§ 8F P@aTCe- aRNb-as-pudg S2=8i1
—pE PRPMLEA-PER YT &P TE\ agfP | RpeoErP EaghoP
ra 1TOEas
Development of an Electromagnetic Linear Actuator Integrated with
Actuating, Position Sensing and Braking Functions and Research on its
Characteristics
— pdzs, F8SC88-2212-E002-014
cHEMiCTYARE " S cEodMAE ' Tod oé
¥R<gH qXO T ~&RBEBLJ.g+amudsCt

o B k-n characteristics experiments and finite element
analysis are carried out. The stroke of the

¥¥»mg}§ﬁ?mpg}@_@N_P actuator is influenced directly by driving

° R BT P TEP®\ %\ &) Voltage. The positioning precision is decided
&P - OP T ROEP o A1 by minimum stroke and heat effect of coils.

- - o~ m e There are several characteristics that
o _
CQALBF EFLBLAS] ?*;EL differentiate the new developed

—pe ¥ @RASPor T GETA electromagnetic linear actuator from its

) _@M@éé@ﬁ§$" Qf&@ 3?:@ traditional counterparts. These are: (1)
QﬂPEt\jQ'aBjEQ’?P OFE¥NP B2 integrating actuating, position sensing, and
aSEOEAUQ=2mE BN 2%LU  braking function in an actuator, (2) position
ArPEAES FEPOAT BABRCEALEBY fixing without energy supply, (3) variable
YACZENNeSjg A ¥OW Pa&xh (stroke, and (4) changing movement modal
SEHY A M ePP BOABBAT @ 1s<— easlly by changing the controlling program
N\ BB TROEFP&ISNTS  OC

ORSGHESEOCEP EIC)EN-FPER ¥4
9q &iP TEP®\ &A2OSE-PEL

o @) UL RP U k<< @1 1 INODEB
G)ubeE ¥AURTG M @) ¥KNFT
U EFP RO RCEC o B-pr RP¥ENMS

Keywords §G €lectromagnetic linear

actuator, inductance principle, radial
clamping tube, functional integration

ABAREE 'POEFPBRTACEFIA ocapoEréee TETEPSERA
®f B\ &AJX — e -~ o~
*mBFHhULSY A <«OBeM|1]-
[6]li 6~ EOEFP BLFPE&R ERTA [ A
The aim of this broect is to deve M2AB LM\ I BOSA®I; ¥>>
e aim of this project is to develop an - .
electromagnetic linear actuator integrated ﬁas_":“p q}_'_up §i%?®| DD§E‘D
with position sensing and braking function. St~ ACEAQ F.kFPAQ 1P k¢ i
Based on _the chosen actuat_ing principle and  od PR&x [ PP RPECE
the clamping form the entire structure and ¥EAAENT @B TEYY aAF Aen

controlling system are designed and realized. - - —
For sudying its movement modad and +READE PEXRFRL NFEILE In

Abstract



ACODH¥A ¥ARL P LOEFP &L
! Pk Bl ZM LA §C

aTj pPL=26FP 02<

¥om A O U 3<— P BB LG=N-P
KR #YJ &P TEP®\ H¥\ 23X
@ FHd - OP T OEP &) c-P
B BYJ ¥\ QU¥RPE ¥~
T A 8OP aBBEE¥QUOE _
—PFP B\ 88X L 8¢ EBAWmGy
ZRPFELO¥oBE Ty lbaréco
"a§@PI¥§¥6¥b©E?%B
SEC OFRY] W\ AR TAY PEYs

caPEOZ ] ALOS) T AUA]

_ KRG A TP FOBBEMA]
C¥OFomElr YAP¥O RNz
A%féosmo§j®éammﬁ°

2
gg MNEAE 09 41125500

(2- ¢)?
& 1 4 1 07 +112540°
é2+c)® (2-¢)u

2 2
_-9% m>xN"x
8 (2+c)?
_ prrrbele2
N 8

F=F -F

L

R

1)
—UWBBDP & [ BN FPFOX
COBEMAP¥OF¥oBEUTP¥UaRkDh
‘ITA%l‘f’eoBmm o & § ®EaF(\)<«<h

9p _myxN?x1?
8 (2-c¢)?
_omxNZxZ & 1

N 8 ¥2+c)?

