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KHAO SAT PUONG PAC TiNH CUA BOM CAO AP NP-VE 4/9F2400RND340
SU DUNG TREN PONG CO DIESEL
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Toém tat:

Bai bdo trinh bay két qua danh gid dwong ddc tinh ciia bom cao ap NP-VE 4/9F2400RND340 sir
dung trén dong co diesel. Thi nghiem dwoc thuc hién do thuc nghiém dé kiém tra lwong cung ccfp nhién liéu
cia bom cao dp NP-VE 4/9F2400RND340 trén bang thir ciia Bosch ¢ cdac ché g khéac nhau. Két qua xdy
dung dwoc cac dwong ddc tinh cung cdp nhién liéu & cdc vi tri tay ga va toc do quay khdc nhau. Trén co so
dé, danh gia dwoc khai quat cac dwong ddc tinh xdy dung dwoc so voi co so 1y thuyét. Két qua nay la can
cik dé phan tich tong hop va danh gid cdc trang thai thong sé k thudt dé phuc vu cho muc dich chan dodn.

Tir khoa: Pong co diesel, dwong ddac tinh cua bom cao ap chia.

1. Pit vén dé

Pong co diesel dugc Ky su ngu0'i Duc co
tén la Rodlf Diesel dang ky bang sang ché dau tién
vé loai dong co phun dau, duge mang tén 6ng vao
nam 1892 [1]. Bom cao p la chi tiét rat quan trong
trong hé thong cung cép nhién lidu dong co diesel.
N6 giit vai trd quyét dinh dén qué trinh lam viéc
hiéu qua cua dong co.

bé dong co hoat dong mot cach hi¢u qua
nhat dam bao d6 tin cay, tiét kiém cho nguoi st
dung va giam thiéu duogc lugng khi thai doc hai ra
moi truong thi viée nghién ctru co s 1y thuyét vé
bom cao ap, ciu trac hoat dong ciing nhu dac tinh
cung cap nhién liéu va diéu chinh ty dong trén dong
co dé 1am co so cho viéc xay dung va phén tich
duong dic tinh cung cép nhién lidu ciia bom cao ap
1a khong thé thiéu.

Hién nay, bom cao 4&p NP-VE
4/9F2400RND340 lap trén dong co 2L dong xe
Toyota Hiace su dung rat rong rai ¢ nuac ta. Nhung
trong qua trinh chan doan gap phai mot s6 kho khan
vi thiéu cac thong sb k¥ thuat.

Do d6, viéc nghién ciru co s 1y thuyét vé
bom cao ap NP-VE 4/9F2400RND340 va do thuc
nghiém dé kiém tra luong cép nhién liéu cia loai
bom nay trén bang thtr cua Bosch, v& dugc cac
dudng dic tinh cung cap nhién lidu & cc vi tri tay
ga va toc dd quay khac nhau tir 46 danh gia duoc
khai quat cac duong dac tinh xay dung dugc so véi
co s6 1y thuyét.

Can ctr vao cac duong dac tinh xay dung duoc,
phan tich tong hop va danh gia cac trang théi thong s6
ky thuat dé phuc vu cho muc dich chén doan.

Nghién ctru nay khao sat duong dac tinh cua
bom cao ap chia NP-VE 4/9F2400RND340. Cac
két qua thir nghiém da dugc tién hanh trong phong
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thi nghiém Hé théng cung cip nhién liéu Khoa Co
khi dong luc Truong Pai hoc Su pham Ky thuat
Hung Yén.

2. Co sé Iy thuyét

2.1. Co s6 Iy thuyét diic tinh lam viéc ciia bom
cao ap chia

2.1.1. Dic tinh téc d ctia bom [4]
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Hinh 1. Pdc tinh téc do cua bom cao ap

Dic tinh téc do cua bom la thong sb phu
thudc gitra s6 vong quay cia truc bom véi lugng
nhién liéu liéu cung cap khi tay ga & cac vi tri khac
nhau. Tinh chit cung cdp nhién liéu theo toc do
quay cua tryc cam khi khong déi vi tri co céu didu
chinh (dic tinh tc do) V= f(n) s€ anh huong dén
dang duong cong md men quay khi thay dbi téc do
quay cua truc khuyu. Dang dic tinh nay dung dé
tinh toan diéu chinh dong co Diesel. Mi quan hé
giita lwong cung cép chu trinh véi toe do quay cia
hé thdng cung cép nhién liéu v6i bom, khi vi tri
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tay ga diéu chinh & cac vi tri khac nhau (Hinh 1).
Puodng cong 1 tuong g véi vi tri cung cép hoan
toan 2, 3, 4 khi cung cap timg phan. Anh huéng dén
quan h¢ V= f(n) la tinh tiét luu va tinh chiu nén
cua nhién li¢u. Thong thuong ¢ cac dong co cd hé
thong nhién lidu tach roi anh hudng cua tinh tiét luu
manh hon nén lugng cung cép tang khi toc do quay
tang (duong 1-4).

