
DEFECTOVISION® IR
Non-Destructive Testing 
of Steel Billets and Tubes



The Company

FOERSTER – DIVISION TESTING SYSTEMS (TS)

FOERSTER is a global technology leader for non-
destructive testing of metallic materials. One of the 
”Hidden Champion“ companies, FOERSTER operates 
worldwide with an extensive network of ten subsidi-
aries plus qualified representatives in more than 60 
countries and works closely with its customers.

FOERSTER Division Testing Systems (TS)
Division TS specializes in developing and manufac-
turing technical systems for the automated, non-de-
structive testing of metallic long products and heavy 
plates. Electromagnetic methods such as eddy cur-
rent and flux leakage testing, ultrasound and induc-
tive heat flow thermography are used to inspect these 
semi-finished products for flaws that are invisible to 
the naked eye.

These systems are made for the metal producing and 
metalworking industries, where tubes, wires, bars, bil-
lets, profiles, metal sheets and similar items are pro-
duced on rolling mills, drawing lines, welding lines or 
processed in various finishing operations. FOERSTER 
products perform many critical test applications dur-
ing these processes.
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OVERVIEW

DEFECTOVISION® IR – Inductive Heat Flux Thermography

Quality Control Using Heat Flux Thermography
With the DEFECTOVISION IR, FOERSTER has added 
heat flux thermography to its core competencies in 
non-destructive testing (NDT) of metallic semi-fin-
ished products. Infrared technology – the science 
behind this method – has become increasingly impor-
tant for quality assurance and offers a new approach 
for tasks that have thus far remained unsolved using  
traditional NDT mechanisms. By analyzing the heat 
flow and thermal conductivity of the samples, even 
smallest flaws on the surface can be detected and  
visualized.

Reliable 100% Testing
Inductive heat flux thermography enables a complete 
test of hot-rolled steel billets or tubes with round, 
square or rectangular profile. Not only the surface but 
also the edges are thoroughly tested. And aside from 
the last 5 millimeters, even the ends are included in 

the analysis: on a 4 m (min.) long test piece, diameters 
and edge lengths of 50-300 mm are currently achieva-
ble. Upon request, customer-specific solutions can be 
developed for other dimensions and profiles. 

Robust and Precise
Even in the harsh environment of a steel plant, the 
DEFECTOVISION IR consistently provides reproducible 
and reliable test results. Since 2008, FOERSTER ther-
mography solutions have been dependably carrying 
out industrial applications – all around the world. 

Customer-Specific System Configuration 
Every single system is tailored to the customer’s spe-
cific application. As a system partner, FOERSTER also 
offers mechanical solutions for the DEFECTOVISION 
IR and integrates the entire system into the custom-
er’s production environment. 

DEFECTOVISION® IR
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ADVANTAGES

Reliable and Reproducible Testing 

Modern Testing Method 
Heat flux thermography is a new testing method that, 
with the advent of efficient camera systems, has ris-
en in importance for quality assurance. Surprising-
ly, a large number of companies still utilize manual 
magnetic particle inspection to obtain information 
about the surface of hot-rolled and flat semi-finished 
products. Although highly responsive, this approach is 
nonetheless dependent on the subjective evaluation 
of the operator, which makes it difficult to reproduce 
and record the results – and nearly impossible to  
automate the process. Manual magnetic particle in-
spection is therefore slow, and furthermore, it pro-
duces no information on the depth of the defect. In 
addition, because the method is so very sensitive, it 
generates many false indications. 

The use of inductive heat flux thermography enables 
reliable, automated materials testing. Patented eval-
uation methods ensure precise, reproducible defect 
detection containing information about the position 
and depth of the flaw. At the same time, pseudo-defect 
signals can be suppressed, thus avoiding unnecessary 
waste.

Advantages of the DEFECTOVISION IR
■  Fully automated testing with high reproducibility 
■  Contactless method for wear-free testing 
■  Complete testing, even of square billets, including 

the edges 
■  Complete testing of the material surface, leaving 

only 5 mm untested at the ends
■  High test speeds of up to 1.5 m/s
■  Detection of smallest defect lengths starting  

at 10 mm 
■  Detection of smallest defect depths starting  

at 0.3 mm, due to significant improvements in the 
signal-to-noise ratio

■  Adjustable defect thresholds 
■  Minimized rejection rates, due to effective preven-

tion of false indications 
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Patented Solutions with Innovative Technology

TECHNOLOGY

DEFECTOVISION® IR

Established Method – New Evaluation 
Previously, inductive thermography for the testing of 
steel billets would only capture the temperature once 
at each surface point. FOERSTER’s newly engineered 
and patented evaluation principle is based on dynamic 
recording of the temperature development using the 
entire visual field of the camera: multiple measure-
ments of the same surface point are taken within a 
defined time interval. This additional time dimension 
guarantees certainty in distinguishing between actual 
defects in the material and pseudo-defects.

User Friendly and Maintenance Friendly 
Among the top goals during development of the  
DEFECTOVISION IR were user comfort and system 
serviceability. The mechanical construction was de-
signed to allow easy maintenance access to relevant 
components, which helps keep downtimes to a bare 
minimum.

