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Abstract. Technical Diagnostics is an integral part of the maintenance of 

technogenically dangerous objects. The main task of technical Diagnostics is safety, 

functional reliability and efficiency of the technical object, as well as reducing 

losses from downtime as a result of failures and premature conclusions.  

 Non-destructive testing-verification of reliability and working properties and 

parameters of the object or its individual elements/nodes do not require inference 

object from the work or its dismantling. 

 For technical Diagnostics used various methods of non-destructive testing, for 

example: 

• Ultrasonic flaw detection technology 

• Magnetic and Eddy current technology, 

• Vibrodiagnostics 

 Evaluation of residual resource objects is carried out after the current technical 

condition of referring to one of the classes: "defect"; "damage"; "destruction"; 

"refusal". Residual resource of the entire object is evaluated on the component in the 

worst condition. 

 In General, the structure of technical diagnostics tools and systems to ensure 

safe operation of technogenically dangerous objects is represented as: 

• Provision of information, 

• Organizational provision 

• Technical measurement tools, 

• Software, 

• Operational staff. 

 We emphasize the importance of normative documents on each component of 

the structure, including metrology and certification of equipment 

 RIA MSIA "Spectrum" creates dozens of types of modern competitive devices, 

conducts research, development, production and maintenance of devices and means 

of NDT and TD, actively cooperates with the enterprises of the Association 

"spectrum-group", which brings together 27 companies and producing more than 

300 types of instruments NDT and TD  [2]. 

More info about this article: http://ndt.net/?id=19775
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Ultrasonic flaw detectors are widely used for weld inspection of aircraft parts and 

units. For example, the usage of Tomograph A1550 IntroVisor (Fig.1) significantly 

increases the control process. When using 16-element broadband antenna array (AA) of 

transverse waves, which provides an overview from the middle of AA aperture to the 

equivalent incident angles of 75 ° - 80 ° relative to the normal to the aperture edge. 

 

 

Fig. 1 Ultrasound Tomograph A1550 IntroVisor 

 

Low frequency ultrasound tomograph A1040 MIRA (Fig.2) is for visualization of the 

internal structure of constructions made of concrete, reinforced concrete and natural 

stone with one-way access to the surface in order to determine the material integrity, to 

find foreign inclusions, cavities, delamination, cracks, looseness of concrete, 

reinforcement, as well as to measure thickness of controlled object. 

A1040 MIRA is self-contained measuring unit which scans the surface of construction. 

When the device is located on the object surface, B-tomogram of the internal space of 

the object appears on the device screen. 

 

 

Fig. 2. Ultrasound Tomograph A1040 MIRA 

The main objectives of eddy current and magnetic testing of residual life of metal 

rolling are: improvement of control methods, reliability increase of automated defect 

detection and identification, design of instruments and tools for technical diagnosis of 

rolled metal products [3]. 
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Today, there is great demand for the line eddy current flaw detectors, which meet the 

requirements of existing international and national standards and designed to update 

old systems of eddy current flaw detectors of domestic or foreign origin. For automated 

documentation of testing results and statistics gathering on the production figures, the  

department of electromagnetic and technical diagnostics of metal of RII MSIA 

“SPECTRUM”  designed the modern high-performance automated flaw detector VD-

41P for non-destructive testing of pipes, rolled metal, wires (Fig. 3). The device can be 

used for a wide range of diameters and grades of materials (ferromagnetic and stainless 

steels, non-ferrous and refractory metals and alloys). The flaw detector is designed for 

pipe manufacturing plants; it can be used in welding lines, hot-rolled and cold-rolled 

products and pipes, transport roller beds, and for input control. 

 

Fig. 3. Layout of NDT area, with VD-41P as a part of the pipe mill (from left to right: conversion unit, paint 

marker, demagnetizer, electronic control unit, siren, track detector). 

 

The flaw detector VD-41P can be integrated into any flow production line. Flexible 

adjustment of the measurement modules and electronics allows adjusting the device to 

control various shapes and diameters of rolled metal (from 3 to 120 mm, supplied as 

standard). It is possible to connect different peripheral devices such as demagnetizer, 

paint marker, track detector, light and sound warning, so to say to create NDT cell 

which meets the requirements of small and large-scale production. 

Full documentation of control and statistics collection helps to reduce the costs for 

liquidation of defective articles and increases the product competitiveness. 

Rolled metal products are widely used in various geographical zones and in different 

seasons, including winter periods in ever-frost areas. The modern portable eddy current 

flaw detector, adapted for monitoring with variable air gap, which may be filled with 

ice or layered substances of non-magnetic origin on the OC surface, was designed to 

inspect metal constructions during operation in the field environment at low 

temperatures. 

Eddy current flaw detector VD-90NP (Fig.4) is used for detection of surface and 

subsurface cracks in ferromagnetic and non-magnetic materials. This flaw detector is 

designed for operation in the field environment, including significant low temperatures, 

and also in workshops. Control data can be transmitted in real time via radio channel. 

