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Abstract 

 

All-time shock is brought to modernist by the appearance of computer network. Although with 

time passing by, network technology itself is in the continuous change and improvement such as 

HSLN high-speed LAN, LAN, WAN, MAN, Internet, cable networks, wireless network and so on. 

With the progress of network, the spread and communication of information, so much as many 

fields of our social life is effectively progressing. As NDT scientific and technological workers, we 

should firmly grasp the pulse of times, so as to make this modern scientific civilization better serve 

the NDT field. In this paper, from a technical point of view and on the basis of existing 

nondestructive testing technology, the feasibility of using network technology to realize the system 

integration and long-distance remote control of eddy current, magnetic flux leakage, magnetic 

memory, ultrasonic NDT equipments is analyzed. The aim is to extend the testing ability of the 

existing NDT technology, broaden its application scope. Meanwhile, adopting this method to 

research and develop is also introduced. The new-type integrating testing equipment includes 

EEC-2008net eddy current and ultrasonic network testing system.  The conclusion, revolutionary 

concept change will be brought by the NDT integrated technology based on network, is trying to get 

in this paper.  
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1. Preface 

All-time shock is brought to modernist by the appearance of computer network. The 21st 

century is the global digital information and Internet-based era. The globe is involved in the 

network tide, affecting our life and work. All kinds of network processing are becoming the 

important characteristic. With the progress of network, the spread and communication of 
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information, so much as many fields of our social life is effectively progressing. Although with time 

passing by, network technology itself is in the continuous change and improvement such as HSLN 

high-speed LAN, LAN, WAN, MAN, Internet, cable networks, wireless network and so on. As 

NDT scientific and technological workers, we should firmly grasp the pulse of times, so as to make 

this modern scientific civilization better serve the NDT field. 

In recent years, how to connect the measure and control equipment of NDT testing equipments 

to Internet, achieving the share of information and long-distance control is becoming the focus 

topic.  

The combination of NDT testing equipments and Internet, which absorbing the excellent fruits 

of computer and electric technology development, is an inevitable development of history. And 

what’s more, equipment manufacturing personnel located in different places, on-site testing 

personnel, and data analyzing personnel can also communicate at any moment.  Through this kind 

of multi-sharing collaborative and concerted efforts, the on-site testing ergonomics is enhanced, and 

the work cost is reduced. NDT integrated technology based on computer network can achieve the 

multi-platform simultaneously working of data collection and analysis; it can achieve the share of 

the software, hardware, and data resources; it can achieve the real-time, long-distance, and rapid 

transfer of original data, application software, file or document, such as a testing report; it can 

update or upgrade the net software timely; and the tele-training service, technique support, the 

installation  on-site of NDT technical personnel can be carried out through network. 

Thus it can be seen, the combination of NDT equipment and network has huge potential and 

developing advantage. In this paper, from a technical point of view and on the basis of existing 

nondestructive testing technology, the feasibility of using network technology to realize the system 

integration and long-distance remote control of eddy current, magnetic flux leakage, magnetic 

memory, ultrasonic NDT equipments is analyzed. The aim is to extend the testing ability of the 

existing NDT technology, broaden its application scope. Meanwhile, the new-type integrating 

testing equipments include EEC-2008net eddy current and ultrasonic network testing system are 

briefly introduced.    

2. Integration Theory of network and NDT technology 

Traditional measure and control bus, such as RS232 and RS485 etc., effectively solve 

communication problems of apparatus, and is widely used. But this kind of bus is designed for 

industrial purpose, and can not commendably solve the internet connection problem. The 

characteristics of Ethernet are as follows. Firstly, the amount of the net node is great，one LAN can 

hold 1024 nodes at most. Secondly, transfer medium is abundant. coaxial-cable and non-Shielded 



Twisted Pair can be adopted. Thirdly, 

the ability of anti-jamming is good. 

Fourthly, the transfer distance is long; 

according to different transfer medium, 

the transfer distance is from several 

hundred meters to several thousand 

meters. Fifthly, net product is abundant, 

compatibility is good, and 

cost-effective. These characteristics 

make the advantage of applying 

Ethernet to measure and control 

system more and more evident. 