Four Steps to Assessment Results
■  Wetting the material to be tested:  

Before testing, the sample is sprayed lightly with 
water; this improves homogeneity and increases  
the emission coefficient

■  Defect excitation through inductive heating:  
The induction coil heats up the material;  
proportional to their depth, defects that are open 
at the surface become hotter than the surrounding 
material  

■  Defect detection with modern infrared cameras:  
Four infrared cameras conduct a continuous and 
contactless scan of the test piece’s surface, storing 
the collected data in real time

■  Software analysis via heat flux algorithms:  
Special algorithms evaluate the data coming from 
the infrared cameras

Wetting Induction coil Infrared cameras Thermal image

The principle behind heat flux thermography



6

SOFTWARE

Software Ease-of-Use and Integration

User-Friendly and Easy to Grasp
The user interface of the DEFECTOVISION IR is built on 
the reliable FOERSTER DS platform, complemented by 
additional operating structures and displays. Based on 
Microsoft Windows® and utilizing a modern graphical 
user interface, the system allows the output of test 
reports in standardized formats including Microsoft® 
Word®, Excel® and Adobe® PDF. The archiving of all 
test results permits individualized summaries for 
short- and long-term documentation, as well as for 
offline research.

Integration of Multiple Test Instruments 
Centralized data processing of up to eight different test 
instruments in a test line can be managed easily with 
FOERSTER’s Instrumentation Software. This automa-
tion makes many simplifications possible, including: 
■  Centralized setting of individual test instruments 
■  Centralized starting of all test instruments 
■  Simultaneous start for test tasks
■  Joint test protocol for every test piece and every task 

The Instrumentation Software can also serve as the 
interface to higher-level quality monitoring and pro-
duction control computer systems (Level 2).

Characteristics of the Operating Software
■  Real-time visualization of the testing process
■  Comprehensive documentation for every test  

procedure, each sample and every defect
■  Graphical search operation using the stored  

test data 
■  Test line depicted symbolically and status displayed 

in color
■  Signal storage to optimize setting of the parameters 

(what-if analysis)
■  Operator interface freely customizable 
■  Continuous operation monitoring: warnings  

and malfunctions displayed in severity-weighted 
coloration with clear error messages

■  Five password-protected access levels, each with 
different features

■  Dialogs in English or German; other languages 
available through up-loadable translation files

The clear and easy-to-use graphical interface of the DEFECTOVISION IR system
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In-House Test Line – Training – Service

SERVICES

DEFECTOVISION® IR

In-House Test Line
To ensure that they can always provide exhaustive  
and tailored technical advice on special requests,  
FOERSTER experts have access to an in-house test 
line outfitted with the latest test equipment for stud-
ying customer-specific tasks. Based on samples pro-
vided by the customer, several trials are conducted; 
the outcomes are then used to determine the best 
technical approach and the correct parameters for 
each case. Combining broad expertise with exten-
sive practical experience, application specialists offer 
comprehensive consultation on individual solutions – 
if necessary, even on-site.

Training
FOERSTER training courses focus on the practice-ori-
ented application of FOERSTER test electronics and 
sensor systems, as well as the configuration of im-
portant parameters for adapting the systems to the 
test procedures and tasks at hand; in-depth training 

courses for service and maintenance are also offered. 
The training content can be modified to suit an individ-
ual customer’s needs and delivered on-site, directly at 
the test line.

FOERSTER service
To meet FOERSTER’s own high quality standards,  
an experienced service team and highly skilled en-
gineers are available for on-site service and mainte-
nance projects. In addition, FOERSTER has established 
a 24-hour emergency hotline that can be reached  
365 days a year. Even over the telephone, FOERSTER 
service engineers can conduct systematic trouble-
shooting and, if remote access is possible, a quick 
initial diagnosis can be made and first steps taken to 
quickly resume full operation.



Institut Dr. Foerster GmbH & Co. KG
Division Testing Systems
In Laisen 70
72766 Reutlingen
Germany
+49 7121 140 0
info@foerstergroup.de

foerstergroup.de
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Reg.-Nr. 001159 QM08

Worldwide Sales and Support Offices

Headquarter 
■  Institut Dr. Foerster GmbH & Co. KG, Germany

Subsidiaries
■  Magnetische Pruefanlagen GmbH, Germany 
■  FOERSTER Tecom spol s.r.o., Czech Republic 
■  FOERSTER France SAS, France 
■  FOERSTER Italia S.r.l., Italy 
■  FOERSTER Russland AO, Russia 
■  FOERSTER U.K. Limited, United Kingdom 
■  FOERSTER (Shanghai) NDT Instruments Co., Ltd., China 
■  FOERSTER Japan Co., Ltd., Japan 
■  NDT Instruments Pte Ltd, Singapore 
■  FOERSTER Instruments Inc., USA 

Furthermore, the FOERSTER Group is represented by qualified  
agents in more than 50 additional countries.


