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Optimum Design of Transverse Flux Linear Motor for Maximizing
Thrust Force Using Table of Orthogonal Array

g E B RE-EH "
(Do Kwan Hong * Byung Chul Woo - Do Hyun Kang)

Abstract - On this study, we optimized maximizing the thrust force at the TFLM(Transverse Flux Linear Motor) using
design of experiments by the table of orthogonal array and the analysis of means(ANOM), and classified the most
contributive design factor maximizing the thrust force at the TFLM by analysis of variance(ANOVA). From now on, we
are going to apply the required technique to design various uses and shapes of the TFLM.

Key Words : Transverse Flux Linear Motor(TFLM), Table of Orthogonal Array, Analysis of Means(ANOM), S/N Ratio,
Thrust Force, Analysis of Variance(ANOVA)
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Table 1 Material properties

Material Characteristic Note
Stator-core 523 -
Mover-core 523 -
Permanent — _

magnet B,=1.23|T|, #,=1.1| NdFe35
Coil copper 48x4 turns

(a) Hatn @y

(a) Shape and Name

(b) =& A
(b) Assembly
23 1 4EVE RS dENSTel A

Fig. 1 TFLM Model for compressor
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Fig. 2 Thrust force change according to mover position
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Fig. 3 Coenergy change according to mover position

24 MU HEE 0| S8 MFAH Y

AEANE L 430 dg AF % LojAE dolH £



A wge Fate FE RouA, A = FAd
et AYPS oBA Hsn, EHlolHE o=A Haio, o
WE EAH wdoz dHolHE BMawW Hao YA
M Ao FRE AL F Y=stE AYss Phold.
golel o) Wale] 4P Fugn ARHE AAE FA
Ao AF AFHE 99 AAfacton L 3, =g
248 $Z(eveolBn Bt AR 77 B AHRE
47))o ZEIHmain effec)E Wi AR ot} ARE b
5 2L (interaction) S BHEI} AAE 719 nEAL F
dA 7leHoz mold AANEA Y= F A AR Y
BAEALES 4281, 54 9= F A QA n3Ee 2
e BEALL AANAM, APASE A4 ¥ £ 9
EE wEo & ®sl AumdHEelth NFEAY Am
MadEe] f¥ ey go] FRUT

LN_(NJ‘A”E‘:‘P) @

7NN, & 201439 AFoln, NmE HAuHdEY
o #24 A9 HAgoxn, (N"—1)/(N—-1)& Azng
E 49 F2A B85 AFE vt (N—-1)2 A
o] Af=xeln Qe AA g& Ve & & L2 F
< vjzsna & o, & AFE7 24 wols 3FFAY
g Ert 49 B AFdME o8 AdARSEe
g 7 FEES FYsty, 2EALL FIA ¥
gt WX gl AHgE e éﬂ?ﬁlmﬂnﬁﬁe AL-8-3H 4
3FE Aate] & Alojo] nEFALE 35F9 g g

g n2A UFoA de EFHWER ng(Z x37)
=1 *}%3}9&“‘1 AANSFY FRIPES FoAH 271 A%
R E < dAstd JFLH L FHsA

Y 4 EXE MEMST| e A
Fig. 4 Design variables of TFLM

2 dAFgME o AHAZTUNA BTt E&HA HAE

ZHuud g ol8% FAH2 Adiststr| I8t HXE HYTET|2 HHMA

Trans. KIEE. Vol. 54B, No. 11, NOV, 2005

987 9ot AMNIRE EQatgon, ANRAEE
AgeE A Axe z@el dal YRUAEEL A§t]
Haws A4 254z AZFAAER SAE ANERE
dg & Atk 3Y 494 P& YYAFIY IE U
B T7he W4E QAT HI, ARE BT IFFOR
Fol ¥ 20 vehigict

x 2 CUXIe} =of w2 Wy U
Table 2 Values of factors and levels

Factor Sy 1 '2. 3
Sa a-2 a a+?2
Sw b-2 b b+2
Su c-2 c c+2
Sk d-1 d d+1
C, e-02 e e+0.2
PM, f-2 f f+2
S g-2 g g+2
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Table 3 Table of mixed orthogonal array L 5(2 !x37)

Analysis result = e =
Exp Sb] SIQ Shl S}Q Ca PMh S Thrust T’:), Shl(z'l"‘ﬂ_"), Shz(l‘r“\_f.‘), a(l‘l“i‘:)y PMh(3T’C), S[
force[N1 | S/N G527t 99
Ll a1 [ 1] 16450 [44.32
212222 2 2] 16026 [4415 Su  Se  Sw S« C.  PM, s
311 (313[313] 3 (3] 14897 |4346 488 F
al2f1]1]2]2]3[3] 18157 |4518 k
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Table 4 Analysis of means(ANOM) e ] e Sl obF Hem FERS Aol
A9 fE&E & T ok
Effect .. PC
Factor 1 9 3 Deviation ©6) E 5 SAHEA(ANOVA)
Sy |43917 [44651 [45332+ 1415 30.92 Table 5 Analysis of variance(ANOVA)
44584 | 44.660 * | 44.656 0.076 1.66
Sp Source S 8 v F p
Sy |44615 144645* | 44640 0.030 0.66 Factor
Sy |44692x 44643 |44.565 0.127 2.78 Su 243691 | 2 |1218.46(374.83| 0.000
C, |45536*)44.708 |43.65%6 1.880 41.08 Se 25.38 2 | 1269 | 390 | 0.146
PM, [44296 |44643 |44961+) 0665 | 1453 Su 094 | 2 | 047 | 014 | 0871
S 44.422 | 44672 |44.805* 0.383 8.37 S 676 2 338 | 1.04 | 0454
Total 4570 10 C, 418394 | 2 12094.47|644.41| 0.000
* . = 22 | R =Re]
PHATE, PC:NEE 7% PM, | 60807 | 2 | 30403 | 9354 | 0002
4@ 2ol AR 5,9 15F wFHE AW 1,2, 3, S 139.73 2 | 69.86 | 21.49 | 0.017
N Error 11470 3 3.25
10, 11, 12¢] siFHe= Al FEue FAFFo2HEH
2 QA FEA AT AT WA PriEg. ge PHo Total | 741648 | 17
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Model Thrust force[N]
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