2.1.2. Péc tinh diu chinh bom cao ap chia [1, 4]

Pic tinh cta thiét bi didu chinh 1 quan hé
giita dich chuyén tay ga diéu chinh nhién liéu va toc
d6 quay SR = f(n).

Dic tinh ctia bo diéu chinh moi ché d6. Bo
diéu chinh moi ché d6 diéu chinh mot toc do quay
khong d6i phu thudc vao vi tri cua tay don diéu
chinh.
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Hinh 2. Ddc tinh diéu chinh 6 moi ché dg A va déc
tinh téc do ciia dong co tiong g B

1. Piéu chinh chay khong tai

2. Puong toan tai

a. Hiéu chinh dwong & viing toc do quay trén b

2.2. Cac yéu té anh hwéng dén qua trinh 1am viée
cia bom cao ap chia [5]
2.2.1. Anh hu’O'ng ciia khe hé lip ghep cap piston-
xilanh bom dén qua trinh cung cap nhién li¢u

- Khi gia trj khe hé cua cdp piston - xilanh &
khong thay doi. Véi toc do quay dong co cang nho
thi lugng nhién li¢u lot cang tang va thoi gian dat
dén ap sudt mo voi phun cang kéo dai.
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- V6i mot gia tri toc d6 quay khong thay doi
khi tang khe h¢ 6 lam tang thoi gian dat dén ap suit
mé voi phun do d6 c6 thé dan dén tang manh qua
trinh lot nhién li¢u va gidm goc phun sém.
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Hinh 3. Anh hudng ciia khe hé cdp piston - xilanh
bom den qua trinh tang dp suat

2.2.2. Anh hwéng ciia van toc goc truc bom dén
qua trinh nén va lot dong nhién li¢u

Hanh trinh hitu ich cta piston bom (phuy
thudc vao vi tri qua ga h) cang nho thi lvgng nhién
lidu bi lot cang tang va thoi gian dat dén 4p sut mo
voi phun cang kéo dai. Pong thoi con co thé dan
dén nguy co khéng mé duge voi phun trong quéa
trinh khoi dong véi toc d6 quay nhé néu khe ho &
dat dén mot gia tri nao do.
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Hinh 4. Anh huéng ciia vin toc géc truc bom dén
qua trinh nén va lot dong nhién liéu

3. Quy trinh thuc nghiém

3.1. Gi6i thiéu vé thiét bi can chinh bom cao 4p [7]
Hinh 5 gi6i thiéu thiét bi EPS 604 cua hing

Bosch sir dung dé thi nghiém bom cao 4p chia NP-

VE 4/9F2400RND340.
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Hinh 5. Thiét bi thi nghiém, cdn chinh bom cao dp [6]
. Pudng dau boi tron hdi vé

. Puong dau bbi tron vao

. Van chinh ap suét va chinh dau béi tron
. Pdng hd do ap lyc va dau boi tron

. Mit hién thi s6

. Num dung

. Num khéi dong dé do luong dau tran

. Num khai dong cho may do hanh trinh
9. Cong tic chon sb hanh trinh

10. M4y dém hanh trinh va vong quay

11. Ap ké nhiét cho dau kiém tra

12. Banh xe cho van tiét luvu nong

13. Bong ho do ap suat cao

14. Pdng hé do ap sut thip

15.Van diéu chinh ap suét cao, ap suit thap
16. Tay quay chuyén sb

17. L6 trong dia chia do

18. Banh da

19. Pudng dau kiém tra vao

20. Tay gat chinh sb vong quay

21. Chi tiét kep

22. Puong dau kiém tra hoi vé
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3.2. P6i twong thwe nghiém [6]
Bom cao ap chia NP-VE 4/9F2400RND340
- NP: Bom cua hang Nippon-Denso
- VE: 1a bom chia
- 4: S6 xilanh dong co
- 8: Buong kinh xilanh bom
- F: Bo diéu toc diéu chinh ly tim
- 2400: Sb vong quay dinh mirc ctia bom

Bang 1. Théng sé ky thudt ciia bom cao dp chia NP-

VE 4/9F2400RND340
STT | Budc canchinh | Sévong | Thong s can
quay (v/p) chinh
1 | Dbiéu chinh lugng | 1250 cm?/1000 ht

cung cap toan tai.
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2 | Piéuchinhaplyc| 2000 6,2 - 6,9 bar
bom cung cap.

