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! 660 metric ton Buhler SC (independent 
computer controlled - closure & shot)
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minutes for rotors – earlier design used 4 kg 
of copper per 2 minute cycle for material 
testing) 
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Program — 1kg Cu through gate

! Extensive thermal modeling conducted
! Mold (Die) material analyses/run results:

– H-13 (base case)— 750+ shots : severe heat 
checking after 20 shots

– TZM/Anviloy/Tungsten— 980 shots
– Inconels - 601, 617, 625, 754, 956 –- 950 shots 
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Phase II: Prototype Motor Rotor ProductionPhase II: Prototype Motor Rotor Production
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Large Die Set for Casting RotorsLarge Die Set for Casting Rotors
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Core stack being assembledCore stack being assembled



Die-Cast Copper Motor RotorDie-Cast Copper Motor Rotor

Assembled Core StacksAssembled Core Stacks



Die-Cast Copper Motor RotorDie-Cast Copper Motor Rotor

Compressing LaminationsCompressing Laminations



Die-Cast Copper Motor RotorDie-Cast Copper Motor Rotor

Inserting Laminations (Core Stack)Inserting Laminations (Core Stack)



Die-Cast Copper Motor RotorDie-Cast Copper Motor Rotor

Inductotherm (Induction Melting) FurnaceInductotherm (Induction Melting) Furnace
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Die-Cast Copper Motor RotorDie-Cast Copper Motor Rotor

Removing Molten Copper Crucible from FurnaceRemoving Molten Copper Crucible from Furnace
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Pouring CopperPouring Copper
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Furnace ControlsFurnace Controls
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Programming Die-Caster Computer ControlProgramming Die-Caster Computer Control
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Fin Detail/Complete Fill on a Large RotorFin Detail/Complete Fill on a Large Rotor
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of Al), and Contains 12.3 kg Copper in the  
Magnet Wire Windings
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Load, & Friction/Windage
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Degrees

! Torques also Reduced – Bar/Slot Redesign 
Required to Re-optimize for Maximum 
Benefit from Copper 
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Performance: first results confirm energy 
efficiency improvements, as projected. Die-
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! Run of 200 to 500 Rotors for Production 
Motors planned 
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