi ap suét cao
trong Rail (7).

Injectors (Kim phun dién tir) duoc kiém
soat boi ECU c6 chtic nang phun nhién li¢u véi
luong va thoi diém cuc ky chinh x4c. Kim phun
bao gdm: Solenoid va Piezo.

i = )

Hinh 2. Kim phun trong hé thong cung cdp nhién
lieu Common Rail Diesel

Hé thong Common Rail tuy hién dai va
hiéu qua nhung van c6 thé gip nhiéu su ¢d néu
van hanh trong diéu kién khic nghiét hoac st
dung nhién liéu kém chat luong. Dudi day la
cac 161 phd bién:

1. Kim phun dién tir giip sw cé:

Triéu chimg: May rung, khé nd, tiéu
hao nhién li¢u tang, c6 khoi den.

Nguyén nhan: Mon kim, ban mudi,
nhién liéu khong tinh khiét.

Khéc phuc: V¢ sinh hodc thay kim
phun. Kiém tra dong hoi dé danh gia murc do ro.

2. Ap sudt rail khéng on dinh:

Tri¢u ching: Ben Check Engine sang,
may yéu, xe hut ga.

Nguyén nhan: Hong SCV, cam bién ap
sudt rail sai 1éch, bom cao ap yéu.

Khic phuc: Po va so sanh ap suét Desired
va Actual. Kiém tra cdc cam bién lién quan.

3. Bom cao ap bi yéu hodac ro:

Triéu chimg: Xe kho nd ngudi/nong,
cong suit yéu, tiéu hao ting.

Nguyén nhan: Mon canh bom, loc nhién
liéu nghet, khong da nhién li¢u vao bom.

Khic phuc: Po 4p suat dau ra cua bom.
Thay loc, v€ sinh duong nhién li¢u, thay bom
néu can.

4. Van SCV bi ket hodac hoat dong khong chinh
xdc:

Triéu chimg: Ap suét rail dao dong bat
thuong, xe giat, khong déu ga.

Nguyén nhan: Can ban nhién liéu, hong
solenoid diéu khién.

Khic phuc: Vé sinh hoic thay thé van
SCV. Kiém tra day tin hiéu tir ECU.

5. Cam bién ap suat rail sai so hodc loi tin hiéu:

Triéu chimg: Béao 16i P0087, P0190...
dong co mat cong sudt, nd khong 6n dinh.

Nguyén nhan: Hong cam bién, ro ri ddy
dién, nhiéu tin hiéu.

Khic phuc: Kiém tra tin hiéu cam bién
bang may chan doan. Thay cam bién néu sai
léch.
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Thuyec té st dung voi bat ky cac hu hong
nao o trén dan dén dong co lam viéc khong du
tai, khoi den, rung giat hay khong tang duoc
vong tua ciing déu dat ngh1 van ban dau dén
kim phun do bi 4nh huéng dau tién. Viéc kiém
tra can chinh kim phun trén dong co Common
Rail hién nay dang phu thudc rit nhidu vao
hang ché tao dong co hodc ty quyén. Viéc kiém
tra danh gia su ¢ cta cac don vi ndy thuong
dan dén két luan 1a tiép tuc sir dung hoic thay
thé kim phun gy tén kém va mét rit nhiéu thoi
gian cho cac chi méy, chu xe va chu thiét bi.

Viéc kiém tra dénh gia tinh trang ky
thuat ctia kim phun trong hé théng Common
Rail khong thé danh gia thong qua cac hién
tuong khéac thuong khi dong co lam viéc hay
bang kinh nghiém khi xem xét bang mat thuong
ma can ¢ thiét bi kiém tra. Thuc té cho théy,
khi klem tra kim phun bang bom tay va cap
ngudn cho Solenoid nhu’ cach lam cua mot so
co s hién nay ciing van khong danh gia duoc
toan bo tinh trang k¥ thuat cta kim phun, tham
chi gdy hu hong kim phun ma khong o nguyén
nhan (va dugc giai thich rang kim phun da hu
hong khong thé phuc hoi) do hai 1y do:

- Ap suét cép cho kim phun khong du
16n va gilt 4p suat on dinh trong qua trinh thir
(600kG/cm? — 2.200kG/cm?).

- Ngudn cap cho Solenoid khong dung
nhu ECU diéu khién kim & cac ché do 1am viéc
khac nhau.

