




돌리고





No contact
No abrasion

Close to zero friction
No noise or vibration

Extreme life time expectancy
No lubricants

vs



Active Magnetic 
Bearing

Passive Magnetic 
Bearing



𝐹𝑥 =
1

2
𝑢0𝐻

2 ∗ 𝑦𝑧 =
1

2
𝑢0

𝑁𝑖

2(𝑔 − 𝑥)

2

∗ 𝑤𝑙

𝑁𝑖

2(𝑔 − 𝑥)

2

=
𝑁𝑖

2𝑔

2

∗ (
1

1 −
𝑥
𝑔

)2

1

1 − 𝑥

2

= 1 + 𝑥 +⋯ ∗ (1 + 𝑥 +⋯) ≅ (1 + 2𝑥)

1

1 −
𝑥
𝑔

2

≅ 1 +
2 ∗ 𝑥

𝑔

𝐹𝑥 =
1

2
𝑢0

𝑁𝑖

2(𝑔 − 𝑥)

2

∗ 𝑤𝑙 =
1

2
𝑢0

𝑁𝑖

2𝑔

2

∗ (1 +
2𝑥

𝑔
) ∗ 𝑤𝑙







𝐹𝑚1: 𝑖 = 𝐼0 + 𝑖𝑥 𝐹𝑚2: 𝑖 = 𝐼0 − 𝑖𝑥
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𝑚 ሷ𝑥 = 𝑘𝑖𝑖𝑥 + 𝑘𝑥𝑥 − 𝑚𝐺

𝑚𝑠2 − 𝑘𝑥 ∗ 𝑥 𝑠 = 𝑘𝑖𝑖𝑥 𝑠 − 𝑚𝐺
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𝑚 ሷ𝑥 = 𝑘𝑖𝑖𝑥 + 𝑘𝑥𝑥 − 𝑚𝐺

𝑚𝑠2 − 𝑘𝑥 ∗ 𝑥 𝑠 = 𝑘𝑖𝑖𝑥 𝑠 − 𝑚𝐺
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Kp=947.8

Ki=15839

Kd=8.13





























0.032𝜋 ∗ 0.2 𝑚3 ∗ 7000
𝑘𝑔

𝑚3
≅ 4𝑘𝑔



Export





If 𝐼0 < 𝑖𝑥 => 의도한대로 제어되지 않음

Tolerance 0.25A 적용 ∶ 𝑖𝑥 <1.75A

최대 120N ->
중력 40N 고려시 중력방향 최대 80N 추가 가능





Outer rotor p = 5
inner rotor p = 2









https://www.youtube.com/watch?v=2R4QQmCY4JU



