BERTETEE 20024% 528K §5%CE pp.680~683 KSPE 025083

2|Ho ZE{TS HSHZ A R sy

2E$(ER7|AATY HERS D), AHHE (FHIB7|AATYE FEFYIE), olASE=IA
P HEFMHIE), dEIEI7|AATY YEEEOE)

The Design and Analysis of Vacuum Pump Driven by Linear Motor

D. S. Kim(IT Machinery Group. KIMM), Y. H. Ahn(IT Machinery Group. KIMM), W. H. Lee(IT Machinery
Group. KIMM), K. Y. Kim(IT Machinery Group. KIMM)

ABSTRACT

In this paper, it has been investigated that the design and simulation of vacuum pump driven by linear motor. Vacuum
pump consists of unified plunger and piston part, coils, inlet valve and outlet valve. Operating principal of vacuum pump
show that air is to flow to go inside through the inlet valve when the magnetic force (16N) is exerted, whereas, air is to flow
to go outside through outlet valve when spring force (14.8N) is exerted. The results of simulation, it was turned out that
reached vacuum pressure was about —0.55 bar at 150 seconds, magnetic force was loaded with 16 Newton, displacement of

actuator was about 8mm.
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Fig. 1 Design and front view of vacuum pump

Fig. 2 Manufactured of vacuum pump and parts
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Table 1 Design Specification

No | ALFE @9 AL

1 Egi3s bar -0.55
2 EEF % L/min 3

3 345¢ Volt ACI110
4 4o g Watt 15

5 25 dB 40

6 =Y+4 mm 6

7 EET3H mm 6

8 AR A 0.35

9 WA Azt 3000
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Fig. 3 Schematic of linear motor
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Fig. 4 Modeling of Linear Motor
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Fig. 6 Contour of magnetic flux
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Position vs Time
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Fig. 8 Modeling of Vacuum Pump
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