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Case 1 : Motor assembly alone (Model 1)

RE7F37] &l ol Jvka 7H Aog M) e 2%
X5 HY Aolr},

Case 2 : Motor with additional structure (No
forced cooling, Model 2)

=AYl A Linear motore §7F8¢1 250 23
Hoi Linear guide®] &3kl mtel 22 o|A = o] A

*Z 7Fg3t Inductor top surface < 3ujol sjg3sl=
Plate® BB 9 2 ofefol]l F2319-& Wl 8143t Aot

Case 3 @ Motor with additional structure
(forced cooling, Model 3)

Case 29 FY3h} Inductorell

AB 22 Ae 7 F-olh

Core type linear motorg 9+ I 29 gifoz 43}

715 vl ofEe] XA AAMHogA Zzte] RE
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2.1.1 Model 1
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2.1.2 Model 2
19 32 Case 29} Case 3% 8121317] 913] =E| 9} B7)2)
TFEES W 2dgd Ao g A =9 AUEE Jepd)
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32 3. Case 2 ¥ Case 3

2.2 Preprocessing

3 2dd el - Pro EngineerE o] 8840 $283)0] o]
9] 34 ANSYSE AH-3th. Pro Engineerol4] 3%
ol E igs fileg AME-3lo] ANSYSelA Tmportd 72 $-
Surface®t dol 7FRRE thAl ANSYS/ellA Volumes}
MeshE AAdsjjof gic},

2.2.1 File Import
Pro Engineerold 29-& IGESE W#sle] Exportdli
ANSYSE €1 File menu®l ImportZ @},

2.2.2 Volume Generation

igs file2 Surface A BNH-E 71231 §lom 2 ANSYSelA]
A Volumes A A A Ak g th(Main Menu )
Preprocessor ) Modeling ) Create » Volumes » Arbitrary
> By Areas). o]49] QAR Soi7pA olu] dar o= 247t
9} Featureo] thgt Area® A4k Volumes A 3= &
A& whEg}

2.2.3 Glue

A= Volumes A8k W Solle 2] Volume 7
AREo] 2o Atk AL ANSYSelA ool A&
Mesh& g 4= 9t Ak & 4= stk ANSYSeA o9
3 7162 3 WHO 2 Glueths BHo7F 9l.eH Import
option°l A Alte no defeature® Agja]joprt Al8-g <= 9le},
AR2HPHS Main Menu » Preprocessor » Operate ) Glue
> Volumes < A€ste] A= Eojof 3k VolumeE< A
St o5 Applydt OKE Agakd At Glue ol €l A
A" Volume no 7t 2192 AE Volume no.7} A
A= Area B AEA F7HE AW Noot vbE 297}
Q7122 77k Volumeoly Areael ™3 No.Z
Boundary conditione]t} LoadE 71 W& wheisled 3t
&l Fof gt

2.2 4 Element Type Setting
Volume A4o] B Foll &= al4dl] A2 Element type

1. MEEM
Vol. No Thermal Density Specific Heat
Material, No. Conductivity (kg/mm3) W J/kg - k)
Model 1 Model 2 (H W/mm - K)
2,3 2,3 NdFeb, 1 8949 0.0000075 502080000
5‘1305:138(;23 5'1309"150‘23 Fpoxy, 2 800 0.0000018 900000000
26 26 Silicon steel(4%), 3 66100 0.0000078 434000000
27 30 Steel 1018(C 1%). 4 45000 0.0000078 460000000
28-33 31-36 Insulation Sheet, 5 180 0.00000093 1340000000
34 38 Air, 6 30 0.000000000995 1009000000
37 41 Cu, 7 385000 0.0000089 380000000
29 Steel(S45C), 8 51900 0.0000078 446000000
37 Aluminum, 9 175000 0.0000027 875000000
Convecitive Heat Transfer Coefficient(# W/mm?* - K)

Air Hole A &#A (Case.3) 250

Case.2 50

YA 57 Case.1,2.3 50




< AFE Folof dict B w9l A Free meshE AHE-3}
7] A8l 10-node tetrahedron elementE A&t c}.

Main Menu » Preprocessor > Element Type »
Add/Edit/Delete ) Add ) Thermal Solid » Tet 10 node
87 2 AP "},

2 wdlo] gitol A% Brick 8 node 702 AHe-dh= A
o] ¥ A4 o] Z-Loll= Mapped meshE A}-&38ledok
& Xpake] FAZ B8] Ee HAo] HER Free
mesh& AH8-3131 ).

