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Zero Fuel Auto-learning Calibration of Injector
in High Pressure Common Rail Diesel Engine
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Abstract

A zero fuel auto-learning calibration strategy was adopted and the concept of engine segment
acceleration was introduced. When the necessary condition for calibration and the rail pressure defined by
the calibration were required in overrun phase, zero fuel calibration triggered small injections to a
cylinder, and attempted to detect a change in the engine crankshaft segment acceleration. Then, the
parameters for the injections were changed in predefine step value for the energizing time until a
predefined segment acceleration change was detected between two neighborhood injections. Finally, the
energizing time was saved as zero quantity calibration value of the injector in the rail pressure defined.
The injection bench and the experimental vehicle test results showed that zero fuel auto-learning
calibration strategy does not need to add any components, and it has higher calibration veracity and real-
time characteristic.
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Fig.1 Change of injector characteristic
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Fig.2 Principle of zero fuel auto-learning calibration
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Fig.3 Process of zero fuel auto-learning calibration
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Fig.4 Calculation of crankshaft segment acceleration
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Fig.5 Zero fuel quantity corrections of pilot injection time
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Tab.1 Zero fuel calibration data of injector

in the injection bench

brE#E LSmah 2905 3 SmiE 4 SHEl
/MPa 28/ s 5/ s 8/ s 8/ s
20 557 538 540 562
30 178 180 184 176
40 156 164 152 148
50 128 120 130 124
60 96 92 100 94
70 74 78 72 76
80 48 52 46 50
90 40 42 38 40
100 32 34 30 32
110 26 28 24 26
120 22 24 20 22
130 18 20 16 20
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Tab.2 Zero fuel calibration data of injector by

auto-learning strategy in overrun phase

brE R 15wl 25w 3 SmHh 4 SHEh
/MPa 5/ s 5/ us N/ s N/ s
20 545 526 554 568
30 182 186 178 184
40 152 166 158 154
50 124 126 124 118
60 96 98 94 94
70 78 74 78 70
80 50 54 48 52
90 42 40 38 42
100 34 32 30 36
110 24 26 28 26
120 22 24 24 22
130 20 20 18 16

[0 21, PR AW e A R AN TR)
B0 IR & i 2 N N P N O O 5 1 B E B SS F
SE B BOMGIEAT R FUE 20 MPa I W 2% A9 2
BOIRAR I, DR , 76— B T 0 s A A T 3 F 4
PE, BT AR KETE 30 MPa DU |,

4 Hig

(1) femEIEH A LR ST b W 5% 50 %l
R E (R DR TR SRS B R ) B B

(2) FEAhHUEIGE T AT, R ATINAmE S, i
Xof e R i b B A A B A T, S B 45 &
T A2 I hRE

(3) IR E SR PLAL T, PRAIE T FR
T LIRS E T B AR T g BORSBE

(4) ZH S AIVRETE oI & sh BT,
SEI PSR bR E AR



ECR TR G5 v R IEBSEIMALIE & 2l i 27 ) br SR 39

2 % x #t

1 Hotta Yoshihiro, Inayoshi Minaji, Nakakita Kiyomi. Achieving lower exhaust emissions and better performance in an HSDI
diesel engine with multiple injections[ C]. SAE Paper 2005 —01 —0928, 2005.

2 TWRSEKEATE REPOME. TR T R G i R S R IR [T ], R LR, 2010,41(7) ;11 ~ 14,
Ding Xiaoliang, Zhang Youtong, Xiong Qinghui. Investigations into multiple injection fuel quantity fluctuation for high
pressure common rail system with piezo-actuated injector [ J]. Transactions of the Chinese Society for Agricultural Machinery,
2010, 41(7): 11 ~14. (in Chinese)

3 HA, TSR, A BB ISR SRR RS [ ], AERHLEAR, 2008, 26(4) - 313 ~318.

Dong Wei, Yu Xiumin, Zhang Bin, et al. Effect of rail pressure on start-Up characteristic of a high-pressure common rail
diesel engine [J]. Chinese Internal Combustion Engine Engineering,2008, 26(4) : 313 ~318. (in Chinese)

