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КОМПАС-3D позволяет создавать трехмерные модели проектируемых 
изделий любой сложности с помощью набора инструментов, имеющихся в 
данной системе. В качестве исследуемого объекта был выбран 
пневмовибродинамический инструмент, применяемый для упрочнения 
плоских поверхностей [1]. Деформирующие элементы (шарики) наносят 
удары по обрабатываемой поверхности, тем самым осуществляя ее наклеп. 

Создание 3D-модели инструмента (рис. 1) началось с тщательного 
анализа конструкторской документации в целом и каждой имеющейся в 
спецификации детали в отдельности. Особое внимание было уделено этапу 
сборки, так как оперативное решение возникающих вопросов на данной 
стадии позволяет в дальнейшем избежать дополнительных экономических 
затрат при изготовлении инструмента в металле. В ходе работы были 
внесены поправки в размеры некоторых сопрягаемых деталей. 

Дальнейшее совершенствование конструкции упрочняющего инстру- 
 

 
 

        Рис. 1. 3D-модель инструмента 

мента будет связано с 
разведением потоков 
подаваемого в него 
воздуха, целью которого 
является охлаждение 
как непосредственно 
зоны обработки, так и 
рабочих элементов, 
регулирование скорости 
их движения, а также 
регулирование силы 
удара деформирующих 
шаров по обрабаты-
ваемой поверхности. 
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Ultrasonic Testing (UT) uses high frequency sound energy to carry out 

testing and make measurements. A typical UT system consists of several 
functional units: a pulser, a transmitter, a receiver, a transducer, and display 
devices. 

The phased array ultrasonic testing system consists of a number of probes, 
which allows controlling a larger area with a better quality. Classic phased array 
systems summarize signals that are received from a single probe and then make a 
complete picture of the scan. 

Every industrial area has its own acceptance criteria and non-destructive 
testing regulations. That means that sizes of defects can be different for two 
identical plates with identical defects when they are used in different areas.                  
A phased array ultrasonic device is calibrated with a calibration sample for a 
specified industrial area.  

Therefore, every ultrasonic testing laboratory has more than 20 samples to 
calibrate a device. Calibrating a device is a time-consuming process, because 
dozens of measurements must be made every day.  

New calibration samples must be produced in compliance with European 
Regulations. European Regulations set standards for calibration of UT system by 
using calibration samples with side drilled holes of a 3 mm diameter.  

To find an optimal solution for this problem, three plates with thickness of 
10, 20 and 40 mm were made. On the basis of the parameters of these plates a 
graph was made, on which the sizes of the notch (a typical flat corner reflector) 
and the cylindrical side drilled hole were compared.  

At the next stage of the experiment the obtained data were reinterpreted. The 
signal received from the defect was chosen according to the regulations of the 
industrial area and then a correction factor (a difference between signal levels of 
the calibration plate and the experimental plate) was taken into consideration. 

This reinterpretation can be used in future regulations and codes for phased 
array ultrasonic testing systems (nowadays regulations are made only for 
conventional ultrasonic testing systems).  Moreover, the findings of this research 
can be used by international companies that must take into account both domestic 
and foreign regulations. 

 


