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Abstract

The optimized design of orifices in the electro-hydraulic control valve actuator will affect the response
and the impact of valve in the camless engine, and thus affect all aspects performance of engine. The
mathematical model of the orifices in the valve actuator was designed, and the effects of the orifice’ s
diameter to the velocity during opening and landing were analyzed. The model of the camless electro-
hydraulic valve actuator was built by using AMESim, the analysis of the influence to the diameter and
related position of the valve orifices was done, the results showed that the orifice diameter decreased or
the related position of damping chamber orifice increased resulted in the delay of opening time, and the
orifice diameter decreased or the related position of main line orifice decreased resulted in the delay of
closing time. The parameters of orifices diameter and position were optimized, and the demand of the
valve was met by the optimized parameters through the experiments.
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Fig.1 Schematic chart of the camless engine valve actuator
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Fig.2 Force analysis schematic chart of valve actuator
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Fig.3 Schematics of valve actuator without orifices
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Fig.4 Stroke and velocity curve of valve without orifices
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Fig.5 Simulation model of valve actuator with orifices
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Tab.1 Parameters of simulation model
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D,/mm 11
my, \m,/g 46.5
D,/mm 14
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¢/Nesem ™! 100
d/mm 0.5
dy/mm 1
F./N 170
L, ../mm 12
L,/mm 1
L,/mm 8
16,17 .18 .19 B 4%/mm 4
p/kgom ™ 866
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Fig.6 Test bench of electro-hydraulic control
valve actuator with orifices
Lol 2. BB 3. RRIRSh oL 4. i rg i
P 7 gl 2o T A A S I A5 ) T T AR
0 B84 5 R 7 L S AR X L T AT DL BELJE L X i L
F AP RE AT B B B0 ek, T Ll e il £ 0 O 2
ARBEE , B IE T R Y 1) I 8 2, AT LR D AR
R MU S B0t e Ak

12, — A4 Bl
10 4 —= 7 H A
£
el
=~
— 4
Ty

0 0.0 0.02 0.03 0.04 0.05 0.06
I /s

B 7 AT THERE S R

Fig.7 Valve profile curve from simulation and experiment
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Tab.2 Effects to motion of valve at several diameters

of damping chamber throttle orifice
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Fig.8 Stroke and velocity curves of valve at several

diameters of damping chamber throttle orifice
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Fig.9 Pressure drop curves across damping chamber

throttle orifice with several diameters
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Fig. 10 Curves of opening time at several diameters and

related positions of damping chamber throttle orifice
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Tab.3 Effects to motion of valve at several

diameters of main line throttle orifice
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Fig. 11 Stroke and velocity curves of valve at several

diameters of main line throttle orifice
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Fig. 13 Curves of closing time at several diameters and

related positions of main line throttle orifice
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