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A Design of High-Speed Linear Actuator for Valve

RTINS

B. J. Sung
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Analysis(3D f-3F2 43 4]), Performance Test(’ds A1 %)

Abstract: The main design factors which effect on operating speed of linear actuator for valve operation are
mass of plunger, electromagnetic motive force, inductance, and return spring, and these factors are not
independent but related with each other in view point of design and electromagnetic theory. It is
impossible to increase the operating speed by only change the value of any one design factor. The
change of any one value results in change of any value related it in various design factors. This paper
presents a speed increasing method of linear actuator using a solenoid design method by some
governing equations which are composed of electromagnetic theory and empirical knowledge and

permanent magnets as assistant material, and proved the propriety by experiments.
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Fig. 2 Simple structure of linear actuator
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Table 1. Objective specifications
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Fig. 4 Flow chart of design program




Table. 2 Input parameter

25 R
Fi 80 [N]
dl 4[mm]
t, 1[mm]
n, 59[3]]
m, 8[3]]
c, 0.004
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|4 24[V]
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I I T
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Fig. 9 Cut plane to observe the magnetic flux
density distribution
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Fig. 16 Attraction force of the second prototype
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