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Abstract: At present, the factors involved in the machining processes have advanced very quickly. But the results and 
efficiency of the final product is a very important point during the milling process. In the case of final finishing of a piece that 
goes through a milling process, there are characteristics such as the surface roughness that are factors of great importance due 
to the final finishes and tolerances required by each specific piece given by the customer. A repeatability and reproducibility 
analysis are a great help when verifying if our measurement system is reliable or not. Repeatability and reproducibility are the 
two precision components in a measurement system. In this case the repeatability is the variation that we would have for the 
measuring device and in the case of reproducibility it would be the variation caused by the measuring system. 
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1. Introduction 
 
Maintaining a quality improvement program in manufacturing processes requires, among other things, a reliable 

measurement system, machine tools with adequate capacities and conditions for the production demanded, and qualified 
specialists to operate the machines. 

The quality control in the manufacturing process will be executed on the basis of a reference that indicates that the 
obligation must be the typical behavior of the characteristic associated with the quality of the manufacturing process and that 
reference, together with the measuring system and must be stable for a prolonged period of time. 

The stability of the system must guarantee manufacturing and control measures in the established functional ranges, 
using the same manufacturing and measurement methods, with the same technicians and equipment, in time intervals 
commonly greater than one year. 

When a manufacturing process does not meet the required quality control standards, it is necessary that the causes that 
generate this variability between the quality of production obtained and the required quality be reviewed. It is known that 
stability in measurement systems is evaluated with repeatability and reproducibility indicators (R&R). These indicators 
consider variations in the measurements due to the technician who carries out the process and variations awarded to the 
measuring equipment. 
 

 
2. Literature Review 

 
2.1 Repeatability and Reproducibility Study (R&R) 
 

Repeatability and reproducibility (R&R) are standardized terms adopted by ISO and ASTM to assess the stability of 
measurement systems and are related in principle to the accuracy and stability over time of measurements made with a set of 
instruments that measure the same magnitude. 

The different methodologies for assessing repeatability and reproducibility (R&R) in measurement systems, known 
as RRG, were developed in the 60’s of the last century to address the estimation of the variation of a measurement system 
applied to the manufacturing industry. 

Currently, RRG is a standard practice in many fields of industry and processes. The average and range method is used 
for the analysis of repeatability and reproducibility (R&R) in the measurement systems, and allows the variation of the 
measurement system used into two separate components (repeatability and reproducibility). 
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