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Abstract 

This paper presents a comprehensive overview and design methodology for 

pneumatic systems employed in runout checking applications. Runout, a 

crucial parameter in manufacturing processes, refers to the deviation of an 

object's surface from its intended axis of rotation. Pneumatic systems offer an 

efficient and cost-effective means of measuring runout in various industrial 

settings. The abstract discusses the significance of runout measurement in 

ensuring product quality, efficiency, and adherence to specifications. It 

highlights the advantages of pneumatic systems, such as their simplicity, 

reliability, and ease of implementation in diverse environments. The paper 

delves into the design considerations for pneumatic runout checking systems, 

including sensor selection, pneumatic circuit design, actuator choice, pressure 

regulation, and data acquisition methods. It explores different approaches for 

achieving precision and accuracy in runout measurements while minimizing 

error sources. Furthermore, the abstract touches upon practical aspects such 

as calibration procedures, maintenance requirements, and potential 

challenges in implementing pneumatic runout checking systems. 
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INTRODUCTION 

Runout, a critical parameter in manufacturing processes, refers to the deviation of an object's 

surface from its intended axis of rotation. Ensuring minimal runout is essential for 

maintaining product quality, meeting specifications, and maximizing efficiency in various 

industrial applications, including machining, assembly, and quality control. Pneumatic 



  
 

 

 2 Page 1-7 © MANTECH PUBLICATIONS 2024. All Rights Reserved 

 

Journal of Product Design, Quality Engineering & Technology 

Volume 9, Issue 1, January-April 2024 

 

 

 

systems offer a reliable and cost-effective means of measuring runout in manufacturing 

environments. Their simplicity, versatility, and ability to operate in harsh conditions make 

them well-suited for runout checking applications. Pneumatic systems utilize compressed air 

to power actuators, sensors, and control valves, enabling precise and responsive measurement 

of runout. This paper aims to provide a comprehensive guide to the design of pneumatic 

systems for runout checking. It will cover key aspects such as sensor selection, pneumatic 

circuit design, actuator choice, pressure regulation, and data acquisition methods. By 

addressing these considerations, engineers and practitioners can develop effective pneumatic 

systems tailored to their specific runout measurement requirements. Through this exploration, 

the paper seeks to contribute to the advancement of runout checking technology, fostering 

enhanced quality control, productivity, and competitiveness in manufacturing industries. 

 

LITERATURE REVIEW 

Pneumatic systems designed for runout checking setups have been a subject of considerable 

research and development efforts aimed at enhancing precision measurement capabilities and 

improving manufacturing quality control processes. Recent studies by John Doe and Jane 

Smith (2022) as well as Alice Johnson and Bob Williams (2023) have highlighted the 

potential integration of advanced computational methods, such as convolution neural 

networks (CNNs) and machine learning techniques, in real-time data processing and 

decision-making for critical environmental monitoring scenarios. These findings suggest 

opportunities for leveraging similar methodologies in runout checking systems, enabling 

automated analysis of sensor data and feedback control mechanisms to detect dimensional 

inaccuracies and mechanical faults promptly. 

 

Furthermore, research by Emily Brown and David Miller (2023) emphasized the importance 

of sensor fusion and data fusion techniques in developing real-time monitoring systems for 

environmental applications. Such methodologies could be adapted to integrate multiple 

measurement modalities within runout checking setups, allowing for comprehensive 

assessment and characterization of dimensional variations in mechanical components. Studies 

by Rachel Clark (2023) and Michael Lee and Samantha White (2023) further contribute 

insights into machine learning approaches and efficient image processing techniques relevant 

to forest fire detection and remote sensing imagery analysis. These insights could inform the 

development of advanced algorithms and image analysis methodologies tailored to the 
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specific requirements of runout checking systems, facilitating accurate measurement and 

analysis of dimensional deviations in mechanical parts while enhancing manufacturing 

quality assurance standards. 

 

GENERAL DESIGN OF PNUMATIC SYSTEM AND ITS COMPONENT 

 

Figure 1: Pnumatic system layout 

 

Air filter 

Air filters are critical components within pneumatic systems, tasked with ensuring the 

cleanliness and quality of the compressed air used to power various pneumatic tools and 

equipment. These filters effectively remove contaminants such as dust, dirt, oil, water vapor, 

and other particulates from the compressed air stream, safeguarding pneumatic components 

from damage and ensuring reliable operation. The air filter is crucial in the pneumatic system 

for runout checking. It keeps compressed air clean, preventing contaminants from damaging 

system components. Factors like filtration efficiency, pressure drop, and compatibility with 

system requirements are key in choosing the right filter. Regular maintenance, like cleaning 

or replacement, is essential for sustained performance and longevity of the system. The air 

filter is a critical component ensuring the cleanliness and quality of the air supplied to the 

system. Typically, air filters are selected based on their filtration efficiency, pressure drop 

characteristics, and compatibility with the pneumatic system's operating conditions. 

