IARJSET ISSN (0) 2393-8021, ISSN (P) 2394-1588

International Advanced Research Journal in Science, Engineering and Technology

( @““’ﬂ National Level Conference — AITCON 2K25
o

) Adarsh Institute of Technology & Research Centre, Vita, Maharashtra ATTR
Vol. 12, Special Issue 1, March 2025

Automated Gear Inspection System
For Precision Testing

Mr. V. C. Gavalil, T. D. Gul?, S. M. Pathan’, P. K. Chavan*, M. M. Jadhav®, J. S. Dhumal®

Lecturer, Department Of Mechanical Engineering, DKTE Society’s Yashwantrao Chavan Polytechnic,
Inchalkaranji, Maharashtra, India'
Students, Department Of Mechanical Engineering, DKTE Society’s Yashwantrao Chavan Polytechnic,

Inchalkaranji, Maharashtra, India®*®

Abstract: The accurate measurement of the gears plays an important role in measuring and checking the gears. The tools
currently in use are either time consuming or expensive. In addition, some measurement methods can not be used and this allows
accurate measurements of all gear ratios, but significantly reduces the time. The purpose of this document is to use computer
vision technology to develop a non contact and rapid metering system that allows measurement and control of most gear
parameters and accuracy. The vision system is created and used to measure measured or controlled gear wheels. The built-in
vision device is calibrated with metrics, then verified by measuring two sample strokes and calculating the comparison of
parameters with the actual values of the fishing parameters. For small gears, greater outputs and small problems can be achieve.

I INTRODUCTION

Gears are one of the most commonly used movements and movements. For most modern industrial and transport applications,
fishing gear is important and often used as a key factor. Injuries in the production of gears cause two major problems, increased
acoustic noise and increased wear, which is both cumbersome to cause worry. In sequence to hold the better accuracy of fishing
gear, it is important to accurately check gear ratios. Spur gears are mainly used for all types of gear used; therefore, the gear
measurement process automatically collaborates with a permanent target.

The real dental deviation design profile, profile error, can be calculated in several ways. The easiest way is to calculate gear rails
in many places using a custom caliber. Another method is to measure with a moving probe, with a biasing signal transmitted to
imitate the design profile. There are many mechanical tire testing systems available, but these systems are not suitable for smaller
gears. Some result has been designed to measure smaller mechanical substances for suitable problems. The other use a coordinate
measurement machine to calculate the actual profile or roller discs in a stationary sample.

The current gear measurement techniques are either time consuming or expensive. In addition, no measurement techniques can be
used and allow accurate measurement of all gear entity, but significantly reduces the time of the measurement. Therefore, many
authors have emphasized the measurement and control of spiral substances. developed that are being used as objective
measurement and evaluation systems. Robinson et al. In addition, an inexpensive and easy-to-use image analysis system is an
attractive alternative. Sung et al use wavelengths to pinpoint the position of the teeth in the ratchet system with high precision.

II. SCOPE OF THE PROJECT

1.Improved Accuracy and Precision:
Nanotechnology and Advanced Sensors: With the development of more sensitive sensors and nanotechnology, future gear testing
machines could achieve even higher levels of precision, critical for applications in industries like aerospace and automotive.

2. Real-Time Data Analytics:
Advanced systems will allow for real-time data analytics, improving the monitoring of gear quality and providing immediate
feedback for faster adjustments in the manufacturing process.

3. Integration with Industry 4.0

Smart Factories: These machines will play a key role in the concept of smart factories, where all machines are interconnected,
sharing data and optimizing processes without human involvement. Gear testing machines will be integrated with other
manufacturing systems, allowing seamless operations and communication.
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4. Green Manufacturing:

As industries focus more on sustainable practices, gear testing machines could incorporate eco-friendly designs, reducing the
environmental impact of their operation.

Customization and Flexibility

5. Modular Design:
To meet the growing demand for flexible manufacturing, future gear testing machines could feature modular designs that allow for
easy reconfiguration to test different types of gears without extensive reprogramming or retooling.

6. Adaptive Testing:
Machines may develop the capability to automatically adapt testing parameters to different gear types, sizes, and materials,
improving versatility.

I11. METHODOLOGY

1 Setup and Initialization

Mount the standard gear and test gear on their respective shafts, ensuring proper alignment and meshing. The stepper motor is
connected to the standard gear, and sensors (dial gauge and encoders) are positioned to capture relevant data .Power on the system
and initialize the Arduino Micro and connected sensors

2 Controlled Gear Rotation

The stepper motor rotates the standard gear in precise, incremental steps. As the standard gear rotates, the test gear also rotates due
to meshing.

3 Data Capture

The dial gauge captures deviations in tooth alignment, checking for runout and any radial displacement. Encoders measure the
rotational position and angular displacements to detect pitch errors and backlash. Data from these sensors is continuously fed to
the Arduino.

4 Data Processing

The Arduino Micro processes the data in real-time :Runout Calculation: The dial gauge readings are analyse to check for tooth
misalignment or wobble .Backlash Measurement: The difference in angular positions from encoders when gears change direction
is calculated. Pitch Error Detection: Encoders track cumulative and individual pitch deviations.

5 Display Results

The processed data, including: Tooth runout values Backlash measurements Pitch errors These are displayed on the LCD screen,
providing a clear overview of the gear’s accuracy and any deviations from the standard.

Key Parameters Monitored Tooth Runout Checks for inconsistencies in the tooth profile and axial movement . Backlash Measures
the play between meshing gears when the direction of rotation changes. Pitch Error Monitors deviations in the spacing between
adjacent teeth.

Significance of Each Component:

Standard Gear: Acts as the benchmark for accuracy.

Stepper Motor: Ensures controlled and precise movements for consistent data capture.

Dial Gauge: Critical for detecting minute radial deviations.

Encoders: Provide precise angular data to evaluate gear performance.

Arduino Micro: Central unit for data processing and analysis.

LCD Display: Offers a user-friendly interface for displaying results.
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CAD DIAGRAM

Figure No. 1 CAD DIAGRAM

EXPERIMENTAL SETUP

Figure No. 2 setup of project
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Iv. CONCLUSION

AITRC

As the manufacturing landscape continues to evolve, automatic gear testing machines will play an increasingly important role in
improving efficiency, supporting sustainable practices, and enhancing product quality. Future developments, including Al
integration, energy efficiency, and enhanced flexibility, will further expand their scope and potential, making them indispensable
in modern, high-precision manufacturing environments

. Efficient Gear Testing Process

The automatic gear testing machine streamlines the process, ensuring accurate and consistent results, reducing human error.
. Enhanced Productivity

Automation leads to faster testing cycles, allowing for greater throughput and optimized use of resources.

. Improved Quality Control

Ensures precise detection of gear defects, contributing to higher product quality and reliability.

. Cost-Effective Solution

By reducing manual labour and minimizing errors, the machine lowers operational costs in the long
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