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HAE, ML | BELE < AL AR (PREEARA) | mEKE, S EZ oI RIESEdA s
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M 800 mm; RN EAR 1.5 mm, S AT T LKl 748 = 3 154. 3 MPa,
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Abstract: Based on the established simulation model of electronically-controlled fuel injection system by
AMESim code, the orthogonal test design method was employedto simulate for matching fuel injection system
parametersby taking the fuel injection pressure as the optimization objective and the fuel injection quantity as
the constraint condition, The method of variance analysis was then introduced to analyze the influence of the
parameters on the injection pressure. The simulation result shows that the influence on the injection pressure
from strong to weak is in sequence ofdiameter of plunger, diameter of high pressurefuel pipe, cam velocity,
number of orifice X diameter of orifice ( circulation area is constant) and length of high pressure fuel pipe;
Results also reveal thatthe injection pressure can be enhanced to 154.3 MPa based on the variance analysis
when the fuel injection system parameters is 10 x 0. 22mm — 0. 46 mm/°C A - 15 mm — 800 mm — 1.5 mm
(number of orifice x diameter of orifice-cam velocity-diameter of plunger-length of high pressure fuel pipe-di-
ameter of high pressure fuel pipe).
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Fig.1 The schematic of an electronic control fuel injection pump system
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500 t/min; FEZEEFEN 14 mm; PHESHIZREREEH 0. 43 mm/°CA; HLREIRBRAT AR ELA2 43594 0. 18 mm
F16.98 mm; fEERFRABN 0. 12 mm; S I HAFHE S8 2.0 mm F1900 mm; WHH#RS
J1°418.9 MPa; £HEFFER 0.4 mm; BifFLEAER 0.2 6mm; BIfLECH 8; BahfhFieE N 14.5 g,
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Fig.2 Simulation model for an injection system of an electronic control assembly pump
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Fig.3 Comparison of the results from simulation and experimental
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2 HBEBHRSSHMLITHE

RIS ST 22 G 4% G5 A S B0k I 2R G2 i Wit ) RS ML s R 25 AR, T LA SO
RERYSEIRJESCE Y, T AT EEX W RSB T2 S50

AR SCHE B M SR T BTSRRI (B R ESBWE N H R, AREABERZH 3 AKF, BRIEEZAER
VT2 HED B8, 158 LA T etk BARAKEALE, IRt izs F 5 2250 Wik 20 i 45 [ 25 X s
JE IR A A 0
2.1 FEBRRMKFERNHE

4190Z, C -2 TUSEIM AL 2 A i AoV R 52 i SRR PE R S8, AEBUE 200, RECR AR EEA
SRR, R R E R 0.43 mm/C A; HEFEEAAR 13 mm; & EMERKE N 900 mm, HEN
2.0 mm; WEFLEL 8; MEFLELAE N 0.26 mm, ZRIMZEEIRLE 00 H 4 BE v il K T3 8 79. 76 MPa, KT
HLIEZEE TR ) 105 MPa, ELBEHE WAL T AR T RIE 630 mm®, it DL EESEUC Bk Ut A mt i
ZEVERE, IR FIRAE SR, EWIRS 08 x0.26 mm (WIFLE x WAL HAR) MOSERE |, RIEE
WHEBRAS | B3 T LA x WL E 2R 6 x0. 30 mm F1 10 x 0. 22 mm FFPEBEHES ., A SCHEBUH T15
HIR R A IE 1 iR,

F®1 KFEEREER
Tab.1 Levels of factors

7 M fLELAR (A) IS RIZHE (B) HFEEHAZ(C) HERKE(D) A HAR(E)
BEV/SE : " Cam velont . . . :
Factors Diameter of orifice am velocity Diameter of plunger Length of fuel pipe Diameter of fuel pipe
/mm /(mm - (CA)™") /mm /mm /mm
1 0.26 0.40 13 800 1.5
2 0.22 0.43 14 900 2.0
3 0.30 0.46 15 1000 2.5

2.2 HEARRIHTESER

D5 FLAY H AR ALET R IE PR 1Y R R 630 mm’ FHTHRE T, @ Wil R 48 S 50000 UG B A5 W e
712105 MPa, W05 5 LA S A IFHrie s, TR AR A0, HBam kvl E ey 14, B2
SR SLIAR PR RS AN Z LY, AR RSB SGE RGBT A SCIE RSP eI T
WA EAEN . BHLERSME PR AXE; B HERSMERE AXD,

