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Abstract

Demand on fuel injection quantity in heavy duty diesel engine was analyzed, and design method and
sketch for piezoelectric injector were presented. Based on the structural size requirement of fuel injector,
output character of two piezoelectricity was calculated and compared, response time of piezoelectricity was
measured in given displacement, response character of hydraulic driven mechanism was measured by the
experiment, dual row orifice arrange was made in nozzle couple. Combined the experimental data,
injection fuel quantity for designed injector was measured and it showed that linearity of fuel injection
quantity was good in some scope, minimal dwell time 0. 6 ms of main injection and pre-injection was
measured, and injection fuel effect for this injector was observed. Results show that this sketch of
piezoelectric actuator, hydraulic amplifying driven and dual row orifice can meet the demand on large flow

rate injection.
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Tab.1 Parameters of typical large power diesel engine
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Fig. 1  Structure of large flow injector with piezoelectric crystal
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Tab.2 Structure parameters of actuator and

amplifier mechanism
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Fig.4  Fuel quantity character of injector with piezoelectricity

BS RUHEmE AL A 2 1 55 AR

Fig.5 Preliminary spray effect of dual lines orifices

44 BERE 5 &RiE
TEME i B T A B 8 x ¢0.25 mm Fl 8 x
0. 2 mum FTHEWE AL, 5t [ FE A T 6 0 1 Sk 7 FRAE 7 ] o0 2 e L 55K L B0 T

23 (6], IR B TR A R D R AL R oK OB IE PAT R B S LAY U AS TR AL T 2
P S AL IBEH Tl SR A A A B S RCR o RN B A R A T e A K A R e S o O B R o 25
AT T AT MR SCHEBE AL S ROR A SRR AEIAL, T T S g AR S A B
B, i S AR o I s F B BT HEB AL A b A AR IR A R AR W T B A PR 4 I A 1 I ik e SR
AT B T B AR TR O i B Z A T, SRR F/ NS A B ] 0. 6 ms LR OXUHE
FER 1) 77 1) AR SR SR ORI B o ASRAEGD BEALIP WIS RO A

& % x Wt

1 Bianchi G M, Falfar S. Numerical investigation of critical issues in multiple-injection strategy operated by a new C. R. fast-
actuation solenoid injector [ C]. SAE Paper 2005 —01 —1236,2005.
2 Barbeau B. Pilot injection timing effect on the main injection development and combustion in a DI diesel engine[ C]. SAE
Paper 2002 — 01 — 0501, 2002.
3 R REH. SRRt 5IRA (M ] JEat MUl B kit , 2010:260 ~263.
4 REDE, XA A . R ARG R EBUM R ST LB [T]. IR AR, 2000, 21(1) 164 ~67.
Zhang Hongguang, Liu Xinghua, Yang Qing. Development of electronic controlled injection system with high pressure common
rail in army large power diesel engine[ J]. Acta Armanentarii, 2000, 21(1) :64 ~67. (in Chinese)
5 Gavin Dober. The impact of injection strategies on emissions reduction and power output of future diesel engines [ C]. SAE
Paper 2008 —01 — 0941, 2008.
6 Hummel K, Boecking I', Gro B J. Bosch &% = fUH % I [ vl F R4l sU My 4 A o R g [T, JEWISR , B QR 7.
= SN BAHL, 2005(1) ;25 ~29.
Hummel K, Boecking F, Gro B J. The third generation Bosch common rail injection system with direct controlled injector of
piezoelectricity for car[ J]. Foreign Internal Combustion Engine, 2005(1) :25 ~29. (in Chinese)
7  Mamoru Oki. 180 MPa piezo common rail system [ C]. SAE Paper 2006 — 01 — 0274, 2006.
8 Ganser M A. Common rail injector for 2000bar and beyond[ C]. SAE Paper 2000 —01 — 0706, 2000.
9 BURIIN, ERME. GD— 1 ML S L UGBTI )W) BE a2 ma [T ], O HUB A 4R ,2007,38 (1) 52 ~58.
Zhu Keqing, Wang Junxi. Study of time gap between pilot and main injections of GD — 1 electronic controlled diesel engine
[J]. Transactions of the Chinese Society for Agricultural Machinery, 2007, 38(1) :52 ~58. (in Chinese)
10 il sREAFE , £ 55, 55, ISR BT as WAt R PE Sl SOT R LT ] AR HUR A 4R ,2011,42(1) 122 ~27.
Su Haifeng, Zhang Youtong, Wang Shangyong, et al. Numerical-experimental investigation of injection characteristics of
common rail high pressure injector[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2011, 42(1) :22 ~
27. (in Chinese)



