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Preventive maintenance: Function and added value of preventive thermographic 
measurements in the framework of industrial maintenance

Siegfried Vogelbacher 
TESTO; Senior Manager

Testo AG, headquartered in Lenzkirch in South-West Germany, is a world leader in the manufacture of 
portable and stationary measurement technology. About 2400 employees in 31 international subsidiaries 
research, develop, produce and market for Testo with one aim: to create innovative measurement solutions, 
e. g. for the sectors climate, health, food, building technology and emission control. In 2012 Testo achieved 
a turnover of 221 Million Euro. Roughly 10 percent of the annual turnover is invested in Research & De-
velopment

A core expertise of Testo AG is the development and 
production of thermal imagers. The company offers a 
broad spectrum of high-quality instruments “Made in 
Germany”, whose resolutions ranging from 160 x 120 
pixels via 320 x 240 pixels to 640 x 480 pixels fulfil all 
demands.
  
With the SuperResolution technology, the infrared im-
age quality of all Testo thermal imagers can even be im-
proved by one class at the touch of a button. Four times 
more measurement values and a geometric resolution 
of the infrared image improved by a factor of 1.6 mean 
for the customer even higher-resolution thermal images 
and even more security in the measurement.

In maintenance work, the high-resolution testo 885 
not only allows dangerous fire risks to be minimized 
and production downtimes to be avoided. Using the 
patent-pending SiteRecognition technology, extremely 
efficient inspection route management for mechanical 
and electrical applications is also possible.

If machines fail or if production has to be interrupted 
because of defective components in a system, this has 
far-reaching financial consequences for a company, be-
cause unexpected downtimes cause a drop in the pro-
ductivity and profitability of the company. If overload 
or other damage causes a fire, then the staff in a produc-
tion site are also placed in danger. For these reasons, 
preventive maintenance and the regular servicing of 
machines are of central significance in industrial main-
tenance. Reliable and fast servicing methods are indis-
pensible with regard to this.

Thermography provides an economically attractive 
method of maintenance. Damaged or endangered elec-
trical and mechanical components can be diagnosed 
by their thermal properties. If a conductor, a cable or 
a fuse is defective, or if individual components fail, an 
increased resistance is created, causing an atypical heat 
development. Friction, incorrect adjustment, play in 
the components or lack of symmetry also lead to an

increased heat development. Conspicuous changes in 
the thermal quality of individual components function 
as indicators for potential or actual defects. Not only 
existing faults, but also potential sources of error and 
danger can be directly and accurately diagnosed using 
thermography. This way, potential sources of error can 
be diagnosed before failures or fires can occur. Finally, 
thermographic images provide a reliable, visual possi-
bility for the documentation of faults, as well as a long-
term timeline comparison of the status of a system.

Thermographic measurement methods are used in 
many different areas of application. In electrical sys-
tems, infrared measurements are possible at all voltage 
levels. For example, switch boxes, distributors, cables 
and wires, fuses, motors and other components in low 
voltage systems can be tested using the thermographic 
measurement procedure, but also means of production 
in medium, high or highest voltage systems (outdoor 
switchgear). The diagnosis of defective wiring or fuses, 
loose screw or clamp connections, overloaded switches 
or defective insulation in a switching cabinet is directly 
and accurately possible. 

Electrical switchgear

Overloaded condensers, overheated wires or circuit 
breakers, loose clamps, damaged insulation or defec-
tive screw connections are only a few of the components 
which can lead to damage or failure of a system. Faults 
on individual components are sufficient to risk failure 
or fire in the entire system. Roughly 35 percent of all 
fires in industrial businesses can be traced to extreme 
overheating in electrical components.1 Thermographic 
inspections ensure fast and precise maintenance of a 
system, preventing the danger of failure or fire. The sec-
ond thermographic inspection of a system already low-
ers the risk of failure by about 80 percent.2

1 Instandhaltung (06/2007): Der Kampf mit den Hot Spots. S. 41.
2 Instandhaltung (06/2007): Der Kampf mit den Hot Spots. S. 41.
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                           Switching cabinet real image			          Hot wires in switching cabinet

                           Switching cabinet real image			          System with thermal anomalies                                

                                             Fuses real image				             Thermogram with overloaded fuse

Transformers; Thermal weak spots in transformers 
can be diagnosed reliably using thermography. Fre-
quent sources of fault are material aging or overload 
symptoms. Early checks can safely prevent an unexpect-
ed defect. Measurement procedures such as oil checks 
can provide complementary results.

