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Design of High-Speed PM Synchronous Motor | :
Static Characteristics, Parameters, Mechanical Characteristics

Seok-Myeong Jang”, Han-Wook Cho", Jang-Young Choi", Kyoung-Jin Ko®, Sang-Kyu Choi™
Dept. of Electrical Engineering, Chungnam National University”, KIMM™

Abstract - This paper describes the electrical and mechanical design
scheme, static characteristics analysis, electrical parameters and
mechanical characteristics of 1kW, 28000 class PM synchronous
motor for high-speed applications.
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Design Issues

- Static Characteristics

- Dynamic Characteristics

- Power Losses and Efficiency
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Design of
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Mechanical

Design

Design Issues
- High-Performance DSP
- Reliable Speed/Current Controller
- Vector Control Drives
without Mechanical Couplings
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Design Issues

+ Rotor Stress (von Mises Stress)

- Dynamic Behavior (Bending Modes)
- Thermal Behavior (Cooling)
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Stator Slot
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Design specifications Value
PM outer radius (¢) 14.5 mm
Shaft radius () 11 mm
Stator inner radius (y) 17.3 mm
Airgap center (y) 15.9 mm

Pole number 4

¥ Slot number 24
\ Magnetization pattern parallel
= ' Turns/phase/pole (N,,) 28 turns
& Stack length (L,,) 48 mm
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Variable Analytical FEM Measured
Phase Resistance (Q) 0.287 0.245 0.244
Phase Sync. Inductance (mH) 0.434 0.420 0.457
Back EMF Constant (V/rad/sec) 0.0483 0.0461 0.0462
Torque Constant (Nm/A) 0.0814 0.0772 -
Base Speed (rpm) 29331 30732 30630
Airgap Flux Density (T,x) 0.576 0.567 -
Teeth Flux Density (Tp.,) 15 1.43 -
Yoke Flux Density (T.,) 12 1.02 -
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