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Fig. 1. Schematic diagram of new electromagnetic engine valve
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Fig. 2. Principle of operation (a) at the upper end (b) at starting and
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Fig. 3. Design optimization parameters for maximizing latching force
frequency of vibration at bottom end position of armature.
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Fig. 4. Genetic algorithm prpcess to evolve toward global solution.
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Fig. 5. Chromosome structure.
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Fig. 6. The best fitness values in each generation.
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Table I. Actuator dimensions (all dimensions in millimeters).

. Exiting  New optimized

Symbol  Quantity dimensions dimension
L. Thickness of actuator 38.1 38.1
Wy Width of actuator 120.65 120.65
H, Height of actuator 93.34 95
H, Width of coil 31.75 31.75
W, Width of magnet 44 .45 44 .45
H, Height of actuator 4.7625 4.7625
w, Width of armature 44.45 30.216
H, Height of armature 19.03 12
W, Width of teeth 34.29 27.325
H, Height of teeth 19.05 19

w. Width of core 19.05 28

H, Height of core 27.05 20
Hyi Height of back iron 1 19.05 28.75
Hyi Height of back iron 2 4.7625 3.5
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Table II. Comparison of existing design and optimal design.

Characteristics Existing design  Optimal design
Magnetic latching force 1525N 1262 N
Available spring stiffness 358 kN/m 292 kN/m
Moving mass 0.284 kg 0.136 kg
Natural frequency 1123 1465
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Design Optimization of Linear Actuator for Fast Response
of Electromagnetic Engine Valve
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(Received 11 November 2009, Received in final form 4 January 2010, Accepted 4 January 2010)

This paper presents the design optimization of a linear actuator for fast response of electromagnetic engine valve. The optimization
is performed using generic algorithm which is one of global search techniques and not highly dependent on either initial conditions or
constraints in the solution domain to maximize the mechanical frequency of the armature mass and valve spring stiffness for fast
response of the engine valve. In the results, the mechanical frequency is improved by 30 %.
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