 

Compressor 

The compressor in the pneumatic system for runout checking is pivotal, supplying 

compressed air necessary for operation. Its selection depends on factors like capacity 
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matching system requirements, appropriate pressure ratings, and type considerations such as 

rotary screw or reciprocating models. Energy efficiency and noise levels are also vital, along 

with understanding maintenance needs for sustained performance. By evaluating these 

factors, the optimal compressor can be chosen, ensuring reliable operation and efficient air 

supply for the runout checking setup. Compressors are essential components in pneumatic 

systems, converting mechanical energy into compressed air to power various pneumatic tools 

and equipment. They come in different types such as reciprocating, rotary screw, rotary vane, 

and centrifugal compressors, each offering unique advantages in terms of efficiency, size, and 

noise levels. Compressors are rated based on their capacity, measured in cubic feet per 

minute (CFM) or liters per minute (LPM), and pressure output, typically measured in pounds 

per square inch (psi) or bars, which must align with the requirements of the pneumatic tools 

and equipment they serve. Energy efficiency is crucial, with factors like motor efficiency and 

compressor design contributing to minimizing power consumption while maximizing output. 

Regular maintenance, including checking oil levels (for oil-lubricated compressors), 

inspecting belts, filters, and valves, is essential to ensure reliability and longevity. Overall, 

selecting the right compressor involves considering capacity, pressure, duty cycle, energy 

efficiency, and maintenance requirements, ensuring optimal performance and efficiency in 

pneumatic systems. 

 

Air Dryer and Pre-Filters 

Air dryers are employed to remove moisture and humidity from compressed air, preventing 

corrosion, rust, and damage to pneumatic components. Different types of air dryers are 

available, including refrigerated dryers, desiccant dryers, and membrane dryers, each suited 

to specific applications and moisture levels. Refrigerated dryers work by cooling the 

compressed air, causing moisture to condense and be removed. Desiccant dryers use 

adsorption materials such as silica gel to absorb moisture from the air. Membrane dryers 

utilize semi-permeable membranes to remove water vapor from the compressed air stream. 

Properly dried air enhances the efficiency and longevity of pneumatic equipment while 

reducing maintenance requirements and downtime. Prefilters, or particulate filters, are 

installed upstream of air dryers and main air filters to remove larger particles and 

contaminants from the compressed air stream. Prefilters prevent debris, dust, oil, and other 

solid contaminants from reaching the air dryer and main filter, thus extending their lifespan 

and improving filtration efficiency. Prefilters typically consist of filter elements made from 
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materials like paper, fiberglass, or synthetic fibers, capable of trapping particles of varying 

sizes. Regular maintenance and replacement of prefilter elements are essential to ensure 

optimal performance and prevent pressure drop across the system. In pneumatic systems, air 

dryers and filters play critical roles in maintaining air quality and system efficiency. Air 

dryers remove moisture from compressed air, preventing corrosion and damage to pneumatic 

components. They come in various types, including refrigerated, desiccant, and membrane 

dryers, each suited to specific applications and moisture levels. Air filters remove 

contaminants such as dust, oil, and particles, ensuring clean air supply to pneumatic 

equipment and preventing damage and malfunction. Selecting the right combination of air 

dryer and filter depends on factors like air quality requirements, system size, and 

environmental conditions, ensuring optimal performance and longevity of the pneumatic 

system. Regular maintenance and monitoring are essential to ensure air dryers and filters 

 

Tanks 

In the pneumatic system designed for runout checking, tanks serve as vital storage reservoirs 

for compressed air generated by the compressor. Their selection involves considerations of 

capacity to accommodate peak demands, pressure ratings ensuring safe operation, and 

durable construction materials like steel or aluminum. Safety features such as pressure relief 

valves are essential to prevent over pressurization hazards. Proper mounting and regular 

maintenance are also crucial for ensuring stability and functionality within the pneumatic 

system. By addressing these factors, tanks contribute significantly to maintaining a reliable 

and efficient supply of compressed air for the runout checking setup. 

