
For many industries, the accurate 
monitoring of corrosion is a critical 
factor in controlling maintenance 
and/or repair costs before 
material or component failure. 
In-line monitoring of corrosion 
or test coupons is a simple and 
inexpensive means of providing 
quantitative estimation of the 
corrosion rates that take place 
within a specific system. Typically, 
these metal coupons can be 
produced in any size, shape, and 
material composition to match 
the chemical composition of the 
system being monitored. By 
monitoring the corrosion rate 
and pits/islands of an exposed 
coupon, valuable information 
can be provided regarding the 
material’s life expectancy, as well 
as that of the entire system being 
monitored. Utilizing coupons 
enables both a visual identification 
of the corrosion type as well as the 
ability to calculate the corrosion rate 
via the periodic measurement of 
weight changes.

Other studies can also be performed 
on the coupons to provide further 
information on material changes 
that occur through corrosion, such 
as gravimetric and electrochemical 
analysis. While such studies are 
reliable, they are also limited 
in capturing some of the more 
subtle and detrimental impacts of 
corrosion, particularly pitting and 
localized corrosion. Combining 
various other analytical tests 
with 3D optical profiling enables 
acquistion of quantitative corrosion 
information. Bruker’s Contour LS-K 
uses LightSpeed™ focus variation 
to uniquely provide advanced 
surface characterization of corrosion 
coupons in a more timely and easier 
fashion than other slower metrology 
techniques, such as scanning 
electron microscopy (SEM) or 
atomic force microscopy (AFM).

The Contour LS-K profiler is capable 
of fast, repeatable, non-contact 
optical measurements of surface 
texture and form over large areas. 

Corrosion Characterization  
Using Focus Variation
Rapid and Quantitative Corrosion Coupon Surface Analysis

Figure 1 shows the full topography 
of a coupon surface, measured 
in less than 7 minutes. Corrosion 
pit density and dispersion across 
the surface is clearly revealed. 
Beside this qualitative aspect, the 
system’s automated image analysis 
detects, counts, and characterizes 
the number of corrosion pits per 
coupon, which in turn measures 
pit density and quantifies the 
material’s sensitivity to corrosion 
(see Figure 2).

Contour LS-K’s automated standard 
analysis avoids operator variability 

Figure 1. Focus variation image of 
corrosion coupon surface after exposure.
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and provides robust, precise 
common methodology to compare 
different tests, materials, and 
corrosion conditions. The sytem 
also reports the volume of each pit, 
which enables easy calculation of 
the sum of the total volume of lost 
material. This is a key parameter 
to directly derive the corrosion 
rate without prior knowledge of 
material density. Each corrosion 
pit is also individually characterized 
for lateral dimensions and depth, 
which indicates corrosion severity 
to the materials they are exposed 
to without the spurious averaging 
effects typically seen when using 
the weight method. Corrosion 
coupon uniformity monitoring 
can also be achieved by the 
measurement of the overall sample 
thickness compared to the coupon 
reference mounting base. In this 
particular case, both swelling and 
material loss can be estimated.

To further reduce operator time 
and improve productivity, the 
Contour LS-K features high 
throughput characterization that can 
sustain multiple sample operations 
on its fully programmable 
XY stage. Various materials and 
environmental conditions can easily 
be tested without further operator 

intervention, while automatic 
analyses deliver results for each 
coupon. Figure 3 shows examples 
of several material coupons 
automatically programmed with 
proper leveling and measured 
with the analysis results logged 
into a database for tracking. In the 
same manner, the ContourLS-K is 
perfectly suited for time monitoring 
of corrosion on multiple coupons 
through multiple measurement 
cycles to accurately determine 
the critical time at which real 
parts fail. To improve accuracy 
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along long-term studies, the 
Contour LS-K provides the ability to 
save recipes, which can encompass 
all experimental and analysis 
conditions for seamless and 
reproducible data results.

Bruker’s Contour LS-K with 
LightSpeed focus variation 
can obtain high-resolution 
topographical information of 
a typical 23 x 50 mm coupon 

area in a few minutes, offering 
comprehensive information 
that verifies and complements 
traditional analysis methods. The 
system’s accuracy, repeatability, 
and ease of use makes it a perfect 
fit for critical corrosion monitoring 
while achieving independent 
results without operator influence. 
The Contour LS-K Optical Surface 
Profiler is a complete testing 
solution that can quickly screen 
new materials, making it the 
perfect dedicated solution for the 
service or development lab.
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Figure 3. Corrosion coupons stage 
programming with labelling and 
data logging.

Figure 2. Automatic detection and analysis of corrosion pits. Total loss volume 
is 0.018 cm3, with the deepest pit at 1.768 mm and the largest pit diameter at 7.27 mm.

Figure 4. Contour LS-K Optical Profiler.