Motors; Thermographic inspections can diagnose 
potential or existing defects in motors or turbines quick-
ly and reliably. The surface temperature of a motor is 
an indicator of raised temperature in the interior of the 
motor, and therefore for potential damage to bearings, 
coils or gearing. Defects in individual components, for 
example caused by overheating due to a lack of symme-
try, overload or incorrect shaft fitting, can be avoided 
by regular preventive testing.

                                             Motor						      Thermogram motor
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Mechanical systems; Thermography is used in re-
fineries, in the petrochemical and chemical industries, 
in the oil and natural gas industries, in smelting and 
cement-works, for example, to monitor the heat insu-
lation of mechanical systems (furnaces, flue gas ducts, 
pipelines, containers etc.). Deposits however, for exam-
ple in pipelines and containers can also be proven using 
thermography. Damaged heat insulation can lead to 
massive process interference, and thus also to a impair-
ment of the quality of the end product. In addition to 
this, faulty insulation also leads to severely increased 
primary energy costs, especially in energy-intensive 
processes.

Application phases and maintenance intervals

In order to minimize the risk of production downtimes 
or fire, components or systems should be checked regu-
larly. Regular maintenance according to a fixed inspec-
tion route is recommended. The interval of necessary  
maintenance is dependent on a number of different 
factors, among others the electrical load of individual 
system components and the age and general condition 
of the system. Guidelines are provided, however, by 
NETA (InterNational Electrical Testing Association), 
who recommend, for example, one to two-month visual 
checks on transformers, as a rule a mechanical test in-
cluding visual check once a year, and every one to three 
years a combination of visual, mechanical and electrical 
testing.3 In Germany, electrical systems must be tested 
according to the VdS guideline 2858 regularly, i.e. re-
peatedly, by the operator.

Thermographic measurement methods can already 
be used in commissioning an electrical system, in the 
course of a function test, in order to determine the load 
placed on individual components. In addition to this, 
soon after a new installation, a thermographic check of 
the new system is recommended. The maintenance of 
a system after being taken back into service after re-
pair work, as well as before the warranty runs out, is 
of central significance. Damaged, loose or overloaded 
components can thus be located, repaired or replaced. 
According to the thermographic image, which provides 
information on normal or abnormal heat distribution, 
components which in the long term represent weak 
spots or even fire risks because of their temperature 
qualities can also be diagnosed and kept under constant 
observation.

Information on procedure and evaluation

The maintenance of an industrial system and its com-
ponents should always be carried out taking the load on

the system, the ambient and production conditions as 
well as the relevant safety standards into account. In 
order to ensure the testing of a system and its compo-
nents in a realistic operating situation, it should be 
carried out under at least roughly half the normal op-
erating load. The focus of the test should be on connec-
tions, distributors and components with a high load. 
In order to observe a deterioration in the conditions, or 
to ensure the success of repair work, the data recorded 
in thermograms should be observed and compared over 
a longer period, if possible. In order to avoid measure-
ment errors, attention must be paid to reflections, e. g. 
from shiny metal parts in electrical components, and 
to other falsifying factors. The correct and reliable in-
terpretation of the data always requires a solid train-
ing and profound knowledge of thermography.

An abnormal or high heat development indicates an 
approaching or already existing thermal weak or dam-
aged area. The fault source of an anomaly in the heat 
quality of a connection, however, can also be found in 
another component. It is recommended in such cases 
to apply other additional measurement procedures. 
Thermography also replaces neither necessary visual 
or function tests, nor electrical measurements. It does, 
however, provide a reliable safe and economic com-
plement to classical measurement procedures, with 
unique advantages. 

Summary

The testing of electrical systems in industrial busi-
nesses is of central significance, and is required by law. 
Due to its economic viability and reliability, thermog-
raphy takes on a central role here. Regular IR meas-
urements ensure easy and precise early recognition 
of weak spots and damage, as well as an increase in 
system availability and reliability. Severe follow-on 
damage, fire and accident risk can be avoided using 
preventive thermographic testing. Thermographic 
measurement methods are thus used in many different 
areas of application. Electrical and mechanical assem-
blies in production systems can be monitored using the 
thermographic measurement procedure. In contrast to 
other measurement procedures, thermography allows 
non-contact inspection of the system in continuing op-
eration. Inaccessible places can be tested precisely and 
safely. Cost-intensive downtimes of failed machines or 
systems are thus securely prevented. Repair costs and 
follow-on damage are reduced. 

3 NETA (k.A.): Frequency of Maintenance Tests. URL: 
http://www.industrialelectrictesting.com/appendix_b.htm
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