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Fig.l Fue measurement system of fuel injection pump test bench
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Fig.5 Regression curves of different conditions under 17.5 MPa
2) BL53 AR 5 H R R T R R *4 K EITEZE
17.5MPa T F Q 5 | [l &HE St F:&esh T Table4 Cadlculation results of K;
PLH B Ry s | =0.0823 mL o B T AR BT AC 2% (W v Ky 10 T W
H: 1/Q=0.0823/301.2802 = 2.732X 10* mL. [@H {5 & &) hs¥us WisE KIE
ML BUE . RIE TN Q. & LHLm) /Q {HitH 45 R U 125 2914 0.761 1.088 1456
W% 3 Fin /“M;a 160 3135 0531 2162 1482
° 175 2.694 0514 2.166 1278
=3 BIEMAARRABHE /IQEITELER
Table3 Calculation results of 1/Q /mL HEBIRBD, Hik K=Qf (UXt), B ERE Ky 7] AR
1o i T TR Q. B HL A U Wiyl i) t VA
X . N, M ~ N Ny
B Ak Wi K iE 175 MPa @ﬂiﬁ?%ﬁ K, E"Jl‘[‘ﬁﬂ%ﬁ/ﬂ 'K,
‘ 125 2,629 0.677 1.967 1.493 =301.2802/ (5% 35) =1.7216.
/ﬁi 160 313 0531 2162 1482 BRIV A R, AUE . RIE LM Kol %
175 2732 050 2147 1.407 TR Ko {25 Rk 5 Fis.
L "5 KEIHEER
& XAHK, =—XZ(L 1Q), M n=3 FIRIkK K Table5 Calculation results of K,
n = T w
" . e — K
B, 5 T K (S R 4 B : e e
A 22, R R T Q SR il 160 1160 1412 0971 0931

IMPa
HL P B U R I T) € 7 BR BR300 Q=Ko X U X (K, 175 1722 1678 0.90 1.189




116 Ry T FE 24 2008 4f:

2.3 REERBREBUHEAXNBHE

PR 1=K, X Q=K X Ko X UXt, Syl
AN L=CXI=CX K X Ko X UXt=CXKXUXt, K 1
EERUE 6 in.

*6 KEHEER
Table6 Calculation results of K

T VA
K (x10™)
k) Bk HisE Kk
125 4.665314 0.816553 1.486208 1.544816
/ﬁg 16.0 3.6366 0.749772 2.099302 1.379742

175 4.639068 0.862492 1.9494 1.519542

3 AXBIEIESIRZER LK

3.1 ARRYIEIE
Y 12,5, 16.0. 17.5 MPa " T Wiy Hs 7 () 2% 01
RIS P AT AR, Wil 6 sl 17.5 MPa 4%
YTk A 7 b5 2 A S DR L == /NS W AL P T
AKX IERTE.
DN T oL i B ENTS U=5.2 V, t=32 us, C=200,
A L=CXKXUXt tFH 1§ L=15.4 mL, A5 & {H o F
Jy 13.2~17.2mL;
)23 T8 : g I U=5.1V, t=33 us, C=200,
A L=CXKXUXt tFHE [ 1F L=2.9 mL, A5 {E
h2.0~3.0mL;
A T : B I U=5.5V, t=45 us, C=200,
A L=CX KX U Xt 15015 L=9.6 mL, #5i&{i e

5 9.4~10.6 mL;
OFIE T8t B A U=5.0 V, t=58 us, C=200,
A L=CXKXUXt tFH 13 L=8.8 mL, A5 H
Jj 8.6~9.1mL.

Tek . [ ] Stop M Pos: 0.000s Tek Ju [ ] $|np M Pos: 00005
H2Eh
J \—.U}"/ Ll' [ f dh‘/ JJL N‘|f
e P
HTS.00v M 2508 1.7 427 CH1 500V M 250,08 CH1 7 443y
Tek L. [ ] Stop B Pos 0.000s Tek L [ ] Smp M Pos: 0L000s
Bi!
0w 1 L V’
H1 0y M 25,0 us 1.7 443Y CHT 500V M 25058 [= 1