ARICHEICT 5 AR 2 WAZHAEH], WA NRAMEZFN S x2 +2 x2 x2 =18, FrLAF E ik
BHHREST 18 MIELE L, (37), HELEIHNE 2 PR,

*2 ExFLiEIT
Tab.2 Orthogonal design of table headers

%115 Column number 1 2 3 4 5 6 7 8 9 10 11 12 13

263K BE3T Table header design AXE AxD B e A E AxE D c e AxD e e

F Notes: e — BE'E?% error o

WA 1 B2 R ZOKE IR 2 ST, T EITR BT R AT RA RN 3 fs, MR 3 AT LA
B, SRFACPFLHEEA LW <50, ST R,
2.3 HEERFESH

J7 225 oAb B SCU KA ) — M RO BT IR T8k, ANUREREAS 30 %% DN 3R X SR 45 2R A1 1
F M, B RERSAT B LA A R SR AR AR AR AR B . MU 20 T AP RN TR AN
WEMB T IrA, RIGERUAS AR HE, HHSHERNEI2, ReARRNETrZRIRERN
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*3 EXRWEHARRITEER
Tab.3 The arrangement for orthogonal design and results from calculation

o) E%E& ‘ &%ﬂ%. &%Eﬁ %%KE’ ‘%%E@ %ﬁ&@ ‘%ﬁi
Numbey  Diameter of T Cam velocity  Diameter of  Length of fuel pipe Diameter of fuel ~ JEJJ Injector ~ Fuel injection
orifice’mm  /(mm + (°CA)™")  plunger/mm /mm pipe/ mm pressure’ MPa  quantity/mm’
1 0.26 0.40 13 800 1.5 70.3 434.4
2 0.22 0.40 14 900 2.0 79.1 464.3
3 0.30 0.40 15 1000 2.5 81.4 536.3
4 0.26 0.43 14 900 1.5 101.3 539.8
5 0.22 0.43 15 1000 2.0 109.1 615.8
6 0.30 0.43 13 800 2.5 63.6 446.7
7 0.26 0.46 15 1000 1.5 148.9 846.2
8 0.22 0.46 13 800 2.0 86.9 483.1
9 0.30 0.46 14 900 2.5 73.4 485.8
10 0.26 0.43 14 800 2.0 87.0 539.1
11 0.22 0.43 15 900 2.5 99.8 627.2
12 0.30 0.43 13 1000 1.5 81.9 461.3
13 0.26 0.46 15 900 2.0 124.2 758.5
14 0.22 0.46 13 1000 2.5 77.2 459.2
15 0.30 0.46 14 800 1.5 117.4 629.0
16 0.26 0.40 13 1000 2.0 59.6 432.2
17 0.22 0.40 14 800 2.5 73.8 447.1
18 0.30 0.40 15 900 1.5 108.3 571.4
19 0.26 0.46 15 800 2.5 111.4 765.7
20 0.22 0.46 13 900 1.5 100.2 488.4
21 0.30 0.46 14 1000 2.0 98.1 584.3
22 0.26 0.40 13 900 2.5 54.2 411.9
23 0.22 0.40 14 1000 1.5 93.0 465.8
24 0.30 0.40 15 800 2.0 93.8 570.3
25 0.26 0.43 14 1000 2.5 53.8 411.9
26 0.22 0.43 15 800 1.5 129.2 714.8
27 0.30 0.43 13 900 2.0 67.3 463.6
x4 FBRARKFERATIRIERTZIN
Tab.4 The effect of every level of various factors on the test results

st 1 2 3 5 6 7 8 9 11

Results AXE AxD B A E AXE D c AxD

k, 814.0 809.2 713.5 810.7 950.5 830.5 833.4 661.2 797.0

k, 829.2 833.8 789. 4 848.3 805. 1 790.9 807. 8 776.9 816.2

ky 801.0 801.2 939.5 785.2 688.6 822.8 803.0 1006. 1 831.0

TE: ko ky o kg RS IRER TS N Wi i g - 42 8

Notes: k,, k, and k; are the average valucs of injection pressure at the same level for each columa.
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WA 7 2250 M AL R AT ISR IR A L R A Y F (B, 137 MS (mean square) BfAEE, MS, =
29.6 , MS,,, =32.1,MS,,, =35.5, B/NFiREHTTMS, =96, XBWHNEK D, LHAEHAXE,
A x DX AR BN, AL AT TR, 154,

