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Abstract: An application in the C# programming language for automated selection of 

geometric parameters of a snap gauge is proposed. The system of tolerances and fits of smooth 

joints and the regulatory documentation are used to calculate the base geometric parameters 

of the snap gauge. The computer support for technological preparation of production is 

improved by automating the process of designing the snap gauge. 
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Анотація: Запропоновано застосунок мовою програмування C# для 

автоматизованого вибору геометричних параметрів калібр-скоби. Використано 

систему допусків і посадок гладких з’єднань та нормативну документацію для 

розрахунку ключових геометричних параметрів калібр-скоби. Удосконалено 

комп’ютерне забезпечення технологічної підготовки виробництва за рахунок 

автоматизації процесу проєктування калібр-скоби. 
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Statement of the problem and its connection with scientific and practical 

works.  
In modern mechanical engineering, the accuracy of measuring the 

dimensions of parts provides a check on the quality of products [1, 2]. High-
quality manufactured parts provide the appropriate characteristics of drives [3, 4]. 
In serial and mass production, snap gauges are widely used to control the 
dimensions of parts. Traditional methods of designing snap gauges and selecting 
their geometric parameters often require significant time and depend on the 
human factor [5, 6], which can lead to errors in calculations. 

The modern approach to ensuring technological preparation of production is 
focused on digitalization and automation of processes [7, 8]. In this regard, the 
development of software for automated selection of geometric parameters of snap 
gauges is relevant. The use of the C# programming language [9, 10] allows you 
to create an effective application with the ability to connect to a database, which 
provides centralized storage of geometric parameters, their rapid analysis and 
correction during the production process. The implementation of such 
applications will contribute to increasing the competitiveness of manufactured 
products by reducing the time and money spent on the computer support for 
technological preparation of production. 

Presentation of the main material of the research.  
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The developed application for automated selection of geometric parameters 
of the snap gauge is shown in Fig. 1. 

The application is based on the selection of geometric parameters of the snap 
gauge according to the initial data, regulatory documentation [11] and the 
corresponding algorithm. Data from the regulatory documentation are taken into 
the application in the form of Microsoft Excel tables, as shown in Fig. 2. After 
performing all calculations, the operator can generate a report. The resulting 
report is stored in the database for further work and possible improvement of the 
measuring tool. 

From entering the initial data to receiving the report, 5-10 seconds pass, 
which significantly shortens the process of designing the snap gauge. The report 
displays the following data: maximum deviations for shafts, calculated maximum 
dimensions and tolerances for the size, maximum deviations and tolerances for 
manufacturing the snap gauge, parameters of the through and non-through parts 
of the snap gauge. The obtained data can be used for direct development of a 
three-dimensional model and snap gauge drawing. 

 

 
Fig. 1. Appearance of the application for calculating snap gauge 

dimensions 
 
An intuitive graphical interface has been developed that allows users to 

easily enter the necessary parameters and receive calculation results in a 
convenient format. This is achieved through text prompts for the user: label1, 
label2, label3, label4; input fields: textBox1, textBox2, textBox3; drop-down list 
comboBox1 for selecting quality; function buttons: button1, button2, button3, 
which are responsible for the commands "Розрахунок", "Згенерувати звіт", 
"Відкрити звіт", respectively. 
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In the process of developing an application for automated selection of 
geometric parameters of the snap gauge, in addition to the interface in the 
integrated development environment Microsoft Visual Studio in the C# 
programming language, a linear algorithm (a list of detailed instructions) for 
solving this problem was also developed. This allowed to reduce the time required 
for selection of geometric parameters and minimize the likelihood of human 
errors. 

 

 
Fig. 2. Example of a tolerance table for the snap gauge dimensions 

 
The results obtained confirm the effectiveness of the proposed approach and 

the feasibility of implementing automated software for selecting the geometric 
parameters of the snap gauge in production [12, 13]. 

It is proposed to improve the functionality of the application by using the 
API functions of the CAD system [14, 15], which will allow creating three-
dimensional models and drawings of measuring instruments in automatic mode. 
This will contribute to expanding the possibilities of automating the process of 
designing and manufacturing the measuring instrument. 

CONCLUSION. 

The application developed in the C# programming language for automated 
selection of geometric parameters of snap gauge allows to significantly increase 
the efficiency and accuracy of the process of these calculations. Thanks to 
integration with the database, centralized storage of the obtained parameters, their 
quick analysis and use in production processes is ensured. 

Thus, the use of the developed application is appropriate in production 
conditions, where measurement accuracy and the efficiency of designing a 
measuring tool such as the snap gauge are important. Further research can be 
aimed at improving the application algorithm, expanding its functionality, and 
integrating it with other production systems. 
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