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Systematization Design Technique for Linear Actuator by using similarity theory

Kyeng-Jai Cho, In-Su Cha, Kwon-Hyun Lee
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Abstract

We introduce the systematization design method using similarity theory which is profitable in the
compatability and standardization of the developed products and the reduction of construction time and price to
develop and design a machine equipment. Systematization design method is to select the standard model for
designing and developing from the large machinery to the super precision one and then to induce the
characteristic of machines step by step in advance in case of miniaturizing and making large-scale. With this
method, we extract the peculiar characteristics through the close analysis on the physical and technical part
and predict the characteristic experiment for the magnitude we desire by analogical mathematical analysis. At
last, we will get the design sample the users demand with the verification of the data on optimum design
previously.

In this paper, we could predict the characteristic of the product the users require in advance with the
design method applying similarity theory and suggested the design method which could meet the various
requirements the users want. Also, it is shown that the standardization design by the similarity theory is
available as comparing the characteristic values expected through the experiment of the actual actuator with
the theoretical character data of similarity theory after selecting the linear actuator as a model.
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Fig. 2 The input, output and indirect medium of linear actuator for systematization design
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Fig. 3 Linear actuator of moving coil type
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Fig. 4 Function proess of moving core type actuator
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Table 1 Relation equation of actuators applied to similarity
theory under operation condition
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Fig. 5 The value of similarity measure F~
thrust as main action length measure of actuator
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Table 2 According to coil's winding numbers, oscillation

frequency
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3V 370 | Se9 | 579 | sa0 | sa1 | 1356 | 1150|1771
1V 69 | 722 | 622 | 1050 | 1098 | 1690 | 1367 | 21%6
5 555 | ao8 | 808 | 1242|1210 | 1863 | 1548 | 2378
BV 643 | 383 | 957 | 1475|1394 | 2147 | 1648 | 2534
7V 732 | 1125 | 1105 | 1701 | 1627 | 2504 | 1809 | 2785
sV 841 | 1295 | 1235 | 1900 | 1724 | 2655 | 1693 | 2916
9V 962 | 1427 | 1383 | 2130 | 1853 | 2653 | 2069 | 3166
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Fig. 6 Characteristic curve of voltage and oscillation
as to coil winding number
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Fig. 7 Experimental system to measure the characteristic
curve of a moving actuator
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of model and action actuator
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