3 | Béu chinh quing | 2000 6,5 - 6,9 mm
duong cua bo
dicu chinh phun
som.

4 | biéu chinh téc do 250 6,0 - 10,0
khéng tai. cm?/1000 ht

5 | Kiém tra lugng | 100-150 | 17 cm¥/1000 ht
nhién liéu & ché
d¢ khoi dong.

6 |Diéu chinh ché| 2350 27-29
d6 cat tai cudi ¢m3/1000 ht
cung.

7 | Biéuchinhtbcddo | 2300 4-6
toan tai. c¢cm?/1000 ht

3.3. Phwong phap tién hanh thwe nghiém

Trong diéu kién phong thi nghiém, nhom
nghién ctru di tién hanh cac thi nghiém trén thiét
bi EPS 604 cua hang Bosch tai phong thi nghi¢ém
hé théng nhién li¢u tai Khoa Co khi Bong luc — Dai
hoc SPKT Hung Yén dé xay dung dac tinh tbe do
ctia bom va dic tinh diéu chinh bom cao ap chia.

Bwée 1: Lip bom cao 4ap NP-VE
4/9F2400RND340 1én trén bang thtr cua Bosch.

Buéc 2: Khoi dong thiét bi thir nghiém dé
do luong nhién lidu twong tng véi cac ché do khac
nhau (Hinh 6). Lugng nhién liéu dugc do ¢ 200
hanh trinh. Sau khi da xac dinh dugc lugng nhién
li¢u ta s€ xay dung dugc cac duong dac tinh nho
phan mém Excel.

Dic tinh tbc 46 Ag = f(n) ciia bom cao ap
NP-VE 4/9F2400RND340 duoc liy khi c6 dinh tay
ga nhién li€u ¢ cac vi tri hmax, h75%, h50%, h25%
va hmin ma khéng co6 su tic dong cta bd diéu tdc.
Luong nhién liéu do duoc khi thay doi téc do quay
cua truc bom tai cac vi tri tay ga ¢ dinh nay cho ta
mot ho cac duong dac tinh.

Hinh 6. Két néi bom cao dp véi thiét bi thi nghiém
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Dic tinh tu diéu chinh (dic tinh didu tdc) cua
bom dugc xdy dung khi két ndi tac dong cua bod
diéu téc. Luong nhién liéu do dugc khi ¢d dinh tay
ga nhién liéu va thay d6i toc do quay cua truc cam
bom.

3.4. Két qua thye nghiém

3.4.1. X4y dung dwong dic tinh Ag = f(n) khi

tay ga & cac vi tri khac nhau

Bang 2. Lugng nhién liéu twong itng voi s6 vong

quay khi tay ga o vi tri max, 75%, 50%, 25%, min
do ¢ 200 hanh trinh

Tbc do Tiéu hao nhién liéu Ag, cm’

bom nb, - - . -
v/ph hmax | h75% | h50% | h25% | hmin
250 1251102 | 7.3 4.9 1.1
500 129 [ 105 | 7.5 5.1 1.2
750 135 108 | 7.8 5.6 1.4
1000 142 | 11.3 8.1 6.2 1.7
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Hinh 7. Do thi ddc tinh toc dé Ag = f(n) khi ga ¢ cdc
Vi tri khac nhau

Tir d6 thi cho thiy:

- Tai mot vi tr1 tay ga nhat dinh voi cung
s6 hanh trinh cung cp, khi thay dbi sb Vong quay
thi lugng cung cap cé su thay d6i. Khi ting s6 vong
quay thi lugng cung cap cling tang 1én, tuy nhién
luong nhién li¢u cung cap giam nhiéu va rd rét o
s0 vong quay thip, & s6 vong quay cao thi do giam
lwong cung cap it di.