2.2.5 Material Property Setting

Element types A3 Foll= 222} Volumeol tidt
Material propertyE A43stA €t EdY ol A 714
%838 Material propertys: Thermal conductivity 2
Convective heat transfer coefficiente]™ Z&% & # 1

3} 2},

2.2.6 Define Attributes
Element type@} Material property?] ¢&lo| Eytow 7}

2 A)Asjok &}, Preprocessor » Attributes » Picked
Volumes©llA| Volumes A33k3 ApplyE abd vehe
oA Z+7te] Volume©l 3@ st Material no. ot
Element typeS A7 3t}

2.2.7 Meshing

¥ mdale] EAA Brick 8 node elementE AHE-3od
Mapped meshZ AHg3H Bl U& 235 A& F IS 3
°2 AkE g A7) U o] deja £ 4] A A4
A 7332 ¥z} shetl 9922 Free meshE AME-313IT
Preprocessor ) Meshtool ) Global { Size, Element Edge
Length A% Mesh { €8l volume s A4 dte] 2430},

Size?] 7% Insulation sheet?] 7%= 1.5% Top plate
9 Bottom plate® 6, 282 UHAE 3 4319t} &
Element 2] 714 Model 12} 7% 2F 120,00071, Model 2
9 3¢9 2% <F 150,000/ 2 et

2.3 Solution
Meshinge] 14 Boundary condition 2 Initial condition

Z+9] Volume®l] t1314 Element type® Material property 9 LoadE A-&3la Aluke: 3H= 2ol Eoj7HA ot

H 2. Model 18] Symmetry surface2t Convection surface

Description Vol. No. Convection h(# W/mm® - K) Symmetry
Yoke 26 663 50 662, 664
Stator Steel 27 335, 337, 339 50 336, 338
Air 34 353, 358 50 13,14
Epoxy outside right 35 569, 572 50 568, 570
Epoxy outside left 36 597, 600 50 590, 598
Coil 37 - - 497, 499, 509, 511
3. Model 2 ¥ 32| Symmetry surface®} Convection surface
Description Vol. No. Convection h(4 W/mm® - K) Symmetry
Yoke 26 50 682, 684
Bottom Plate 29 1,2, 689, 693, 694 50 3.4
Stator Steel 30 357, 359 50 356, 358
17,18, 695, 697, 700 50
Top Plate 37 701, 702, 703, 704 50 for model.2 19, 20
705, 706, 707, 708 250 for model.3
Adr 38 373, 378 50 21, 22
Epoxy_outside_right 39 592 50 588, 590
Epoxy_outside left 40 620 50 616, 618
Coil 41 - - 517, 519, 529, 531




2.3.1 Analysis Type XA
£ A9 5A40] gl 2R EE By gle

BE Main Menu > Solution » Analysis Type > New
Analysis ) Steady-State® #)7% $+},

2.3.2 Accuracy Level X|H

Fast Sol n Optn& AH&-3te 3)9] 4=l th@ Tolerance
& A3t Accuracyst AMAITHE 238 4= At} Main
Menu » Solution » Fast Sol n Optn ) TOLER®IA st
fom ARt £ ol Me 55 AME3lRon o] A
Tolerancex= 1X10%0]t},

2.3.3 Boundary Condition HE
F 29 % 34 2 299 Symmetry surface$
Convection surface®] Area no.5 Yekdlc},

2.3.4 Coil2| Heat Generation

B AAA 2L Constant heat source® 7F48153 <.
o o AT DS A 22720/ mm’eleh. Main
Menu > Solution ¢ Loads { Apply { Thermal { Heat
Generat { On Volumesol|A 2L s]3sH= Volume no.
£ AQsta v qlg et

2.3.5 Initial Condition

TEe] 27|exE 300 K& @l Steady-state®] 7%
27 25 & oot glode) gty 9 2 ewE
Folgh= Ao w 3t Main Menu » Solution { Loads ¢
Apply < Initial Condit n ¢ define°lX Box® Z&
Element & #]7g gkt

2.4 Post Processing

SolveZ} &t ¥ 3| A9E H= 3% 0) Post Processor
olth. & FMoA Bile] e BEL LR Xo|ng g
7} 7o)l Mg et}, Main Menu » General Postproc ) Plot
Results > Contour Plot { Nodal Solu < DOF Solution ¢
Temperature TEMPE A &igic).