4 BURTI, EARRE , R AE. GD - 1 HL S AL S BT A B AR ()], R HLMSAR, 2007, 38(1) : 34 ~37.
Zhu Keqing, Wang Junxi, Lu Chengwei, et al. Study of time gap between pilot and main injections of GD — 1 electronically
controlled diesel engine [ J]. Transactions of the Chinese Society for Agricultural Machinery, 2007, 38 (1): 34 ~37. (in
Chinese )

5 BF, RABE, BEAH. PUBUR XTSI GRS R [T ] BERE S HOR, 2008, 14(6) : 496 ~500.

Wang Ping, Song Xigeng, Xue Dongxin. Effect of pilot injection on combustion noise of diesel engines [ J]. Journal of
Combustion Science and Technology, 2008, 14(6) : 496 ~500. (in Chinese)

6 Steffen Digeser, Mario Erdmann, Franz-Paul Gulda. The new Mercedes Benz 3-cylinder diesel engine for smart and mitsubishi
[J]. MTZ Worldwide, 2005, 66(1) :2 ~5.

7 Johan K Onig. Cylinder-pressure based injector calibration for diesel engines [ D]. Sweden Stockholm; SKH Electrical
Engineering, 2008.

8 Bosch Automotive Diesel System Co. , Ltd.. EDC B training materials[ M]. Bosch Automotive Diesel System Co. , Ltd. ,
2009.

ML IT 7 2012 £ HEAR A RZ) KA

CRERAE R B B AR A | R E AR R B I, 32 PR AR I SE AR 2 R SRR 2 B 5T 8 5
R RS, ARG F A B R R - AR B AE b A O 5 R - T K - Al 2B S I S T 20 5 Tl v 3 - R i
N BB E SR E SRR E N AMRALBMIFBE () AR KR B BMIF R A

P LR v SRR I PR R K 5 2 A T A E RO BB PR T A ST A2 I, 1999 4R HELE 10 4F3K
“ER ARSI S TS E AR 47 % B ;2001 45 A BE H AR 9 00 )5 1999 4R 3K« 1 E 0 12003
2005 AFAR“HE | = JE E M TIRAR44 27 :2004—2006 AT S25R AR DU | FUE 4 E A AL T TIRE S 22,2002 4R 7 R B
{FHTH T AR EZS AR FR5 52008 4248 T ERNAR BWF9E B S S BHE O T B 5 iR = b E ARSI oh
L BUBIH T #1455 2010 ARS8 ) b [ ) IRBUR 2230 TR 22 227 R0 R SO0 0 TS B BUE (2008 4R R )
LR “ O ZR A O TIRT 100, 2010 4F 1 A& SCRECHE A KA 5 2 Bl BHF BUR  rf B RO BHF )
KA

(PR B ) TE SRR ( Agricultural Sciences in China)2002 -4 T ,2006 4F 1 H e 1IE 5 E PR 4 H 4 A Elsevier &
V8 IFANRATH Elsevier 2T, 42 SCHBERTE ScienceDirect - 5 10 ] 5 %17, 2010 4F 1 HIESCH AL = 160 7T, 2010
4F Agricultural Sciences in China #f SCIE Wi, #1°F 2012 4 1 A 444 Journal of Integrative Agriculture,

CREgOLEEY PO 16 I, 8 H 1,16 H AR, FNAMATF RAT, R 224 B0, 4 49. 50 JT, 248 % f 1188. 00 7T,
E N %—T15 . CN11 - 1328/S, EFrAniE TS . ISSN0578 — 1752, lif &85 .2 - 138, EAML S . BM43

(P ELEREY TECIRK 16 TF, 8 H 20 H R, B NAMATE & 47, B 160 T, B N TTHr 36. 00 JT, &4F 432. 00 7T, [H
WS — TS . CN11 —4720/S, E PRARAET) S  ISSN1671 —2927 , BR &85 .2 - 851, EAMU S . 1591M,

Hictik . 650 SO R KA 12 5 (R RO BF2E ) g HRZR 100081

13 :010 — 82109808 ,82106280,82106281,82106282 £ E.010 — 82106247

41k : www. ChinaAgriSci. com  E-mail ; zgnykx@ mail. caas. net. cn



