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AXIAL FLUX MOTOR FOR E-VEHICLE
ABSTRACT

Axial flux motors, also known as disk motors or pancake motors,
are a type of electric motor that has gained attention in recent years due to its
potential to increase the efficiency and power density of electric vehicles (EVs).
Unlike traditional radial flux motors, which have a magnetic field that is
perpendicular to the axis of rotation, axial flux motors have a magnetic field that is
parallel to the axis of rotation. This design results in several key advantages over
radial flux motors, making it an attractive option for EV applications. One of the key
advantages of axial flux motors is their compact size. The magnetic field being
parallel to the axis of rotation means that the length of the stator and rotor can be
reduced, resulting in a smaller overall size compared to radial flux motors of the
same power output. This compact size is particularly important in EV applications,
where space is limited and every inch counts. A smaller motor also reduces the
weight of the vehicle, which is critical for extending the range of the vehicle and
improving overall efficiency. Another advantage of axial flux motors is their high
power density. The compact design of the motor allows for a higher magnetic
density, which results in higher torque and power output. This increased power
density means that an axial flux motor can deliver the same amount of power as a
radial flux motor of much larger size, making it a more efficient option for EV
applications. Axial flux motors also offer improved cooling compared to radial flux
motors. The compact design of the motor means that the stator and rotor are closer
together, allowing for improved heat dissipation. This improved cooling is
importantin EV applications, as the motor must be able to operate efficiently at high
temperatures and high-power outputs. In addition to these advantages, axial flux
motors also have a more favorable torque-to-weight ratio compared to radial flux
motors. This improved torque-to-weight ratio means that axial flux motors can
deliver high torque with a relatively low weight, which is important for improving
the acceleration and overall performance of an EV. However, despite these
advantages, there are also some challenges associated with axial flux motors. One
of the main challenges is the difficulty in manufacturing and assembling the motor.
The compact design of the motor means that components must be precisely

manufactured and assembled, which can be challenging and time-consuming.



AXIAL FLUX MOTOR FOR E-VEHICLE

COMPLETE SPECIFICATION

FIELD OF THE INVENTION

However, axial flux motors pose some serious design and production challenges
that have made them far more costly than their radial counterparts, despite the
technological advantages. Radial motors are well-understood, and
manufacturing methodologies and machinery are readily available.

One major challenge with axial machines is maintaining a uniform air gap
between the rotor and the stator, as the magnetic forces are much higher than in
radial machines. Dual-rotor axial machines also have thermal issues, as the
windings are located deep within the stator and between the two rotor discs.
That makes it difficult to dissipate the heat.

Axial flux motors have also been difficult to manufacture, and for several
reasons. Dual-rotor machines with a yokeless topology (where the iron yoke of
the stator is removed but the iron teeth are kept), overcome some of the problems
while avoiding the need to scale the machine’s diameter and magnets.

BACKGROUND OF INVENTION

A new type of motor is gaining traction in the e-mobility sector — the axial flux
type. For many years they have been used in stationary applications such as
elevators and agricultural machinery, but over the past decade a number of
developers have been working on improving the technology to make it suitable
for applications such as electric motorcycles, airport pods, delivery trucks,
electric cars and even aircraft.

Traditional radial flux motors, which use permanent magnets or induction
motors in an electric field, are undergoing extensive development aimed at
optimizing their weight and cost. That can only go so far, however, so moving
to a completely different machine type such as axial flux might be a good
alternative.

Axial flux permanent magnet machines typically provide more torque for a
given volume of motor than a radial motor, as the active magnetic surface area
1s the face of the motor’s rotor rather than the outside diameter.



SUMMARY OF THE INVENTION

The invention of axial flux motors can be traced back to the 1960s, when
engineers and scientists first started exploring new designs for electric motors
that could deliver higher power density, efficiency, and performance. Axial flux
motors differ from conventional radial flux motors in that they use a disc-shaped
rotor and stator, where the magnetic flux flows in an axial direction,
perpendicular to the rotor and stator.

DETAILED DESCRIPTION OF THE INVENTION

The development of axial flux motors was motivated by the need for more
efficient and compact electric motors for various applications, including electric
vehicles, industrial drives, and renewable energy systems. The key innovations
in the design of axial flux motors include the use of disc-shaped rotors and
stators, the optimization of magnetic circuit and airgap, and the integration of
power electronics and control systems.

Over the years, axial flux motors have attracted increasing attention from
researchers, engineers, and manufacturers due to their potential to deliver high
performance and efficiency. However, the development and implementation of
axial flux motors face several challenges, such as the design and manufacture
of high-performance components, the optimization of cooling and thermal
management, and the validation of performance and reliability under real-world
conditions.

Despite these challenges, the invention of axial flux motors represents a
significant step forward in the development of more efficient and high-
performing electric motors. Further research and development are needed to
overcome the remaining challenges and realize the full potential of axial flux
motors.
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Figure.7. Stator of Original Model
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Figure.l. Stator view of Axial Flux motor



FIG. 7

Figure.2. Rotor upper View of Axial Flux motor
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Figure.3. Side view of Outer Cover model
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Figure.3. Neodymium Magnet

Figure.4. Schematic diagram of Axial Flux motor



PERFORMANCE STUDY OF AXIAL FLUX MOTOR FOR E-VEHICLE

Claims:-

1.

As per claim 1, Axial flux motors have a compact design compared to
traditional radial flux motors, making them a good option for EV
applications where space is limited.

.As per claim 2 Axial flux motors have a higher power density

compared to radial flux motors of the same size, which means that they
can deliver more power in a smaller package.

. As per claim 3 The compact design of axial flux motors allows for

improved heat dissipation, making them more suitable for use in high-
power applications.

. As per claim 4, Axial flux motors have a better torque-to-weight ratio

compared to radial flux motors, which can improve the acceleration
and overall performance of an EV.

. As per claim 5, Axial flux motors are designed to have a more efficient

magnetic circuit, which can result in improved overall efficiency
compared to radial flux motors.

. As per claim 6, The compact design and improved magnetic circuit of

axial flux motors can result in increased performance compared to
radial flux motors, making them an attractive option for high-
performance EVs.
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