BIR2ZE B 22 M, SSP = SS, + SS, +S8S,,, + SS,., = 1077.6 ;

BEREAWBE, A = df, + df, +df,,, +df, , =18 ;

BriRZES T A MSD = SS)/ df = 59.8

WA F oA, BRIIEREN F,, (2,18) =6.01 , F, s(2,18) =3.55 . XtTLAENBEN
K¥a =005, HEB, C, DI FEEGETIRAHEG 01, FrLXSLmEAREmMAET BE, HEAD
FAEART 3.55, WO Sege g g A i, BAREZE 200k s Pos,

x5 HESHE
Tab.5 Table of variance analysis

Ly )

Difference source Significance level
e, 223.9 2 111.9 1.87
ep 2613.7 2 1306. 8 21.82 * ok
ec 6847.2 2 3423.6 57.18 * ok
ey 3826. 1 2 1913.0 31.95 * ok

D A x D}
AxE . 1077.6 18 59.8
A Total 14 588.5 26

a2 5 BE R AT LIS H T 458

1) FAEMFI/NIGE T R XL FRAR M R R B, F (EER R, 108 B T 52 56 48 A 114 5% Wik 8 285
MEERFE, s R B 55K . HEZEEAR . WA AR AR | WL AL x miFL AR
(VB ARALL) | MERE,

2) =FHEEHES 8 x0.26 mm, 10 x0.22 mm f1 6 x0. 30 mm XI5 AR T W E T, Koy =
W TH 2 A I 8 T R AR PR R A, ARIEIASS R TR P, +0. 500 = c(c NWHEE; Py NIESE; p AERINE
B o R ), B s RIS BRI SRR S R sl , W AN AR, B4 0 NS, DN
W v I ) L ANAE

3) MK SEI e b i e 55 T A R, TV HG N sl 48 0 T A X IS R ) 045 i A L3
555 WRTHT 2200, A8 BAE WL B S0 R . Wil B AR 5 A K B X S50 48 bR i) 52 i U5
FRBRZE MR, BTN AT DL 2RO, BIAE O Dl I BN AR SRl 1, ool AR R el AR
XIS TH ) 5 M A BH 2

4) AHBHREMZEEAEM, RIHEER 4 S FERAEX N RK k8, #ERIET %N A,B,C,D,
E,, HBHAE K. B mifLE 10; BLER 22 mm; WAL 0.46 mm/C A; &%Eﬁ
15 mm; =R 800 mm; S EMA HAR 1.5 mm, A BRINGE 5 RE TG EITHE )R,
WM /)9 154. 3 MPa, WEEh 860 mm®, W RAREME, BRibzih, 3 WES #mfﬁ?vﬁ
7. 13,19, 26 ZHAL A, EAIBHTE T FBTh AL mE 4 i, IWE 4 TLEH, Bl
WM N2 1 TF, BhmE Bk DI, SR B e < REZIR A BBEsk,
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Fig.4 The curves of injection pressure and injection low corresponding with the optimized parameter combination
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it
I AMESim {5 FEPFEE S T R G0 B, JF 59 BR AT e, Ak 1A

AOERRTE . ARG RIORIE T R BHMARES BRI, 6L ERE L ARSI R 7 b e fk B bR, LA
MR R, s HIESRE R e He g Bt iy 25 0 A4S 6 i R 0 52 e A5 B2 P it
FIFSEURR . MR WEER ., MR AIRE | LA x BIFLEA (FEm BN )
BRE, e TR, BUhZsmifLE 10; BifLEAR 22 mm; HEEAILRHEE 0. 46 mm/CA;
FEFEEA2 15 mm; R FMAFCHE 800 mm; BIFEINAE 42 1.5 mm, ZECOLALSHOALE R MG FE I
XFTLACHT SR T 29 92.5% .
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