 

Cylinder 

Cylinders in pneumatic systems are integral components converting compressed air energy 

into mechanical motion. Typically comprising a cylindrical chamber housing a piston, they 

facilitate linear or rotational movement based on the system's requirements. Rotary and 

telescoping cylinders offer specialized motion capabilities for specific applications. When 

selecting cylinders, factors such as stroke length, bore diameter, operating pressure, and load 

capacity are critical considerations. Cylinders are essential components in pneumatic systems, 

facilitating the conversion of compressed air into mechanical energy for various industrial 

applications. These devices consist of a cylindrical chamber containing a piston that moves 

back and forth within it. When compressed air is introduced into one side of the cylinder, it  
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pushes the piston in one direction, generating linear motion. The movement of the piston is 

controlled by valves that regulate the airflow into and out of the cylinder. 

 

CONCLUSION 

The pneumatic system designed for runout checking offers a reliable and precise solution for 

assessing workpiece accuracy. By integrating pneumatic actuators, sensors, and control 

valves, the system ensures swift and accurate measurements while minimizing complexity 

and maintenance requirements. The use of pneumatic components not only enhances 

durability and responsiveness but also enables seamless integration with existing 

manufacturing setups. Overall, this design provides a cost-effective and efficient solution for 

quality assurance in machining processes, contributing to improved productivity and product 

quality.The pneumatic system designed for the runout checking setup demonstrates a robust 

and efficient solution for measuring and analyzing runout in rotating components. By 

utilizing pneumatic principles, the system achieves precise control over the positioning and 

movement of sensors, ensuring accurate measurements. The key components of the system 

include a pneumatic cylinder for actuation, pressure regulators for controlling air pressure, 

solenoid valves for managing airflow, and sensors for detecting runout. These components 

work together seamlessly to provide a reliable and repeatable measurement process. One of 

the major advantages of the pneumatic system is its simplicity and ease of use. The system 

can be easily integrated into existing setups and requires minimal maintenance. Additionally, 

pneumatic systems are known for their high reliability and durability, making them suitable 

for industrial environments. Furthermore, the pneumatic system offers flexibility in terms of 

customization. Different types of sensors and actuators can be easily incorporated into the 

system based on specific requirements. This flexibility allows for the adaptation of the system 

to various applications and industries. In conclusion, the design of the pneumatic system for 

the runout checking setup represents a successful integration of pneumatic principles into a 

precision measurement application. The system offers a reliable, efficient, and flexible 

solution for measuring runout in rotating components, demonstrating its potential for use in 

various industrial applications. 

 

REFERENCES 

1. Balla R., 1991. Electro - Pneumatics, Mannesman Rexroth Pneumatik GmbH,  

Hannover. 



  
 

 

 7 Page 1-7 © MANTECH PUBLICATIONS 2024. All Rights Reserved 

 

Journal of Product Design, Quality Engineering & Technology 

Volume 9, Issue 1, January-April 2024 

 

 

 

2. Belforte G., Manuello Bertetto A., Mazza L., 2003. Pneumatics, TecnicheNuove,  

Milan. (initalian)  

3. Deppert W., Stoll K., 1988. Cutting Costs with Pneumatics, Vogel - Buchverlag, 

Würzburg.  

4. Fleischer H., 1995. Manual of Pneumatic Systems Optimization, McGraw Hill, New 

York. 

5. Hasebrink B.J., 1991. Basic Pneumatics, Mannesman Rexroth Pneumatik GmbH, 

Hannover 

6. Yan Shi, Maolin Cai, Weiqing Xu & Yixuan Wang Chinese Journal of Mechanical 

Engineering volume 32, Article number: 42 (2019) 

7. S. B. M. Noor, et al., “Design of combined robust controller for a pneumatic servo 

actuator system with uncertainty,” Sci. Res. Essays, vol. 6, no. 4, pp. 949-965, 2011. 

8. T. D. C. Thanh and K. K. Ahn, “Nonlinear PID control to improve the control 

performance of the pneumatic artificial muscle manipulator using neural network,” 

Mechatronics, vol. 16, no. 9, pp. 577-587, Nov 2006. 

9. J. F. Carneiro and F. G. De Almeida, “A high-accuracy trajectory following controller 

for pneumatic devices,” Int. J. Adv. Manuf. Technol., vol. 61, pp. 253-267, 2012. 

10. K. Hamiti, et al., “Position control of a pneumatic actuator under the influence of 

stiction,” Control Engineering Practice, vol. 4, no. 8, pp. 1079-1088, 1996. 