Industrial Ethernet is referred to 

what is technically compatible with the 

commercial Ethernet (IEEE802.3 standard), but the choice of material quality, the intensity of 

product and applicability etc. can meet demands of the industrial site.  The merit of industrial 

Ethernet is as follows. Firstly, Ethernet is widely used and supported by all programming language. 

Secondly, software and hard ware resources are abundant. Thirdly, it is easy to connect to the 

Internet, and achieve seamless connection of the OA and industrial control net. And what’s more the 

sustainable space is great. 

The network framework of NDT integration network testing system is shown in Figure 1. 

Every testing machine is equipped with net interface. It can be composed of Ethernet LAN, which 

can be connected to Internet by switch or Router through sever. Ethernet LAN, both as measure and 

control bus of NDT machine and a subset of the Internet network, connect hubs to many testing 

machines, monitoring host computer can be one machine in the Ethernet LAN, and can be a 

long-distance host computer which is connected to Internet. 

3. Applications of Eddy Current/Ultrasonic Network Testing System  

Figure 1. NDT Integrated Network Pattern Chart 



 
In order to achieve the on-site network management and improve the on-site testing efficiency, 

EEC-2008net eddy current testing network signal processing system is researched and 

manufactured by us. See the sketch map Figure 2.The system is based on WINDOWS platform and 

connected by Ethernet bus structure. Single transmission line is used as transfer medium. All 

computers are connected to the bus by relevant hardware. The system is composed of eddy current 

testing system, ultrasonic testing system and the hub. Each system is linked by industrial Ethernet 

and network management is achieved in testing site. 

Eddy current testing system, which supports array, throughtype testing probe and turningpoint 

probe and adapt 32 channel array probe  (can be expanded to 128 channels), is composed of 

EEC-81 eddy current testing system and the universal probe interface module. 

1) Eddy current testing system and can support single-channel and multi-channel universal probe 

for ultrasonic testing equipment, is composed of EEC-81 eddy current testing system and the 

universal probe interface module. Each channel can both strongly launch high-penetration and 

weakly launch high-resolution.  

2) The matching EEC-2008net system software, can process the testing acquiring data and archive 

the storage, processing and call handling of the testing data. 

3) The current eddy inner throughtype probe can deploy video probe. When testing, the surficial 

state of the pipe wall can be observed. This can offer help for further determining the nature of the 

defect. 

4) The current eddy testing system is equipped with unique phonetic intercom, which is convenient 

 

Figure 2.  EEC-2008net Testing System Sketch Map 



for communication. 

3.1 EEC-81 Real-time 8-frequency far-field eddy current testing system 

EEC-81 intelligent digital 8-frequency far-field eddy current testing system is a new generation 

eddy current nondestructive equipment. The most-advanced digital electric technology, far-field 

eddy current technology and multi-channel real time testing technology is adopted. It can be 

effectively able to test the defects of ektexine and wall of ferromagnetic metal pipe. The course of 

testing is immune to the influence of skin effect and lift-off effect of the probe and the odds of 

electric and magnetic conductance. EEC-81 is a set of integrated far-field eddy current testing 

system. And it has the advanced performance of multi-frequency and multi-channel. The interface 

of the eddy current testing system is shown in Figure 3.  

EEC-81 is provided with multi-testing programs and the same screen, multi-windows display 

pattern which can display the phases and range change and the magnifying waveform of several 

eddy current signals. It is also provided with relatively independent multi-testing channel. The 

range of frequency is broad and adjustable 

from 5Hz to 5 MHz. Multi-mixing units can 

restrain disturbance signals resulting from 

the support board, dent, sediment and 

cold-processed pipe. The fault is eliminated 

and the true is retained so as to enhance the 

appraise precision of eddy current testing 

signals. This instruments can choose and 

collocate <EEC-2008 intelligent testing data 

network processing system> software so as 

to achieve the making of pipe board chart, 

the testing plan, the acquisition and analysis of eddy current data, the management of the database 

and the digital network management of the whole course of deployed eddy current testing.      