In addition to the classical surface eddy current probes (ECP) for VD-90NP, it was 

developed the special magnetic eddy current probe for detection of internal defects 

such as crack and corrosion during testing of weld joints, pipes, tanks, sheet products 

and other extended objects. 
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Fig.4 Eddy current flaw detector VD-90NP 

 

Vibration diagnostics allows to determine technical condition of the object and to make 

recommendations regarding its further usage on the basis of vibration parameters of the 

controlled object. [6] 

The engine condition, consisting of rotating elements, is checked without its 

disassembling and dismantling according to magnitude of its vibration. 

It is mainly applied for aircraft engines, most of them are gas turbine engines (GTE). 

 

Methods and tools of estimation of technical condition of the engines during their work 

belong to three main directions of vibration analysis, in the interest of: 

• Control of vibration parameters; 

• Monitoring of technical condition and forecasting; 

• Diagnosis to identify location, type and size of the defect of particular unit and 

engine part. 

 

Measurement of vibration parameters ensures high efficiency evaluation of the 

technical condition of the engine, determination of parameter deviations within 

acceptable values, and identification of approximate location of possible defects. 

 

Fig. 5. Vibration measurement by portable device 
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The probe measures the maximum amplitude of vibration acceleration during the time 

interval Ts = 16 / N, which depends on the frequency of piston machine N (250-1300 

rev / min). 

Algorithms to detect other defects, such as defects of bearings (both sliding and 

rolling), gearboxes, multi-roll and piston machines and other mechanisms, are under 

intensive development. 

Radar diagnostics system of aircraft engines provides radar illumination of the object 

surface; returned signal reception; amplification; noise filtering and digitization, and 

data file formation for its transmission to the data processing unit. 
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Fig. 6. Structural diagram of radar diagnostics of aircraft engines 

 

A lot of technical measurements and researches are made to ensure safe operation, 

long-term forecast and life cycle extension of nuclear power plants. 

Different devices and systems for inspection of equipment and pipelines of reactor 

facilities are actively developed and implemented. Moreover, NDT methods for metal 

integrity control, evaluation of inspection results and preparation of recommendations 

for elimination of detected defects, are developed [4]. 

 

Fig. 7. Control of physical and mechanical characteristics at nuclear power plant 

Methods, devices and systems are applied at the existing plants; the staff of reactor 

plants is taught; the monitoring of metal integrity is arranged. 

With detection of numerous metal defects, now the revision of existing regular 

ultrasonic inspection tools takes place. New testing methods, on the basis of automated 

ultrasonic inspection systems, are developed for monitoring of pipelines Du300 made 

of austenitic steel. 
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System AVGUR 4.2 TM is the first step in the development of practical ultrasonic 

defectometry: diffraction and mirror echo signals are equally involved in determination 

of discontinuity size. It is used to control repair welding at the main KMPC RBMK-

1000 {repeated forced circulation circuit (RFCC) high-power channel-type reactor}  (1 

block, Smolensk nuclear power plant) [5]. 

 

Fig. 8. Automated ultrasonic testing systems for ring welded joints of austenitic pipes Du 200-Du300. 

RBMK-1000. VVER-440. AVGUR 5.2. 

 

Conclusion 

Improvement of quality control and reliability of technical objects requires the 

estimation of equipment life time at all stages of its life cycle. 

Most of the modern equipment for non-destructive testing and technical diagnostics is 

designed on the basis of digital technologies. It allows to replicate testing results. 

Promotion of innovative development of NDT and TD manufacturers for industrial 

safety today escalates and requires specific coordination, including international 

control. 

 

References  

[1] NONDESTRUCTIVE TESTING., Klyuev V.V., Muzhitskiy V.F., Gorkunov E.S., Scherbinin V.E. et al. 

Handbook: In 8 volumes / Edited by V.V. Klyuev. V. 1: in 3 books. Moscow, 2010. Magnetic testing. Eddy-

current testing. X-ray testing  

[2] NDT Russia. 2012, edited by V.V. Klyuev et al., Moscow, ID "SPECTRUM", 2012, p. 528. 

[3] The use of modern means of eddy current flaw detectors to control various industrial facilities, Bakunov 

A.S., Efimov A.G., Shubochkin A.E.. - Testing. Diagnostic, �04, 2011, c. 13-17. 

[4] "Intelligent systems for non-destructive testing and technical diagnostics - the basis of the safe operation 

of nuclear power plants," V.V. Klyuev, N.R. Kuzelev, B.V. Artemiev, A.G. Efimov, Testing. Diagnostic, � 

1, 2013, p.3-6. 

[5] Ultrasonic flaw detection of metals with the use of holographic techniques. Badalyan V.G., Bazulin E.G., 

Vopilkin A.H. and others., Edited by. A.H. Vopilkin. - M .: Engineering, 2008. - 368 p. 

[6] HIGH FREQUENCY VIBRATION MEASUREMENT BY HAND-HELD PROBE (STICK) STYLE OF 

HEAVY (MASSIVE) VIBRATION SENSORS AND NEW VIBRODIAGNOSTICS CAPABILITIES FOR 

BEARING AND GEARBOXES. Zusman G., Klyuev V., � ������	
: National Technical Training 

Symposium and 38th Annual Meeting Vibration Institute. 2014. �. 333-340. 


