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A Study on Control of High Power PM Excited TFLM for Long Distance
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ABSTRACT

Automatic transfer equipments of manufacturing and process line trend toward big size as LCD glass is big
size, heavy weight. The conventional stocker uses rotational motor and mechanical power converter device as
travel axis of stocker crane and then frequent maintenances by complex structure and mechanical friction are
required. Also it has problem to minimize the particle generation. To solve these problems, this paper verified
the performance of permanent magnet(PM) excited transverse flux linear motor(TFLM) that is big power
density per unit volume applied for travel axis of 7 generation stocker that is being big size, high power, long
distance by the experiment based on proposed control algorithm, controller and power converter device.

Key Words : Transverse Flux Linear Motor(TFLM), Liquid Crystal Display(LCD), Permanent Magnet(PM),
Stocker, Crane

.M B FAHAAN A 1o AEFE EA8IL YTt
A% ez FAL Az Fule ¢+ AT B
AAA o2 1CD Y&ZHo] 87 FRA3d wf LA AT HATY & A FHSHAL) A
g 32 gyt dEoE U EHE taZge] AT 7k Aol wel, olE FAgN G} AFd Fu = o
£ AAAcz dn ZY22 sy, 3719 3, A J1 gl FAT
JHEE dAH ez AFsts 2EAS BY 29
T-E'-A.JI‘{IP : Halel (F)AMolX] J[EsHra Meloiyel o) =0 THADE 3AEY AZr)d] BLEr|9 T
E-mail  : jeonjy@shinsung.cok e = e =
S kv v SR 5§ ATES AgBE, WA FYLF Axn
"HB|e, BRI MUY ZIAA wtE2 QA% 9E]Z(Particle) ¥BoE F714
“HE|H, MSAY MR ARE IR 5 ol o m 2y = olgh 2ol T
Heo% : 2006, 7. 25 15 AIAF : 2006, 8. 17 A FARFTE DasA ST, dd SHse) F4

AAI#E © 2006 9 12 AFAL GGG A A AN 58 ARE 2



472 TR TEE HGEE H1E HE5H 20065 104

a8 1 7Mlt) A&7 32
Fig. 1 7 Generation stocker crane
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Fig. 2 Basic structure of PM excited TFLM
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Fig. 4 Flux of TFLM basic model
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Fig. 5 Flux of PM excited TFLM model
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Fig. 6 Trust forces of each phase and total phase
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Table 1 Proposed TFLM design specification

g & AL &

A7 71744 5000 [AT]

A7 AR/ 59.52 [Al]

Ax 2= 496 [A/mr] (@ 5000 AT)
A @ 0.164 Q (0.082Q/42 turns)
|q ¢ 42 x 2 turns

A4 F50%4) 4990.98 [N]

9 Y (HEAXA) 62.8 [kN/m’]

9 F=EIAAD 61.73 [kN/nr]

o] F 2t Ao)(14) 490 [mm]

Ty 25 [mm]

Gt 2.5 [mm]
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Fig. 7 Mover and stator of PM excited TFLM
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Table 2 Controller specification

5 A& W&

& DSP

R ZE 2
52t | 60[MHz] Floating Point &4k

A57) 5L 167

PWM 17 CH Dynamic Brake 17§

A RS232, 422, 485 | 8 7]7] Interface

ADC 12Bit, 8CH Agt, AFAA 4
DAC 12Bit, 4CH Z+% Data FUEY
Digital 913 | 24[VDC] 14CH | ZEAZ# A4d

o zh Y

Digital 2% | 5553 EE7 %Y 4

Line Drive E}¢)
1,000[PPR]
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Fig. 10 Controller and display board
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Table 3 Driver specification

3 5 A
T A4 3% 220[VAC] 50~60[Hz], 300[VDC]
Ao}7], FAN : 24[VDC]
SMPS Gate Driver : 15[VDC]
IGBT FF400R12KE3, BSM300GAL120DLC
Gate Driver |SKHI 22B Hybrid Dual IGBT Driver
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BEls | 0e@@s) A 3

29174 F51<| 200KHA
Cooling Ty

38 13 MEHUHEERR| AME
Fig. 13 Prototype of driver
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Fig. 16 Speed 0.5[m/s], Time[10sec/DIV]
C3: Position Command [20m/DIV]
C1: Speed Command [1m/sec/DIV]
£2: Real Speed [1m/sec/DIV]
C4: A Phase Current Input [100A/DIV]
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C4: A Phase Current Input [200A/DIV]
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