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Magnetic levitation transport system for flexible materials

Narita, Takayoshi

3,300,000

This study proposed a magnetic levitation transport system in which a thin,
flexible steel plate, which has previously been very difficult to control, is levitated by applying
horizontal tension from opposing electromagnets, and furthermore, propulsive force is obtained by
inputting AC currents of different phases to each pair of electromagnets to generate a moving
magnetic field.

As a result of the research, the basic characteristics of the propulsive force generated by the
proposed system were clarified. Next, the tension generated in the levitated flexible steel plate by
the steady current passed through the electromagnets was calculated. In addition, by changing each
parameter, it was possible to clarify the relationship between the levitation stability of the steel
plate and the propulsive force when an AC current is applied while horizontal positioning is

performed by the control current.



100

1)
)
®)




€y

@

®

0.015

0.005

-0.005

*

®

©)

0.095

0000
E£.0.085
§0.080
Zoo075
3
4 0.070
el
= 0.065
o
§0060
& 0.055
0.050

300 350 400 450 500 550 600
(7) Distance between horizontal electromagnets a [mm]

®

®



(10)



22 21 0 15

Endo Ayato Itoyama Rintaro Kuroda Jumpei Uchino Daigo Ogawa Kazuki lkeda Keigo Kato 5
Taro Narita Takayoshi Kato Hideaki
Vibration Characteristics of Flexible Steel Plate on Proposed Magnetic Levitation System Using 2022
Gravity
Vibration 936 945
DOl
10.3390/vibration5040054
Ogawa Kazuki Miyazaki Riku Uchida Yamato Kobayashi Ikkei Kuroda Jumpei Uchino Daigo lkeda 5
Keigo Kato Taro Endo Ayato Narita Takayoshi Kato Hideaki
Experimental Consideration on Suppression Effect of Elastic Vibration in Electromagnetic 2022
Levitation System for Flexible Thin Steel Plate with Curvature
Vibration 817 828
DOl
10.3390/vibration5040048
OGAWA Kazuki MIYAZAKI Riku FUNADA Kohmei IKEDA Keigo UCHINO Daigo KATO Taro ENDO Ayato 55
NARITA Takayoshi KATO Hideaki
A Study on Levitation Mechanism of Bending Magnetic Levitation System: Fundamental 2022
Consideration on Dynamic Analysis of Vibration Characteristics
IFAC-PapersOnLine 329 334
DOl
10.1016/j .ifacol .2022.10.534
6
2022
93 99

DOl
10.20819/msjtmsj .22tr509




2022

87 92
DOI
10.20819/msjtmsj .22tr506
5
2021
60 66
DOI
10.20819/msjtmsj .21TR311
5
2021
37 43
DOI
10.20819/msjtmsj .21TR309
29
2021
AEM 111 117
DOI

10.14243/jsaem.29.111




29

— 2021
AEM 78 84

DOl

10.14243/jsaem.29.78

Narawa Yasuhiro Ishihara Sora Yamaguchi Ryo Bessho Takahiko Liu Xiaojun Kato Taro Ikeda 64

Keigo Endo Ayato Narita Takayoshi Kato Hideaki

A study on shape of electromagnetic guideway for continuous steel plates by analysis of multi- 2020

body dynamics

International Journal of Applied Electromagnetics and Mechanics 1421 1429
DOl

10.3233/JAE-209461

Narita Takayoshi Oda Yoshiho Ito Yasuaki Kato Hideaki 64

A basic study on levitation characteristics of metal foil by edge-supported electromagnetic 2020

levitation system

International Journal of Applied Electromagnetics and Mechanics 1191 1198
DOl

10.3233/JAE-209436

Ito Yasuaki Oda Yoshiho Kato Taro Liu Xiaojun Endo Ayato Ilkeda Keigo Narita Takayoshi 64

