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Magnetic Energy Storage

a G = 9.8 m/s2

Pulling force by magnetic
Energy stored in magnetic 
field

F = (B2/u0)*A

F = mg

N = kg* m /s2

½ Newton  is close to 500g, 
which is close to 1 lb.



Magnetic System & Lifting Force
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Magnetic System
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Magnetic Circuit
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Magnetic Circuit
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Relationship between mmf and lifting force
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Relationship between (N and I) and lifting force

a If N and I are two variables?
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Summary for Energy Storage and Magnetic Crane 
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Design Issues
aA) permeability of the core and the object-

-- the material perspective
aB) the mean paths of air gap, core, and 

object --- the shape or geometry 
perspective
aC) number of turns of the coil --- the 

geometry and coil wire gauge perspective
aD) the weight of the object to lift up
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Example
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Design Problem for Team Seismolator
a 1. Design a magnetic crane which floats one sheet of 1200 x 2400 x 0.5 mm 

steel-sheets stacked by 
` Modeling of an equivalent Circuit
` Determination of the material characteristic of the steel-sheet
` Selection of core material and permeability
` Determination of Area of the core
` Consideration of Insulated Wire (and American Wire Gauge) for coil

⌧ Maximum Current – Ampacity

` Geometry of the Core after Number of Turn is found after calculation
` A lot of trade-off between core material, core geometry, coil size, and the number 

of coil turns
` Inclusion of the air-gap: 1 mm

a 2 Teams & 2 Designs
` Design Evaluation
` Final Design
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American Wire Gauge
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Design Problem for Team Seismolator
a 2. Prototype Implementation:   a magnetic  isolator 

for floating one sheet of 1200 x 2400 x 0.5 mm steel-
sheets.
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Next Step 
a Implementation:   a magnetic  isolator for floating An 

object of 1 lb weight
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