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Study for Improvement of Tracking Accuracy of the Feeding System with
Iron Core Type Linear DC Motor by Neural Network Control

C. K. Song(KIMM), K. H. Kim(KAIST), J.H. Jung(Samick LMS)

ABSTRACT

The requirements for higher productivity call for high speed of the machine tool axes. Iron core type linear DC motor is
growly accepted for a viable candidate of the high speed machine tool feed unit. LDM, however, has inherent disturbance
force components: cogging and force ripple. These disturbance force directly affects tracking accuracy of the carrage and
must be eliminated or reduced. Reducing motor ripple, this paper adapted the feedforward compensation method and neural
network control. Experiments carried out on the linear motor test setup show that this control methods is usable in order to
reduce the motor ripple.

Key Words : Linear Motor(2]1]®] XE]), Iron Core(84)), Feeding System(°]<%:A|), Tracking Error(F% _?_i]-),
Feedforward(3) = X 9] =), Neural Network(2] 74 %7 0}), Cogging( 7)), Force Ripple(58 2| )

1. M2 3 ge Zdy BHE RA
FAA AEAZ Mg Bol AHgHE Fuiol

A ABa7)|Ee) EAS nARMAEY 2T o 2EE #yo DC ¥ (linear dc motor, LDM)E A
A 7FEE 49 ERA ddxn & £ oo I FE HAo mdE 72 HAYo) FAMY
CAD 2 274 E5x% d48 7133y n844 of B3} FZ o] A7) W FIAIANA A
& 2Asly] e ga 7]74]‘3 FRNA & & gl go] g Er}. AW AAHL FHo 2 o
o] n&HHUA FAd 2 FEY &F FUE Ao ofFAle tia e@dolzt & = e 2EH =
£ zt= Aol WA Ho Z(motor ripple)ol ZAE AT} HojxE

1% 7HE71e olFAIE FAse 7EY WY 9ol Ut 28 It ZA(cogging)F 3
2 JAREHY BEAIAFE o|FoAE Y =& 2] E(force ripple)?] 2 7FA7F Aok ZAL A7) HQY
]F_' wHAolAT £x9 Ji&x W HIUEA A ol & § Q1 FY FL AANA 3k

gHojtt. vty Hz e ZF IFA FH7ARAG % @eojztn & 4 gt =YL wdE o7
oA drelxm e YR ALEF ARTE Ao i AGAA A HAN ArHeR

B FATNA F& Y =gtolB gy B SHE SHE Foplle BF¥ 98 dEhdoh
8 e g FHE 23 ) HEe 2 £8 AL EE IZYe Aol tiE AUHY o]
7h AEsta gioh ¢ #AZ gu 2E FR4s SYHolt. Y
o WA vho] zt L 2Yol AFHE RS W 2o BAE A
o HEESG FR F1AY APl YTt : 710l 7R A Yetile dozM ¥
T dare] WMEZo} AY 324 Q‘Mﬂ} xﬂ ARz EAste Jolt. 3 PEL 28 A
fisis) F7H 0 o] opd wegk wAPstn o9 Aojgre
e ZIANLOR Festn a2 A w& AFHA A7 Y3 oleAte) FuF AN AT ofE gk

_73_



ol#lg XE &L olFAY &£x ¥ES YoA
A FF4¢ Boj=duz FA 9XE TAANUG
[1-3)

E =22 gdyof DC ZEHADME TAHH o
FARIA 2E 2 Ed o8 gAHE FHeAE
AEXH= Aojet AAY Aol A HAAA
olgAle 2FAHE FAAIE
AA LDM o] Z= 933 A9 2H €59 &
Ag Hstn o EA4L HeXge gHE 4§
& FEIXYE AAE APF ARE AAsx
thgoz ANAGA 9id =y YL 3
31015 AXE 2HAE 4& F USE £°1E} 34

ZA=Aole AFFA] WA {FRAE
6}71 A3t AEFAE AAsln APARE zﬂ*l
Lia=3

Of

2. 7Y £ 2

Po=ze Hof

I

2.1 2|4 2& ol&A e 74

FE F4E 93 2E8L 938 Fig. 1 T &2
o] DC ZEE o}FAE dA ARsqct. HdH
2ol FAL Al LMS ity A ARz At
g HAY 2UojrE AAF 1 7|9 THK it
LM 7}o]=(HSR55R) Z  THALE| At EF—1 e
(iMS-J series)Z AU Y] 2AYL Eill%
1 gm 1 Renishaw it 9] RGH-22 & &3t AH
a3 el REE 714 olFAlel ®ol AME-
He B4 gyo] ZEHZ HAd Ao dAXMo
ZAAYT, FAEHLS 12,000 N, @452 6,000 N
olt}.

Fig. 1 Experimental setup for Linear DC motor feeding
system
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Fig. 2 Experimental setup for cogging measurement in
linear motor feeding system
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Fig. 3 Cogging force measured from setup of Fig.1
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Fig. 4 Photograph of magnet placement
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Fig. 7 Comparison of between feedforward and non-
feedforward control
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Fig. 10 Learning result in case of applying identical
weight factor
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Fig. 11 Learning result in case of applying individual
weight factor
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Fig. 13 Comparison of Neural network voltage w/o and w/
learning
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