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Stakeholders

Induction Team
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DC Motor Example
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Research

Rotor
Lamination

Stator
Lamination

Rotor Bars
(slightly skewed)

Rotor Bars

Rotor Shaft Stator Winding
(Copper)

Three-phase sinusoidal signal
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JMAG Design Process

Targeted Value
Rated Power, kW

[J Maximum Torque, Nm
Rated Revolution Speed, rpm

Configure Windings

[J Maximum Revolution Speed, rpm
Sizing Parameter

Number of Poles

Number of Slots

Number of Bars

Power Supply Voltage(RMS), V
Maximum Current(RMS), A

Maximum Outer Diameter of Motor, mm

Maximum Motor Height, mm

Input Design Parameters

Efficiency
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Design Specifications

* Top Priority Specifications
e Easy to Manufacture
e 3 Phase AC Supply
<S100 / motor Client Need
Mountable on Existing Dyno

Spins Initial
Research
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Design Matrices — Overall Design

DesignSpec: |  Levels: | Design A First Prototype
| Single |
Winding Layer Type m

mmmm

Winding Layer Type m Smgle or Double m
2 [3 rpm]

Number of Poles 4 [1800pm] |

o 11 - MM

Manufacmrablhty 30 | 1+ ] o2 | o3 | 03 |

2[3 rpm]
Number of Poles l 200rom -
S .3 oo
onsideration: mport:

Manufacturability | 30 | 025

Cost | 25 | 08
LearningPotential | 35 | 095

Cot [ 25 [ o1 | o8 | 08 | o8 |
LearningPotential | 35 | 025 | 095 | 09 | 09 |
mcncncy 10 ] v ] o8 | 06 | 065 |

fﬁclency 10 | o8
Rating (Highest Most
Favorable) ( l()()) 51.25 68.75

Rating (Highest Most
Favorable) (/100) 68.75
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Equations/Plots

Slot Fill Percentage
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Copper wire

Diameter of wire

Area of slot

1000 1500 2000
Revolution Speed [RPM]
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SolidWorks Model




Fabricate Prototype

* Laser Cut Laminations
* Water Jet Copper End Plates
* 3D Print End Plates

* Band Saw Copper Bars
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Assemble Stator
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Assemble Windings
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Assemble Rotor
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Full Assembly/Testing
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Future lterations

Improve Manufacturability
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Decrease Cost
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Design Matrices - Windings

First Prototype

1)24 AWG |N Loops
2) 24 AWG | <N Loops
3) >74 AWG | >N Loops

—m
Co | 25 [ o8 [ 09 | 09 _

Lcaming Potentil |35 | 095 | 095 | 095 _
Effiiency | 10 | 08 | 06 | 06 _

Ratmg (Highest Most
Favorable) (/100) 68.75 79.75 76.75

*Baseline is First Prototype Built. N=Loops in First Prototype

First Prototype

DesignSpec: |  Levels: | Baseline | Design A | Design B |

l) Bars + End Plates
2) Continuous Wire
3) Alum Fasteners

Cot | 25 | o8 [ 095 | o085 |
LeaningPotential | 35 | 095 | 095 | 095 |
Efficiency | 10 | 08 | 07 | 07 |

Ratmg (Highest Most
Favorable) ( IOO) 68. 75

)

WISCONSIN

UNIVERSITY OF WISCONSIN-MADISON



Questions?
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