0o s B MmN
8 (2+c)?

x0°% - 1125%0°°

R™ ML=

L0 112540
(2-¢)u

)
1LPELR2AT ] REE65Tp M

—TFNT ULYG OB UL RPN oneT] BaxPl2n EEVAET
®EACPZEOAPE 1N ANHet-O AR GEN - AWBF 80BBF KA
TP I PLREFESTHE T ROEVEAC Eqp FUARS SALARPLIYC

O¥Y @-BPF ¥ S0 AN & AP
BN ¥\ &BPrESBAVLAN ()
jA I ERARK/OERLPOETFES
T4 AE&-OFPH2c e A a
raYespt-@ku@g A P EXRA

1R ROEP H=C

e EES 7 i EES 7

P eEBRSPG A TORRC
10§ AAéPaTcC

A’ BRAALaErXrT( oadj
¥ MLEXLIROAZ2P BM2>B RO
¥,2q AF T SE<FPOARCE® ;B
' FUF 8@ jEEFaYn T BR2[
CXBm j P REu2c-P EST &¥i
ZZEAP¥Y4 ABYSAPESKRA
1IN BFRP¥CRMPET o REsL

VPN T ¥SKESMPTERYC

—PE\ a

100

80

60

—~— ¥BEEE
it 1] ]ﬂN i

20 —-SFAX EASTIVE)

200
0 |

150

[ [c¥qinir eg]

= omm
100

TPEON)

1mm
—*— 25mm

50 - —— 35mm

— 37mm

[ IR IRETEATRNTEN TR TRTRTNAAATRINTN] ARTRRTNVRTRTNRTNVATE (IRTRVAIRRIRTRTNNTHI FTAT)

1Y CETT RACEASPPEAGY

TTLRYRG) P PELADORAEO
S PAPEASPA G RS E& ¥ @A
¥N'P (B)¥i £4 E FHA2.51m ¥kl
PEMBGALTFTEOAR|l ®EANL
ABZETFPEE ) AL 8061AT RE&O
2o KES B PHA-2.5m ¥XE®EA<h
¥h¥APEALTGARZME OB ¥an
Vanji A QDLW AEoEoAaY ¥ al
TR ACEARERUGT OX®U



]
]

AZRC YOBY N Pgh OER ELALS

" AP\IHZ~300HZ LB S PRARPER] ZWU80B &Y A ABPKPRALEE
o PEARYOZEAT 861ATT ARP=
©CHH, REFEO- pU-<WNjATET
29A T ASji A DadNonEE¥Lw
aaqy OH Re BRPw®Eb0 HZ ®FA

Fa
Fa

5
] ——

YEDFPOZARPAPECBAT CIMq e
T\ asg Pl ER/LOSEBRR.S5 i
kHZ ¢ pORr¥FP¥FrERBAB}-0 .
P renarsr

AP EAL£XEL P 4P eluE&®e // / \

SCEPLASTO | A ip0L25 AjA E@ ,,,,,,, j E]:[j E ,,,,,, 0
¥AAR -t OR¥ -t BEFIOL R ey C P
CPEBCTERG MBI AN W A - T oo

OW B.5KHZ ¢, LA®©TH; C 1B .PYe8ePEp | 1~ Fabhré

-F @PAARABAC

B LIR AN

-

1in P AR-AFTLLESALF &
cofd B 1 AP &¢ -EBARAFTA(q
- EBRY¥ENAQ <SR Il RO
o8UAALEFIF P-EBAT ] XB-~°
AN EEPT 68T yio] MoLPKY
VafEBLT & B @8 xR Eay
a@TMBEARY B & ERyvHEY¥] AR a
aosP @ 6ed RCAUESY -PE=
CETRPEXD C ‘ WY eeordpFPa= [ 1 Ak

