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Linear Actuator for High-Speed Reciprocating Motion Using Dual-Halbach Array
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A Study on Linear Actuator for Intake and Exthost Valve Drive
(Fundamental Consideration of Permanent Magnet Arrangement in Actuator )
K. Kimura, J. Kuroda, M. Tanaka, D. Uchino, K. Ogawa*!, T. Kato*?,
K. lkeda*®, A. Endo**, T. Narita, H. Kato
(Tokai Univ., “*Aichi Univ. of Tech., *2Tokyo Univ. of Tech., **Hokkaido Univ. of Sci., **FIT)

XL HIS

I, SRR W THBIEOEE L E T, 4% b
A7V y FEOERPBESND, LIUTEN, RO
PEREM Bk b Tn EPEN D, BEHVWHALTW
DY DRPFR ST IE T DRI L > THREI L T D
D, 2V OEENI T D OTGRIAAFS DI DEESX A X

IZHIBRN D Y | &2TOxZ P U EERHIC S L Cilib) e 72K
WA KRRV, b DREZRRTHFELE LT, V=
TTIFax—BERHNTIZr P07 ZERE S W 25 HikE
PRFSH TS Y, 20V =77 7 Fax—X [ TEERET
DNNVT VT RRONVTZA I T HFEBREEDHZ LN . : .

. e L Fig. 1 Schematic of conventional

Kb, LnL7eRns, @EERR CORENI BV CUIm W cylinder head mechanism.
BROOLND, £ THMEITNL—TTIL, KV &EHES72D
=TT Far—FZORFBEEITV, L0 EMERERNBMERE OER 2 B, ARG CIXEMAET Y 7 M &
FIRL., 77 F ax—2NIZBITDWABENHEINZE 2 DB OV TEBRIMRE 21T > 7,

Intake cam

Exhaust cam

Combustion
chamber

Piston

BARBOEFRILLIBZ V=T 77/ Fax—F OHENICET Z8BRET

Fig. 1 ICHBYEH= P ORPER AV TICHW D, T A
FERE OS2 o, WER SV T BRENH ) =7 7 7/ F 2 =— X %
Fig. 2 DX HICHE L, "V THEMNEI Y5, V=772 F
2 T IRKARAG & aA Vv EROCTER S, a—L Y %
HAESHTRET L, SERFT V=TT 7 Fax—FDET
JVIIAMESTIE 2 B2 100mm, & & 100mm, &% 5V, A LD
BEEE A6lturn,, KAREA DB 2 R A2 AA D NMX-S52,
NVT OEMNEE K 10mm TH— L., BOREOHREZEE LT
BRI 24T\, HED B LT, MR L . b EHES

Lo ETAOELHE ST 572N TH o7 Fig. 2 Schematic of proposed electromagnetic
' ° valve drive system

(s mor

L Z BN
1) FE, MR, &, RE, EE) S RBIOSIE)] >R YU AR SCE, Wol. 10, (2007), 177-180.
2) LRI, R, VB, BOASHERRE S B AR SR i 2 R SCAE, Wol. 19, (2013), 451-452



27pA -7 AT Al AAREKERTEANEEZEAE  (2023)

MR Y =7 FHEET— X 2 W TIIEEMT 7 F 2 = — 7 DB
(7 W — D AT B D AR IR EY)

PrfrZE, THEKE. NEFRIE. NIRRT, HH S5
TR, BEAESCN™, BCHE RS, NS5
RMERT:, " EE TRRT, 2AbmER 7 RT, SHO IR, a3 RT)
Development of Non-Contact Actuator Using Cylindrical Linear Induction Motor
(Fundamental Consideration on Effect of Tether Diameter)
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Electromagnetic Levitation and Transportation System for Bent Ultra-Thin Steel Plate
(Fundamental Consideration on Shape of Levitated Steel Plate with Change of Place Applying Tension)
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Electromagnetic Levitation System for Excited Bending Flexible Steel Plate
(Fundamental Consideration on Vibration Characteristics of Levitated Steel Plate)
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Electromagnetic Levitation System for Thin Steel Plate Using Electromagnets and Permanent Magnets
(Fundamental Consideration of Optimized Arrangement of Permanent Magnets on Applying Position of
Tension)
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