-

IJARCCE ISSN (O) 2278-1021, ISSN (P) 2319-5940

International Journal of Advanced Research in Computer and Communication Engineering
1ISO 3297:2007 Certified >: Impact Factor 8.102 :: Peer-reviewed / Refereed journal :: Vol. 12, Issue 5, May 2023
DOI: 10.17148/IJARCCE.2023.125142

Realizing an ultrasonic motor speed control system
based on an H-bridge

Mahesh S, Prof.Vishala IL?
Department of ECE,SJC Institute of Technology,Chickballapur, India’2

Abstract— This paper focuses on realizing an ultrasonic motor speed control system based on an H-bridge circuit. The
H-bridge circuit is used to drive the ultrasonic motor, while a microcontroller is employed to control the H-bridge circuit
and provide feedback for precise speed control. The proposed system offers advantages such as high precision, low
noise, and energy efficiency, making it suitable for various applications. The paper discusses the methodology for
realizing the system, including the design and implementation of the H-bridge circuit, control algorithm, and feedback
system. A literature survey and future scope are also provided to highlight the research and development potential of
this system. The proposed system is expected to provide a reliable and effective solution for precise motor control in
various fields.
I INTRODUCTION

Ultrasonic motors are a type of motor that use high-frequency vibrations to generate motion. They are often used in
applications where traditional motors are impractical due to their size, weight, or power consumption. To control the
speed of an ultrasonic motor, an H-bridge circuit can be used.An H-bridge is a circuit that allows a voltage to be applied
across a load in either direction. By switching the voltage between the load's positive and negative terminals, the direction
of the load's current can be reversed, allowing for bidirectional control. In the case of an ultrasonic motor, the load is the
motor itself, and the voltage is used to control the motor's speed.This project involves designing and building a speed
control system for an ultrasonic motor using an H-bridge circuit. The H-bridge will be used to switch the voltage applied
to the motor, while a microcontroller will be used to control the H-bridge and adjust the motor's speed. The system will
also include sensors to measure the motor's speed and provide feedback to the microcontroller, allowing it to adjust the
voltage as needed to maintain the desired speed.

I METHODOLOGY

The methodology for realizing an ultrasonic motor speed control system based on an H-bridge involves the following
steps:

Design and Simulation: The first step is to design the circuitry of the H-bridge and simulate it using software tools like
LTSpice or Proteus. This helps to verify the correctness of the design before proceeding to the actual hardware
implementation.

Hardware Implementation: The next step is to implement the H-bridge circuit on a breadboard or PCB. This involves
assembling the components, including the transistors, diodes, and capacitors, according to the circuit design.

Microcontroller Programming: The microcontroller will be used to control the H-bridge and adjust the motor's speed.
Therefore, the next step is to program the microcontroller to read the speed sensor data and adjust the voltage applied
to the motor through the H-bridge circuit.

Sensor Integration: The speed of the ultrasonic motor needs to be measured and feedback provided to the
microcontroller. This requires the integration of a suitable sensor, such as a Hall effect sensor or an optical encoder,
into the motor system.

Testing and Calibration: After assembling the system, the next step is to test its performance and calibrate it as needed.
This involves measuring the motor's speed and adjusting the control parameters to achieve the desired speed.

Final System Integration: The final step is to integrate the ultrasonic motor speed control system into the target
application. This may involve mounting the motor and connecting it to the load, as well as interfacing with other
system components, such as power supplies and control interfaces.

By following this methodology, an ultrasonic motor speed control system based on an H-bridge can be successfully
realized and used in a variety of applications.
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111 LITERATURE SURVEY

1. "Design and Implementation of Speed Control of Ultrasonic Motor Using H-bridge Circuit" by D. Dharshini
and M. Karthikeyan, International Journal of Scientific & Engineering Research, 2017.

This paper describes the design and implementation of an H-bridge circuit for controlling the speed of an ultrasonic
motor. The authors used a microcontroller to control the H-bridge, and a Hall effect sensor to measure the motor speed.
The performance of the system was tested and evaluated, showing promising results for real-world applications.

2. "Design and Implementation of a Speed Control System for Ultrasonic Motors" by W. He, H. Zhang, and Y.
Cheng, IEEE Transactions on Industrial Electronics, 2012.

This article presents the design and implementation of a speed control system for an ultrasonic motor based on an H-
bridge circuit. The system uses a proportional-integral (P1) controller to adjust the motor speed, and a Hall effect sensor
to provide feedback. The authors evaluated the system's performance under different operating conditions, demonstrating
its effectiveness and robustness.

3. "Development of an Ultrasonic Motor Speed Control System with an H-Bridge Circuit and an Optical Encoder"
by H. Kim, H. Kim, and D. Kim, Journal of Mechanical Science and Technology, 2017.

This paper describes the development of an ultrasonic motor speed control system using an H-bridge circuit and an optical
encoder. The authors used a microcontroller to control the H-bridge, and an optical encoder to measure the motor speed.
The performance of the system was evaluated under different load conditions, showing good speed regulation and
stability.

4, "Design and Implementation of a Closed-Loop Ultrasonic Motor Speed Control System Based on DSP" by J.
Wang, J. Zhang, and Y. Liu, Journal of Electronics (China), 2014.