Kato Hideaki

Basic study on effect of transport acceleration in electromagnetic levitation system for thin 2020

steel plate

International Journal of Applied Electromagnetics and Mechanics 597 605

DOl
10.3233/JAE-209369




55

2020
376 382
DOl
4
( ) 2020
122 128
DOl
10.20819/msjtmsj .20TR425
4
2020
96 102
DOl
10.20819/msjtmsj .20TR411
Kayama S. Ichikawa Y. Nagayoshi T. Kawamura S. Ogawa K. Uchino D. lkeda K. Kato T. Endo a7
A. Narita T. Kato H.
Development of Electromagnetic Levitation System for Thin Steel Plates with Electromagnets and 2023
Permanent Magnets for Levitation Support (Experimental Consideration of Vibration
Characteristics of Levitated Steel Plates)
Journal of the Magnetics Society of Japan 70 77

DOl
10.3379/msjmag-2305r001




Kano Ren Okubo Takayuki Kuroda Jumpei Uchino Daigo Ogawa Kazuki lkeda Keigo Kato Taro
Endo Ayato Kato Hideaki Narita Takayoshi

59

Electromagnetic Guideway System for Continuous Steel Plates: Fundamental Consideration of
Vibration Characteristics From Damping Factor of Steel Plate

2023

IEEE Transactions on Magnetics

DOl
10.1109/tmag.2023.3289846

KAYAMA Shuta ICHKAWA Yusuke NAGAYOSHI Tatsuya KAWAMURA Shintaro OGAWA Kazuki UCHINO
Daigo [IKEDA Keigo KATO Tato NARITA Takayoshi NARITA Takayoshi KATO Hideaki

31

2023

Journal of the Japan Society of Applied Electromagnetics and Mechanics

217 224

DOl
10.14243/jsaem.31.217

KANO Ren OKUBO Takayuki OGAWA Kazuki UCHINO Daigo IKEDA Keigo KATO Taro ENDO Ayato KATO
Hideaki NARITA Takayoshi

31

Magnetic Guideway System for Continuous Steel Plates Using Attractive Force of Electromagnets

2023

Journal of the Japan Society of Applied Electromagnetics and Mechanics

450 457

DOl
10.14243/jsaem.31.450

KAWAMURA Shintarou NAGAYOSHI Tatsuya ICHIKAWA Yusuke KAYAMA Syuta OGAWA Kazuki UCHINO
Daigo [IKEDA Keigo KATO Taro ENDO Ayato NARITA Takayoshi KATO Hideaki

31

Curved Magnetic Levitation Conveying System for Thin Steel Plate with Magnetic Field Applied
from Edge Direction

2023

Journal of the Japan Society of Applied Electromagnetics and Mechanics

464 472

DOl
10.14243/jsaem.31.464




Ogawa Kazuki Miyazaki Riku Funada Kohmei Uchida Yamato Uchino Daigo Ikeda Keigo Endo 71

Ayato Kato Taro Narita Takayoshi Kato Hideaki

Bending levitation control of flexible steel plate: Consideration of effect of magnetic 2023

properties on electromagnetically levitated steel plate vibration

International Journal of Applied Electromagnetics and Mechanics S295 S303
DOl

10.3233/jae-220167

Kayama Shuta Ichikawa Yusuke Nagayoshi Tatsuya Kawamura Shintaro Ogawa Kazuki lkeda 71

Keigo Endo Ayato Kato Taro Narita Takayoshi Kato Hideaki

Effect of permanent magnets in optimized arrangement for levitation support on vibration 2023

characteristics of levitated flexible steel plate

International Journal of Applied Electromagnetics and Mechanics S343 S353

DOl
10.3233/jae-220175

81 0 13

2022

29

2022




2022

2022

2022

2022




2022

2022

2022

2022

2022

2022

31 MAGDA in MAGDA2022

2022




31 MAGDA in MAGDA2022

2022
31 MAGDA in MAGDA2022
2022
2022
2022
(
2022

2022




46

2022

46

2022

46

2022

46

2022




46

2022

Shuta KAYAMA, Shintaro KAWAMURA, Kazuki OGAWA, Keigo IKEDA, Taro KATO, Ayato ENDO, NARITA, Hideaki KATO

Electromagnetic Levitation System for Flexible Steel Plate Combined with Distributed Permanent Magnets and Electromagnets
Installed in Vertical and Horizontal Direction: Fundamental Consideration on Optimal Arrangement of Permanent Magnets