3.NQOI DUNG NGHIEN CUU CUA PE TAI
3.1. Poc dir li¢u tir ECU

Tur chuong trinh diéu khién kim phun
trong ECU s¢€ boc tach, xem xét va nghién ctru

cac thong sb diéu khién kim phun trong hé
thong Common Rail. Vi thyuc t€ c6 mot so kim

phun cé thé lam viéc 6n dinh & ché do vong
quay thdp nhung khong 6n dinh khi ting vong
tua va nguoc lai.

Hinh 4. “Ché” cap va két noi ECU déng co Cumin
OSB 6.7 v6i may tinh, load dit liéu théng qua phan

mém Cumin Calterm 3

3.2. Load théng s6 diéu khién kim phun va
chuyén qua mach tao xung

Tir céc thong sd boc tach tir phan mém
doc ECU, sau d6 tién hanh ché tao mach diéu
khién c6 tin hiéu diéu khién tuong tu & cac dai
vong quay lam viéc khac nhau cua dong co
(s6 1an phun & timg dai vong quay). Nhu vay
s& kiém soat duogc toan dién tinh trang lam ky
thuat cua kim phun khi dong co 1am viéc & cac
ché do.
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Hinh 5. “Ché” mach diéu khién kim phun cé thong
s6 twong tw tin hiéu diéu khién kim phun tir ECU.
Hp c6 thé chay thir cho cd nguon diéu khién 12V

va 24V

3.3. Lip dat hé thong va thir

- Str dung cac thiét bi co sén trén dong
co va tién hanh lap rap. St dung bom tay dong
vai tro la bom cao &p d€ cap nhién liéu cho Rail.

Hinh 6. Puong éng dan nhién liéu chung cdp cho
kim phun “Rail”

- St dung bom cao ap c6 thong sd ap
sudt twong tu ctia dong co cho dan dong boi
dong co dién nham duy tri 4p suét nhién liéu
trong Rail Gmg v&i cac ché do lam viéc. Nhu
vay s& duy tri dugc dung thong sd ap suat (do
van diéu 4p SCV dam nhiém) va lugng nhién
lidu cap cho kim phun trong qué trinh thir.
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Hinh 7. Kiém tra dp sudt khéi dong dong co cia
kim phun trong hé thong cung cap nhién liéu
Common Rail Diesel trén dong co Cumin OSB 6.7

Két qua thir nghiém mo ta trén Hinh
7 cho thiy kim phun sau khi bao dudng, cin
chinh va thir kiém tra bang mach tao xung két
hop bom cao ap, & ap suat mé kim khi khoi
dong cua dong co trén phan mém tach tir ECU
1a 35MPa, dong co di co thé khoi dong. Kim
phun sau khi thir test thong sé duge lip lén
dong co va nd tai chd 6n dinh vong quay, khong
nha khoi bat thudong khi ting giam vong quay,
nhiét d6 nudc va dau boi tron nam trong giGi
han cho phép.

Cé hai cong viéc trén s€ duara diéu kién
thir kiém tra kim phun trong h¢ thong Common
Rail Diesel gan nhét voi didu kién lam viéc cua
kim phun khi gin trén dong co. Va s& dan dén
két qua 12 danh gia dugc chinh xac nhat vé tinh
trang k¥ thuat ctia kim phun trugc khi tién hanh
v¢€ sinh, bado dudng, stra chita hodc thay thé cac
bd phan hu héng cua kim phun.

4. KET LUAN

Dua trén két qua thu dugc, nhom tac gia
¢6 mot s0 nhan xét nhu sau:

- Viéc nghién ctru ché tao thiét bi thu
ki€m tra va can chinh kim phun cho dong co
diesel cong suat nhé str dung h¢ thong cung cap

nhién liéu Common Rail ap dung rong rai vao =~
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thyc té s& rat ngan duoc rat nhidu thoi gian doi
v6i cac dong co & viing sdu ving xa, tiét giam
duogc chi phi thay méi ca cum thay vi ¢6 thé stra
chira hodc thay thé timg phan.

- Két qua cua viéc nghién ctru ché tao
thanh cong thiét bi thir kiém tra gép phan lam
thiét bi giang day giup cho sinh vién khdi K§
thuat hiéu sau hon vé hé théng va lam cha hé
thdng Common Rail phuc vu cong viéc chuyén
mon sau khi t6t nghiép.
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