2.4.1 sijAizn}

1) Model 1

1% 4% Model 19| 2=2¥ 5 Yepidth, 71 =7
& e mda ok 125C Fmel 7w 2 Solid
299 Air2 oF 350tk 28 59 Inductor 59}
TS FA1E 7% U} Yoke el 252k oF 10T
E3el 1 o= yoked] & EAY Algol 719l A2
2 wrbsln] A 9 Stator steel?] SEREZ A o] A4

o H1oORUORE

52CelM BE el SRS Holx k. A e] A5
257t oA Ao dojung Al FAEL of
alollA] ARgaoR ot i FAloll A A E Apef A5 80T
olsto]tt.

398,179

2% 4, Model 18] 222%

328.036

2) Model 2

2% 62 Model 28] 2=RF S Vet 7 2%
EE FES FYR 4 63T Holn g e X
Bottom plate® 7%} A} W3k 28C~33T Y]
CRIE Bol7 3t Model 1914 e] AT 7S
7H125CR <F 6219 &5l g3E Hola it o]
A2EA = Convective heat transfer coefficientol] whe}
o|& Holg|a} wkdr},

2k ph b o rle L

301.705

37 6. Model 29| 252 %
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28 79| Inductor W¥-e] &=vrE HAIG 2§ L%
yoke 9] %‘:XF: oF 140 78_‘-3_01111 A 2 stator
29 ¢4 30 CARS] &5

< T"?“% 2= o 57C A
plateZ Model 29+ 79 7L1, %Ev‘i‘;ﬁ_% Holz gt}
Model 2¢] ZYe% 6309 vwd o & 6T 2537
E3E Hola gdtd. Top plate €59 7% Model 27} 44
~527C, Model 3¢] 37C~44CE ¢F 409 L5317 &
?Jr—a— Hola glvk. 2% 10914 YERA Inductor WH-9] &
E Bud A-$ Yoke top surfacedlA] Model 2% 49,
Model 3&-42T% 9A] 7o £} B3 Hola o
W A 2o 74 A9 Hlg LRI E Holx Yirt

301,303
304.52

307.737
310.954
314.171
317.388
320.604
323.821
327.038
330.255

BE0EEEnEe

1% 8. Model 3 Lti5e| 2 2% (1)

301.709

330.255

12 9. Model 3 Lo 2=

2.4.2 Convective heat transfer2| xfolol| 2 2EF 329
5}

&171XE Convective heat transfer coefficient®] H3b7}
nxE eEEE| M52 27 &) hg Al 252 4
7&?0}04 zyzte] melol As) Ak @, Model 391419 %
AB7Z Holeoll ARE-¥ 2508 v & AHE3lsitt. 28 109
A a3 12& 2 43 Jepit, F58 1 3skE Model
1e]49] Y%7} 191CE 7129 125 vig)] 66T
Lx A5g Bolzn Ythe FHoE SEEXA oA

Convective heat transfer coefficient®) 584 Yepdth.

28 10. Model 19| 2Z&%

38 11. Model 2 2EE%
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Model 1(C) Model 2(C) Model 3(C)
h=50 | h=25 h=50 h=25 h=50 h=25
Coil 125 | 191 63 83 57 64
Yoke Top 115-116 181-182 49-51 69-70 42-44 49-51
Magnet 52-55 95-98 29-30 34-36 29-30 31-32
Top Plate 44-52 66-72 37-44 45-53
Bottom Plate 29-33 33-38 28-32 3034

- Yoke top surface2] 3ujje] sjdsle WAL 7 Foh+
REE YA B 709 SRR LI 600110
C HER w)$ Ao}
- 70‘7(11“57—}5 RS RS 2YY 2t BE £E 25
7 33ty A,
- Z]‘M"] o‘r z }
Eeci=y

2 Rl e el

Shel = (A EK)
19584 112 13244, 1981 M2y
3} S¢1. 19834 MSCH M7 I3 Hed (A,
1984A3~1986d FUEWIIF) Tiadra.
19861~ 198811 AHMEEV &) HLV 7|97
4. 19933 M) M7IBER ZY(8AD.
19934 ~2000 AMEIZRICF) BY77|eie. 20000~8x)
Et BAERA| () AT,

£=71 80Tl Y

71¥ksled Convective heat transfer
coefficient® ¢j’33hs =80l A3 w2 or A8}
Act. A1l Convective heat transfer coefficients 2382
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A& ANSYS7E obd A8 s/ Well A =33 o}oﬂl OANE 2
ol Bkegaof selet At sl Aol e el o]
2] LE@¥E Convectiond 97 Rda)shrtel] w
g} T AJo)E Rolng o)e] PEe RElEe] wiea) H g3}

7 . 1y

L4
—_=



