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RESAMCAR, Spanish Government Research Project (2010-

2012). 

Electric Vehicle (EV) Technologies are currently high on academic and industrial 
research agendas. The electrical motor drive is the key part in EV and the only 
propulsion system in battery EV. Traction motors for EV are different from motors 
applied in industry. Load features are constant torque in low speed and constant 
power in high speed. General characteristics of these motors should be high power 
and torque density, extended speed range (ratio of maximum speed to base speed 
usually larger than four), high efficiency over whole work area, shockproof, 
waterproof, and dustproof. Sensorless controls are fit for the application. Advanced 
control and supervision for fault detection and fault tolerance capacities for the whole 
electrical drive are also required. 
 

Therefore, improvements in electromagnetic and 
mechanical designs, control of an electrical machine and 
constructive motor materials as a part of a traction system for 
EVs are the main finality of this project. Research of electric 
motors and its control algorithms to find the most suitable 
motor for EV is being an ongoing process keenly pursued by 
researchers throughout the world. Because it is very difficult 
to identify a unique drive solution for all electric 
vehicles (city cars, luxury cars, minivans, trucks, 
etc.), the project focused their attention on 
motor drives for small electric city cars to be 
used in Spanish and European cities where the 
environmental pollution problems are quite 
heavy. This kind of medium and small power vehicles result particularly adapted to 
mount the known as “in-wheel motor system”. In such a system, the motor is mounted 
directly into the wheel, and neither transmission gears nor mechanical differential 
gears for mechanical power transmission from the electric motor to the wheels are 
necessary. For this application, axial flux machines that run the flux in the axial rather 
than the radial direction result especially convenient. The usage of permanent 
magnets in combination with the axial-flux architecture leads to a combined concept 
referred as the “axial-flux permanent-magnet” (AFPM) machines.  
 

Therefore, conceptualization, proposal and experimental validation with high 
performance control of a fault tolerant axial flux machine for an “in-wheel” motor to 
be installed into a small or medium electric car is the main objective of this project. 
The major fields of research are as follows: 
 
- Detection and identification of faults in a drive with an AFPM machine for an 

electrical power train, including motor mechanics and power converters. 

- Fault tolerant capability of an AFPM electric drive for electric cars, including new 
motor and power converter conceptualizations and designs. 

- Improvements of the AFPM drive efficiency along the full speed range by both 
advance control and improved magnetic materials and heat sinks. 