3.2 EEC-101 Ultrasonic Testing System 

EEC-101 ultrasonic testing system is provided with both single channel universal   and 

multi-channel special ultrasonic testing function (can be mostly expanded to 64 channels). Each 

channel is characteristic of being able to both strongly launch high-penetration and weakly launch 

high-resolution and high signal-to-noise ratio. With the same probe, the surplus sensitivity is about 

Figure 3 Eddy Current Testing System Interface 



10dB higher than USN60 of KK.  In the condition of top sensitivity, the electric noise level is just 

about 20%, which is much lower than that of KK. With additional creeping apparatus and special 

software, the TOFD testing imaging is carried out. And it can add to become phase array probe. So 

it can turn into integrative product with high sensitivity of universal testing and phase array testing.  

3.3 EEC-2008net Testing Data Network Processing System  

EEC-2008net is a set of system software developed and updated on the basis of EEC-2001net 

by EDDYSUN corporation, which is focus on database and equipment chart, and can be used with 

intelligent multi-frequency multi-channel eddy current testing system (multi-work station) and 

ultrasonic testing system. The digital and network information management of eddy 

current/ultrasonic testing is achieved. So the testing frequency is enhanced. The testing is more 

robust, schematic and precise. It provides effective technical support for eddy current/ultrasonic 

testing. EEC- 2008net testing data network processing system is composed of EEC-81SM system 

management subsystem, EEC-81DM database management subsystem, EEC-81SP eddy 

current/ultrasonic data acquisition, and EEC-81ANA eddy current/ultrasonic data analysis 

subsystem etc. Part of software interface is as follows, See Figure 4. 

EEC-81SM system management subsystem is provided with subsystem functions of EDRAW 

(pipe board chart drawing), and EPLAN (testing plan making).  EDRAW can draw any 

arbitrary-shape pipe board chart, and is compatible with AutoCAD. It is able to derive and ingress 

DXF pattern file of AutoCAD， pipe number, 

verifying function, and figure output(print, 

derive BMP,DXF). EPLAN is provided with 

guide operation. The planned testing pipe, 

check testing pipe is displayed in different 

colors. The acquisition sequence is arranged 

voluntarily. It can derive DXF files of 

AutoCAD, ingress EXCEL files of csv pattern. 

And it has the function of report form. 

EEC-81DM(database management 

subsystem)subsystem has the functions of 

basic data record, query and modification, the 

analysis and statistics of the testing schedule, 

the query of testing result, output of report 

form and forecast of damage trend etc..  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4  Testing Plan Report Subsystem  

Software Interface 



4. Application of Intelligent Testing Signal Network Processing System 

Intelligent testing signal network processing system can be used in nuclear, electric power, 

petrochemical, spaceflight, aviation and war industry in-service NDT field. It can bring 

convenience to NDT task. For example, when the testing workers come across technical problems 

when testing on site, they can send the testing data on site to long-distance professional technical 

workers. And the professional workers only need to open analysis instrument connecting to the 

Internet in his own workroom and can read the information sending by the on-site workers, 

processing the original data with their server, and then send the results to the on-site workers. It is 

convenient, economic and time and labor saving. System administrators set and supervise the server 

of NDT entire net resources accessing purview, monitor the running of net, resume it when fault 

happening, release information to help users via network, assure of the safe running of network,  

make copy of important data to prevent from destroying, and meanwhile release new testing plans 

via network and assign new testing task. The data need to print report can be called directly.   

5. Conclusion 

By the network processing of NDT testing signals, the powerful processing ability of the 

monitoring host computer can be fully used to analyze and process signals. The function of NDT 

instruments is expanded. The measurement and control system is interconnected with the 

enterprise web. The uniform system of measurement control and management can be built. So the 

network management level of enterprise is improved. The trans-regional long-distance monitoring 

can be achieved by connecting with the Internet. The enacting of different testing plans, the 

assignment of testing tasks, the print of report, the training of personnel, the analysis of testing 

data, the technique consultation of the testing workers on site and the appeal of problems can be 

accomplished rapidly and effectively by the information of communication via network. The work 

efficiency of testing is improved greatly through network. Thus it can be seen, revolutionary 

concept change will be brought by the NDT integrated technology based on network. 
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