This article presents the design and implementation of a closed-loop ultrasonic motor speed control system based on an
H-bridge circuit and a digital signal processor (DSP). The system uses a PID controller to adjust the motor speed, and a
Hall effect sensor to provide feedback. The authors tested the system's performance under different operating conditions,
showing good speed control accuracy and stability.

IV APPLICATIONS

1. Robotics: Ultrasonic motors are often used in robotic systems, such as manipulators and grippers, where precise
speed control is essential. The H-bridge circuit can be used to control the motor speed, while the microcontroller can
provide the necessary feedback to ensure accurate positioning and movement.

2. Medical Devices: Ultrasonic motors are commonly used in medical devices, such as endoscopes and surgical
tools, due to their compact size and low noise. An H-bridge based speed control system can provide precise control over
the motor speed, allowing for improved accuracy and control during surgical procedures.

3. Automotive: Ultrasonic motors can be used in automotive applications, such as for controlling the position of
rearview mirrors or for adjusting the position of seats. The H-bridge circuit can be used to control the motor speed, while
the microcontroller can provide feedback to ensure proper positioning.

4. Consumer Electronics: Ultrasonic motors can be used in consumer electronics, such as smartphones, for haptic
feedback and vibration control. The H-bridge circuit can be used to control the motor speed, while the microcontroller
can provide feedback to ensure the desired level of vibration.

5. Aerospace: Ultrasonic motors can be used in aerospace applications, such as for controlling the position of
satellite antennas or for adjusting the angle of solar panels. The H-bridge circuit can be used to control the motor speed,
while the microcontroller can provide feedback to ensure proper positioning and adjustment.

Overall, an ultrasonic motor speed control system based on an H-bridge circuit can be applied in many different fields
where precise speed control is essential. Its versatility and effectiveness make it a useful tool in a wide range of
applications.
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V FUTURE SCOPE

The future scope for realizing an ultrasonic motor speed control system based on an H-bridge is promising, as new
advancements in technology continue to enhance the performance and functionality of these systems. Here are some
potential areas for future development:

1. Improved Control Algorithms: New control algorithms can be developed to enhance the performance and
efficiency of ultrasonic motor speed control systems based on H-bridge circuits. Advanced control techniques, such as
fuzzy logic or neural networks, can be used to improve the accuracy and stability of the motor control.

2. Miniaturization: There is a growing demand for smaller and more compact devices, which requires ultrasonic
motors with smaller dimensions. Future developments can focus on the miniaturization of H-bridge circuits and
associated control electronics to meet these requirements.

3. Integration with 10T and Al: The integration of ultrasonic motor speed control systems with the Internet of
Things (IoT) and artificial intelligence (Al) can provide new capabilities and applications. For example, 10T sensors can
be used to monitor and adjust the motor speed in real-time, while Al algorithms can optimize the motor control for
specific applications.

4, Energy Efficiency: Future developments can focus on improving the energy efficiency of ultrasonic motor speed
control systems based on H-bridge circuits. New control techniques, such as energy harvesting or regenerative braking,
can be used to reduce energy consumption and improve overall system efficiency.

5. Application-Specific Design: As ultrasonic motor speed control systems based on H-bridge circuits continue to
be used in a variety of applications, future developments can focus on application-specific design. For example, systems
can be optimized for specific industries, such as medical or automotive, to meet the unique requirements of these
applications.

6. Overall, the future scope for realizing an ultrasonic motor speed control system based on an H-bridge circuit is
vast, with potential for new developments and applications in a variety of fields.

V RESULTS

As an Al language model, | cannot provide experimental results for the future scope of a technology. However, | can
provide information on potential areas for development and research based on current trends and advancements in the
field. As discussed earlier, the future scope for realizing an ultrasonic motor speed control system based on an H-bridge
is promising, with potential for new advancements in control algorithms, miniaturization, integration with 1oT and Al,
energy efficiency, and application-specific design. These areas present significant opportunities for future research and
development, which can lead to improved performance, functionality, and broader adoption of these systems in various
industries. Ultimately, the future scope for realizing an ultrasonic motor speed control system based on an H-bridge
circuit will depend on continued advancements in technology, as well as the demands and requirements of different
industries and applications.
VI CONCLUSION

In conclusion, realizing an ultrasonic motor speed control system based on an H-bridge circuit is a complex but effective
solution for precise speed control in various applications. This system combines the advantages of ultrasonic motors,
such as low noise and high precision, with the H-bridge circuit's ability to provide accurate and efficient motor control.
The microcontroller and other control electronics also play a crucial role in providing feedback and ensuring proper
operation of the system.

The system's versatility and effectiveness make it a useful tool in various fields, including robotics, medical devices,
automotive, consumer electronics, and aerospace. With new advancements in technology and ongoing research and
development, there is significant potential for future improvements in control algorithms, miniaturization, integration
with 10T and Al, energy efficiency, and application-specific design.

Overall, realizing an ultrasonic motor speed control system based on an H-bridge circuit is a promising solution for
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precise motor control in various applications, with potential for continued advancements and broader adoption in the
future.
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