B 6 17.5MPa L LK
Fig.6 Waveforms of different conditions under 17.5 MPa

3.2 IREMILE

EFRERTMIE S 175 MPa , RN iZEMASEY
K AT VAR HE T 28 T 28R 00 & 9 R AT & L
FHHT 10 RaEmiEe, FriS i AR R ZE R 7
Fise ARz AN

5, =2« 100%

M
Kb M —— AR THIME; AL —— AR T 1 H PR iR
%,

x1 AHEHRRRETLAEHRAE

Table7 Fuel measurement test of two fuel measurement systems

. . E B mL Li;ét
O] @ ® @ ® ® @ ® ® ’
e O 1666 1653 1664 1696 1655 1661 1643 1683 1651 1678 0.93
bt 163 164 167 172 166 170 163 172 165 167 1.94
oy O 2.36 2.38 2.34 2.37 2.33 2.39 2.32 2.35 2.36 2.32 0.98
tiE 24 22 25 27 23 24 25 22 24 26 6.35
gy O 1011 9.83 1008 1013 1005 9.95 10.06 9.88 9.97 1004 0.94
bt 106 9.7 106 102 106 98 101 96 98 101 363
wpry 8.85 8.76 8.86 8.75 8.82 8.78 8.9 8.77 8.89 8.95 0.82
tiE 90 8.7 8.9 8.6 8.9 8.7 90 8.9 91 90 173

4 = B (2] mIbEe, BROCHK, AR mihARs A My R R

M A IR 7 P S A R ZE IR L
Bl iR AR AR GE 1 s
ks g (B, FEAR R R ZE /N T A e f ol 2R S0k
EALMARR R ZE, DIk, w5 A UL IR,
By s iE AT .

(& % x #]
(4 xRk, FRLSEMALME I & R BAUR L. (iR
WAHL, 2001, (2): 6—7.

. AR TR, 1996, 12(4): 173—176.

[3] ZEEM, FAEut. & aemiihiZulie & rutE[g. PUKHE,
1997, (2): 31—32.

[4  F£&W, ek, Bt bRk E A3 Em RN
T[T ARHURAEHE, 2004, 35(2): 37—39.

[5] Fizdh, DB, wimadiRet G ke B BRI, 1083
{244k, 2003, 24(4): 476—478.

[6] BUESE, Fol, bk, ZEHSEMPIBEIER S & B 5)
BRG] ARG, 2005, 26(3): 316—
319.

[71 R, R, BURIE. FET BRSSP 5L L &



St

H

8 1] PR RS

S BRI AR AW A & B

117

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

BRI R[], MOl ENEE, 2006, 22(7): 24—26.
Z= i, R, THB, % TEIERTHERE &4
HIN . TR R =25 R (B SRR EhR), 2004, 25(2):
21—23.

= REWIBHMEM LY. WAPL, 2005, (1): 22
—24.

N, 5O, AWM. HRHLSKEEM]. dbs: B
[ e b H A, 2000 82—115.

SRR, T, BEE. SOlnhm IR & =il RN
WER[Y. HPHL SR HEH %, 2006, (2): 76—77.

#H O RAEBRTFEARSHEESEM]. dos: TR
2R, 1995. 259—280.

FRE. SmEhEIRE S R R AENPFR[D]. k.
AR AR K2, 2006.

TIED, HUSREL. SSmAURImTE REEM]. dba: HB
Tk fRAE, 1980: 74—87.

xR, TR, AL, S MR TR E LML

(16]

(17]

(18]

(19]

[20]

(21]

(22]

MBS . Ak TR, 2003, 19(3): 124—127.
L, BRIRB . mivhes R sy ARG,
2002, (4): 34—37.

T8, FOkE, oAk, & BRLEMVLHEBUY 2 R I
BLRIGAETE[. Aol T2, 2007, 23(6): 120—124.
RUIE, BREFZE, R0, . SRR EE W
PTWAIT[S . NP LFE, 1994, 15(4): 63—67.
SPRE, M, SER, % SEMPIBEhERE & kR
MR RS &[], FEPWE LR, 2006, 17(17): 1861—
1864.

WRAAR, MREGFR, TRPAL. LTI RS AL RS e e i s B 1
THREM S N . W E TR R2E24], 2003, 15(5):
53—56.

XM, T, KNI, T N TR A% R S Lt
WHEAAEE[T. WAPL IR, 2002, 23(2): 51—53.

T, RURL, PEpR, 25, fE RN HE R L) R
FEOLRITHRIL. ARk TFE%4R, 2002, 18(1): 85—89.

Digital fuel measurement of fuel injection pump test bench based on
needle valve lift

Li Dongmin?, Zhong Peisi’, Wang Huiming®*, Xia Shangfei?
(1. College of Mechanical and Electronic Engineering, Shandong University of Science and Technology, Qingdao 266510, China;
2. College of Mechanical and Electronic Engineering, Shandong Agricultural University, Tai’an 271018, China)

Abstract: To reduce the fuel measurement errors by measuring cylinder, formula of fuel injection quantity was got and
the quantity of fuel injection was attained and displayed by studying the relationships between needle valve lift, time of
fuel injection, spindle speed and injection pressure etc. Verification experiments show that the results derived from the
formula of fuel injection quantity isin accord with the actual fuel quantity and the digital fuel quantity measurement is
feasible.
Key words: fuel injection pump test bench; fuel measurement; formula of fuel injection quantity



