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Design and Analysis of a Linear Motor for Slim-line ODD.
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ABSTRACT

This paper deals with a moving coil type linear motor for fast access of the miniature ODD. This slim-line
motor is composed of the mover supported by guide mechanism, the coil wound into it, and the yoke attached
to the permanent magnet for stator. The driving force is generated by the PM of the stator and the current in
the coils of the mover. Magnetic circuit analysis and Finite Element Method are applied to estimate the thrust
force at air gap. In order to compare the force characteristics between two methods, various experiment results
are applied to verify on a prototype. Also the flexible modes of the motor are predicted through the FEM and
the structural components are modified to locate this on high frequency region.

=2

[—

1. M

T AR dA"Es I &S EEA, AR
9 A U A FAHE Vgl U #AHo] =
ol 3 Qlt}. A}g] TE Hopod AR F&
8] FAEY A, 84, 33 5 FEHeE o
= dHude 7j&s FF522 Jido) ArEst
ARFE o2 gL F7t & Aot} ol
FAol Exo IeHJA I} doerE 3
B AR 9 383 §4 FRE FAd FHF
go} 37] WjFoltt mEtA BE HRE AR g
F e 7le Ade] HAFoz 27HI g,
g2 AR ¥std, ¥ A3 V&L vY
o]e] A3 71433} Blue laser, High NA lens &
AL&3h= Al 3 Ao 38 J|eel #E s o
T2 /M7 RE ¥4 1dE &3y gAdg
AR AZ7|=Z JEsich[1-3] ol¢t gEo] A
29 27 4eIES, v #FE A7 Fdl

=
L

AAdER 71 AB ST hote
E-mail : mtshim@yonsei.ac.kr
Tel : (02) 2123-2827, Fax : (02) 362-2736

o AAWSR 7)) B3}

*

794

7t 7bed ARAAZIC Ngo] QEHeiR L
Rt [3-5]
F giA3
g23g 3AA7NE A dAYE, §2
Aoy Az AME e 2T WAUSF,
Fia 999 2AYE FL PN FF
g F UEF = A WHAUYFLE FEE
E3) v)A 7357 ®ob= 93 ODD o & &
A9 F7ME st v Y e &£¥F F IJ4

Egolrne TRoA HAUSE Ro}

_Z-.l:i_?..lg

Hr do rfr

=
=

=N
T

LN

L Hrlo
<
o)
=

>

1>

Jo A, 7]
, e Sge
3, Al bl
S

e agy Ye 9L+
CEEE LI

30 | K of o fo M
[0 R
Hu

—
|
93]
—

AN = o ™

off

T%£7|(Coarse actuator)®} "|A T35 7]



A g 8F H 2002HT I H 2

(Fine actuator)& 3}i1te] FE7 12 Fddg= 4
F7h AAAT A28 AA) ARy FAY P
Aol g W& Fas 4vd AR WA
ZIA[8] AW F A 2Yssh T3
2 FHT oA A7t vAl AlREI glen (9]
ole] & AFolME Yol T FE79 HHA
Uze dAst, A7) d@4e Sehe Bew 7
SHL 78 F, o] FFYo) A 7T £F
E4e 4Ye Fobo] Polinh 13, T2 A

4 Biel ¥ T2 3R U9E 2%
st A Y% Folm, 2% Az 2o
o A AN £3% o4 £5& sty TF
NE FEE F Qe ool s 2AEL UWR
o

2. M FE7(9] 44
21 75 #al

Fig.1 & oA UEg ZE HEFA(ND-Fe-
B) 47 AME nAAZE i 4z 3dE 7HE
A2 3t LDM(Linear DC Motor)2l 72 & &
HE BR9FE. o] FHe AFEHY 4T 4

Bz 4T AN A3 A7)gH 1R S FAOE
ZFRAZ2E el BAE ARRF 25

LA E AR Y (Lorentz Force)oll 23ty F%
Hol A=Y, 7 W T d&PHd o
Eoh.06,7] matM 58 F & da3 Zo] v
3 4 gl

F=KzI(N)
A7\ Ky=Bl, N & *9
AE(T), I, = ZY fadol(m),N& =
o] Z+71 B4 (Turns) ]t
ol21dt LDM 32 & mAel x| A o7}
VB F gad Seelnd FEIE A4
o] 7bs3tch.[1-5]

(1

Holm, BE A

pd 3

L=

e Jp

Moving coil

Yoke

Permanent
Maonet

Fig. 1 Structure of LDM

22 ME 787|9 4

B AT Agt 423 ODD & AY
= Fig.2 & #rh

Z|EFR o7 4 A9 LDM o TF WS
n2r, 4A 78 5 dE AR a2 A7)
£ Td3tz 299 %—Ol*é—% A 7y Fe o

57

—_—

:ll

R
[e]

Fz2 =t ‘o'z ¥EHe 2 F(yoke)7t A7
HE2E 74 B2 ¢Fo] dYd FHE 2
gt 75719 hede vA FERY gAY

=R =]
L 1

FEAA AR AAY 71E 2z A8E) 93
o WIE Fehelh. e IF Aoz 74
o} Y& Al HrRE AN WAL Hsod
B JAe HFY 4 Y TxoIh Tablet &
B8 TS AFFE vhehdo

(a) Design concept schematic

(b) Prototype

Fig. 2 Proposed linear motor

Table.1 Specification of designed linear motor

Specification
Size (with base) 30%26.4x5.7 | mm
(without base) 20%x20.4x5.7 | mm
Working Range 15 mm
Moving Part Mass(with coil) | 0.4 kg
Coil turns 77x2 turns
Coil resistance 2.3 Q
Permanent Magnet B, 1.2 T
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Fig. 6 Compare permeance method with 3D FEM

Table.2 Magnetic flux density in the air gap and the
Maximum thrust force.

3D FEM Permeance
Bg ) 0.3823 0.4059
Max.Force (mN/A) 236 250
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Fig.7 1* resonance mode (5.028kHz)
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