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Some questions for you 
• Why is process quality assurance important? 

• Do you know the differences quality assurance and quality control? 

• How can the ZDMP platform help you in assuring process quality? 

Introduction  
Most of the manufactured products in the world are not single stand-alone parts but a complex combination of sub-

parts which are processed and assembled carefully with other partners to work in a particular way - the so-called 

manufacturing process. Final product quality and production downtime depend on the quality of the parts but also, 

and dramatically, on the manufacturing process’ robustness. Moreover, in most industrial sectors (automotive, home 

appliances, electronics, electrical components, etc) the products are manufactured at high speed, with outputs that 

can be as fast as several parts per second. If a process is not carefully controlled then within minutes, hundreds of 

finished products can leave an assembly line with defects and be sent to the market before the problem is detected. 

This means a considerable cost and, even worse, a risk for final users. In this context, it is evident that assuring the 

quality of a manufacturing process is a key for achieving zero defects manufacturing and robust and excellent 

products. 

According to ISO 9000:2005 [1], quality assurance is the part of quality management focused on providing confidence 

that quality requirements are fulfilled. Whereas quality control focuses on examining the product or service to find 

defects “after” it has been produced, quality assurance focuses on analysing the process itself in order to prevent the 

appearance of these defects. In this sense, quality control is reactive, as the product or service will need to be 

reconsidered after finding the defect; whilst quality assurance is proactive, as improvements in the process will be 

performed before the defect appears which means costs, errors, and risks are prevented. 

A particular case: Bearing manufacturing 
Bearings are widely used in many machines, equipment, and facilities used today. An example are the bearings found 

in nearly every wheel of every vehicle. These have most of the particularities that are meant for quality assurance: 

• Critical components for both safety and comfort 

• Complicated elements made of many various parts with strict tolerances 

• End-of-line quality control tests are expensive as the bearings are closed and sealed 

• They are produced at high speed (typically, one every 3-20 seconds) 

Hence, for high production speeds it becomes impossible to test every product. If the process is not well controlled, 

thousands of bearings could have defects, such as cracks or steel defects provoking early deterioration, too tight or 

loose running, lubrication escapes, noise and vibration due to not enough polish. And these will only be found once 

installed in the vehicles. 

All of the sub-parts can be correct and properly manufactured, even the whole assembly can be conducted within the 

accepted criteria and, even so, the above-mentioned problems can exist. How to avoid these problems? How to 

achieve zero defects? By means of process quality assurance! 

Process quality assurance in the particular case of bearings 
The complete manufacturing process is divided into stations [2], each of them performing a specific operation. These 

stations must be assured in terms of process quality and process robustness. Each station has a control operation 

added to assure that its operation is within specification, and hidden problems for the following stations are not 

created. Every station can thus assure its own operation. At the end of the process, the final product is verified as a 

whole, for instance, using a vibro-acoustic unit to detect noise patterns that reveal erroneous grinding of the bearing 

rings or that the internal ball bearing are too tight to revolve. After each process controls, each part is initially 

guaranteed to be ok. 



However, some defects will appear afterwards, and the overall process can be optimized to prevent the appearance of 

these defects. Since bearings are manufactured at a very high speed, a huge amount of data can be collected: from 

each station, from the final quality controls and finally from the resulting quality after the bearing has been mounted. 

Additionally, an image of each arrangement of balls in the cage could be taken and an appropriate algorithm can 

measure – by artificial vision techniques – the main dimensional characteristics of the bearing. This collection of 

information allows the use of deep learning approaches based on such ‘Big Data’ to improve the line performance 

dynamically. By feeding all the information available in to a neural network, it can learn to detect patterns of 

dimensional configurations or specific parameters in one station that are present when a defect is found at the end. 

This allows the supervisors to detect if one station is starting to deviate from its normal capability and intervene 

before faulty bearings are manufactured improving the process quality. 

What will ZDMP achieve 
The ZDMP Process Quality Assurance component provides a framework (See image below) to assure process quality 

and thus ultimately improve product quality, and by reducing production downtime as well as increasing 

manufacturing output. At the core of the component is the ability to analyse and optimise the manufacturing 

processes. Ready-to-use data processing kernels (in ZDMP these are called Prediction & Optimisation Run-time 

components) can be downloaded from the ZDMP Marketplace and, if needed, be tailored to a specific problem. The 

Process Quality Assurance component links these data processing kernels to real time data and uses the monitoring 

and notification capabilities of ZDMP to keep the user informed. Thus, for the bearing example it would be easy to link 

the output of the neural network with a standard anomaly detection algorithm and configure a custom alarm that 

informs a shop floor worker if any irregularities are found. The component may store the actions a user has taken for 

specific events and, using online learning technologies, recommend preventive measures a worker should take the 

next time a similar event occurs. For specific cases, the Process Quality Assurance component could also trigger these 

actions automatically making the manufacturing process self-adaptive. 

Altogether, this component will make managers and staff lives easier, helping them to take the most appropriate 

decisions to optimise overall process quality as well as to increase productivity, reduce costs and assure European 

products achieving excellence. 

 

ZDMP Links 
• Architecture Component(s): Process Quality Assurance 

• Work Package: WP7 – Process Quality Assurance 

• Tasks: T7.4 Process Quality Assurance 
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