1o PL BE2LBZERNEROLE cap i A aY; C
ao®p- EAe9avPYepPpeCeapo
A% 2 OAPREBEEeEFQGPO
SCQIRCQAOLBOAl I TO®RC
L 2B ASETABRRRPI B0 | . o e s QRARS
cansl agerEspO IV ¥Ejeo _ " i
o6 E=apeAAUAATORE T §@p¥§9“%'©¥T§¥ffé£
7O 667N 6SAC iy A gl L
see2Qav.EYegea Ta®dpy 7 D Ao Heh TavERfexl]
c&F BPBBANNTYI grEY8s o1 T RORMA ARL OBERPAU
<<>3.9mm QT 1nm ®EAR BT Ag[; _/5'_\0 ?f;;gﬁ‘fjé g ;;¥Zg?qt:‘§f;
Vit TROPEQnBS I FERENO (0 L0 f e obT [Goabma,
®Eiéﬂ$£BQ}EHG%Eﬂ63x;_C4 "
SPGB Saim ¥EDER G 1 T2 A-¥05¥ié§®®EpB§$mU
WLELARE BEOWE¥ A48 T

D§§¥©F¥?Giéfﬁ?¢#©mo°é§$P¢%1éNa¥PEé¥mé§

RZ=3 (71

—— 3.9mm
—=— 6.1mm
—a— 12.7mm

16.5mm
—*— 18.8mm

100
SENFoam)

TTE\ a



S¥ECEE O¥oBo( A EF¥SKRKUoE@<QNC) oW P&><a1T.0mnjC

—FoMCDEEXLELE®FL A 100 CE»A st S Bu- S8l p
¥YUApaG ¥PpXENPER®ERY: ol 6

A AHjOLA T BEEBAG-GED 1.
1000~1400 N =g j B<UA®SE] §.A

—_ <

F-1

) 2.
TE L hEA® i;;é: e VT
P .
NV S ] j -
- P MAF 2 ARG P EOF\ o
6.

1800

1600

1400

1200

+=N-P ER #YJ &P TEP®\ &a
LOSE-P BEagt
Aéntiia /EariD® A2OB B |
6mm § A gb0mm = FaWN&PC

ML R U k<< @ 1 RODIC
2y, Wil Ubd fERAURMN G C
¥KNFrEd pO8ARAUFRE® ;1 C
<HBEI K\ ABX<VHBOEFPE&S
TTEREAThe-uf C
¥onAs— e p- TW RUS T TR

A T AAX<BOEPBRBYEBS]-p>kss
vermers | SG A¥H PBACUO6E& ET¥2n ©E

oo | T e T OQA BERAER:mANL § a0
e | ~ em | - [ OK QUAAFPETERZSFAT
cm | TM@C

d=5mm

d=6mm

Ffttd

d=8mm

1.

E2=22 -y 1.

- d=0mm
- d=1mm
—— d=2mm 3
d=3mm -
d=4mm
d=5mm
d=6mm

Ftts

d=7mm

d=8mm
-600 -

d=9mm

TAE)

1Y CTEKUPe¥SBL i C 4

1T ACEALR TP PEHAGY
Q) ¥ChRVLESAL) ¥R ES®/L

¥Ii B-p1g =G (10 ¢
_Offue $M\ S ADEP BT
=2PEacN=2¢ m| ue¥FeassT
SRCECF20 N j P& Phat 2l
mn j Bk e 0.5 mmj P&l NS !

= | o B IIOAm

H. S. Tsou and F. Fukuda , Precison
Sensors , actuators and systems. Kluwer
Academic, 1992.

R. Hartramph,W. Schinkothe,
Miniaturlinearantriebe mit integriertem
Wegmesssystem : Feinwerktechnik
Mikrotechnik and Mikroelecktronik , 105
Jamgang , Heft 9/1997 , pp. 634-636.

K. Srairi , B. Bendjima , M. Feliachi , G.
Develey , Numerical and experimental
studies of a linear electromagnetic
actuator supplied by capacitor discharge
voltages. IEEE  Transactions on
Magnetics33,2pt 2, ( Mar, 1997) , p
2061-2064.

. B. S Murray , R Madden , E. F

Berkman , Electromagnetic moving
armature actuators for active vibration
control. Proceedings of the 1996 ASME
Int. Mech. Eng. Con. and Exp. Atlanta ,
GA , USA , Nov 17-22 1996 , p7-13.

E. E. Herceg , Handbook of measurement
and control , Schaevitz , 1986.

L. D. Chen, C. T. Liu, Sensorless Speed
Control of Transverse Flux Linear
Switched Reluctance Machine , National
Sun Y at-Shien University , 1995.



	page1
	page2
	page3
	page4