Didu nay dwoc giai thich rang khi téc do
quay truc cam cua bom ting, van tdc piston ciing
tang theo lam giam thoi gian thuc hi¢én mét hanh
trinh cua piston do do6 lam giam lugng nhién li¢u
lot qua khe hé lap ghép glua piston va xi lanh. Tuy
nhién néu luong cung cdp giam nhiéu thi diéu do
chung to khe ho gitra piston va xi lanh bom cang
16n (460 mon cua piston va xi lanh bom 16n). Pay
chinh 14 co s¢ dé xay dung dau hiéu chan doan tinh
trang k¥ thuat cua cap piston - xi lanh bom.

3.4.2. Xay dung dwong dic tinh ty diéu chinh
ciia bom cao ap NP-VE 4/9F2400RND340
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Hinh 8. D6 thi dic tinh Ag = f(n) khi c6 tic dong
cua bo diéu toc

Bang 3. Lwong nhién liéu cung cdp twong tmg véi s6 vong quay ciia bom & cdc vi tri tay ga khdc nhau

Muc ga 100% Mtc ga 75% Mtrc ga 50% Muc ga 25% Mtrc ga 0%
nb, v/ph | Ag, cm?® | nb, v/ph | Ag, cm® | nb, v/ph | Ag, cm? [ nb, v/ph | Ag, cm® | nb, v/ph | Ag, cm?
100 13.2
500 10.1
1250 9.3 1650 9.2 1300 9.3 980 9.5 500 9.9
2000 9.2 1900 8.2 1550 8.0 1200 8.2 800 8.2
2250 8.2 2100 5.5 1750 5.3 1400 5.5 1000 5.8
2500 4.8 2300 2.7 1950 2.7 1600 2.7 1200 34
2750 1.3 2400 1.2 2050 1.2 1700 1.2 1400 1.2
2845 0 2500 0 2160 0 1800 0 1500 0
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Nhu véy khi ting toc d6 vong quay thi lwrong
nhién liéu giam. B diéu toc lam viéc & toe d6 vong
quay khong tai ving diéu khién khoang 500 vong/
phiit, ving diéu khién & toc d6 vong quay cudi ciing
tir 2500 + 2750 vong/phut. Tay ga & vi tri 50% biéu
dién trén do thi la dac tlnh bo phan ¢ ving diéu
chinh ctia bo diéu toc glong nhu dic tinh ngoai. O
ché d tay ga cuc tiéu toc d6 vong quay khong tai
1a 500 Vong/phut luong nhién li¢u la 10,1 cm?® ving
diédu toc ciing gidng nhu duong dic tinh ngoal va
dac tinh bd phan Trong bom cao ap phan ph01 su
dung bo diéu téc da ché do nén bo dleu tbe trong
bom da thuc hién nhiém vu diéu chinh 6n dinh tdc
d6 lam viéc cua dong co trong moi ché do lam viéc.
Két qua thyc nghiém chinh 1a co s¢ dé xay dung bo
dir liéu chén doan tinh trang k¥ thuat cia bo didu

Tai liéu tham khao
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toc bom cao ap.

4. Két luén

Tir két qua thyc nghiém da xay dung dwoc
cac duong dic tinh cia bom cao ap phan phdi NP-
VE 4/9F2400RND340. Cac duong dac tinh da xay
dung duoc sir dung 1am co s dé phan tich qua trinh
cung cép nhién liéu trén dong co Diesel, phén tich
quan hé giita trang thai k¥ thuat cia bom cao ap dén
dac tinh cung cAp nhién liéu cua Chung, dac biét la
anh hudng cua muc d6 hao mon cép lap ghép piston
- xylanh bom cao ap den lu(mg cung cap nhién liéu.
Tir chinh céc thong s6 dé xay dung cac dic tinh
bom cao ap chia s¢ dugc sir dung lam céc thong
sO trong qua trinh chan doan trang thai k¥ thuat hé
thong cung cép nhién liéu va dong co Diesel.
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ROAD PROPERTIES SURVEY OF HIGH VOLTAGE PUMP NP-VE 4/9F2400RND340
USED IN DIESEL ENGINES

Abstract:

This paper presents the results of the evaluation characteristic line of injection pump NP-VE
4/9F2400RND340 used on diesel engines. The experiment is carried out to test experimental measurements
fuel supply of high-pressure pump NP-VE 4/9F2400RND340 on the dynamometer by Bosch in various
modes. The result imitate on characteristic lines drawing fuel supplies in the hand position and size different
rotation frequency. On this basis, assess generalized characteristic lines built compared with the theoretical
basis. This result is the basis for integrated analysis and assessment of the state of technical specifications

to cater for diagnostic purposes.

Keywords: Diesel engine, characteristic line of High-pressure pumps division.
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