20th International Symposium on Applied Electromagnetics and Mechanics

2022

Kazuki OGAWA, Taro KATO, Keigo IKEDA, Riku MIYAZAKI, Kohmei FUNADA, Ayato ENDO Takayoshi NARITA, Hideaki KATO

Bending Levitation Control of Flexible Steel Plate: Fundamental Consideration on Vibration Mechanism of Electromagnetically
Levitated Steel Plate

20th International Symposium on Applied Electromagnetics and Mechanics

2022

2022

2022




2022

2022

2022

2022

2022




Kazuki OGAWA, Riku MIYAZAKI, Kohmei FUNADA, Keigo IKEDA, Daigo UCHINO, Taro KATO, Ayato ENDO, Takayoshi NARITA, Hideaki KATO

A Study on Levitation Mechanism of Bending Magnetic Levitation System: Fundamental Consideration on Dynamic Analysis of
Vibration Characteristics

Joint 9th IFAC Symposium on Mechatronic Systems and 16th International Conference on Motion and Vibration

2022

33

2021

33

2021

33

2021




33

2021
2021 in Osaka

2021
2021 in Osaka

2021

45

2021




45

2021

FDM

45

2021

45

2021

2021

2021




2021

2021

32

2020

32

2020

32

2020




IcT
2020
( )
IcT
2020
IcT
2020

Ryo Nakasuga

Noncontact guide system for traveling continuous thin steel plate: fundamental consideration on control performance by
positioning control in edge direction

The 15th International Conference on Motion and Vibration

2020




2020

2020

2020

2020

Atsuki Shiina

Electromagnetic levitation transportation system using flexibility of thin steel plate: fundamental consideration on
levitation performance

The 15th International Conference on Motion and Vibration

2020

Kazuki Ogawa

Vibration suppression effect in an electromagnetic levitation system for flexible steel plate: experimental consideration on
levitation performance using sliding mode control

The 15th International Conference on Motion and Vibration

2020




44

2020

44

2020

44

2020

44

2020




27

2020
60
2020
27
2020
27

2020




60

2020

Yamato Uchida

Bending Levitation System for Flexible Steel Plate (Experimental Consideration on Dynamic Behavior of Levitated Steel Plate)

Intermag 2023

2023

Ren Kano

Electromagnetic Guideway System for Continuous Steel Plates (Fundamental Consideration on Vibration Characteristics from
Damping Factor of Steel Plate)

Intermag 2023

2023

35

2023




35

2023

35

2023

35

2023

47

2023




47

2023

47

2023

47

2023

47

2023




Ren Kano

Non-contact Guideway for Continuous Steel Plates Using Electromagnets (Fundamental Consideration on Vibration Suppression
Effect of Steel Plate by Damping Factor)

International Symposium on Applied Electromagnetics and Mechanics (ISEM) 2023

2023

Takayuki Ookubo

Electromagnetic Guideway for Seamless Ultra-thin Steel Plate (Experimental Consideration of Damping Effect from
Electromagnet Position)

International Symposium on Applied Electromagnetics and Mechanics (ISEM) 2023

2023

Yamato Uchida

Bending Electromagnetic Levitation System for Flexible Steel Plate (Experimental Consideration on Vibration Characteristics
of Magnetically Levitated Steel Plate)

International Symposium on Applied Electromagnetics and Mechanics (ISEM) 2023

2023

Yusuke Ichikawa

Development of Levitation System for Thin Steel Plate with Electromagnets and Permanent Magnets Experimental Consideration
on Effect of Acted Position of Tension on Optimal Arrangement of Permanent Magnets)

International Symposium on Applied Electromagnetics and Mechanics (ISEM) 2023

2023




Tatsuya Nagayoshi

Development of Electromagnetic Levitation System of Bending Steel Plates for Non-Contact Transport (Fundamental
Considerations for the Gripping Position of Steel Plates)

International Symposium on Applied Electromagnetics and Mechanics (ISEM) 2023

2023

32 MAGDA in
2023

32 MAGDA in
2023

30

2023




30

2023

30
2023

30
2023

(Kato Hideaki)

(90734476)

(32644)







