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Measuring Task 
 

Cold rolling with patterned steel rolls is the final
step in the production of high-quality sheet metal
surfaces.  The condition of the roll is crucial for the 
surface quality of the sheet metal. Poorly ground
rolls or rolls worn by use directly lead to changes in 
the topography of the sheet surface. 
 
The conventional method of measuring the 
roughness depth Ra with a profilometer while the 
line is stopped is time consuming and not very 
accurate. Since the Ra value only describes the 
average roughness shape, complex changes in 
the surface topography cannot be registered. A 
measurement procedure that captures the wear of 
the roll during the cold rolling process would be a 
great advantage in production. 
 

Solution 
 

The OptoSurf OS 500 scattered light measuring 
instrument captures the inherent roughness over 
an area of 0.9 mm diameter with the help of the 
optical parameter Aq. It reacts not only to the 
roughness shape, but also captures changes in 
the profile angles due to roll wear. The sensor 
operates independently of the surface velocity and 
can therefore be directly integrated into the
finishing machine.    
 
With the help of a linear drive, it is also possible to 
move the sensor over the width of the sheet to 
capture the entire surface. The measurement data 
is transferred to a compact industrial PC via a USB 
interface. As well as the graphical depiction of the 
process, all the measurement data is stored in a
SQL data base. 
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·  Recognition of roll wear  
 

· Control of roughness and structure 
 

· Recognition of process disturbances  
 



 

OptoSurf GmbH I Nobelstr. 9-13 I D-76275 Ettlingen I Tel.: +49(7243)766013 I info@optosurf.com I www.optosurf.com 
 
 

       Sheet Metal 
Appl icat ion Note 10-10

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Roughness Results  
 

To demonstrate the functionality of the scattered 
light method, sheet strips were extracted at the 
beginning and the end of the running time of the 
roll and measured over a length of 80 mm. The 
sheet from the beginning shows a mean
roughness value of Aqm = 39.2 � m, while the 
sheet at the end of the running time has a value 
of Aqm = 52.2 � m.  
 
The results are independent of the velocity with 
which the surface is moved. If the sheet moves 
faster than the sample rate of the sensor (max. 
2,000/sec), the integration occurs over a slightly 
larger measurement area (standard 0.9 mm).   
 
Further important properties of the OS 500 when 
used for in-line measurement in a finishing 
machine are the insensitivity to external 
vibrations and the robustness even in harsh 
environmental conditions. 
 

Topographical Analysis Results  
 

For the interpretation of the scattered light 
results, parallel experiments with a confocal 
microscope were performed. Both of the 
topographical measurements (sheet A and sheet 
B) were analysed using special software.  
 
The circular graphic is a surface histogram of all 
gradients on the surface. A perfect mirror would 
result in a single dot in the center (profile angle 
0°). As this grows into a circle, the frequency of 
steeper profile angles increases. The optical 
roughness parameter Aq reacts to these 
changes in the profile angle and shows that the 
surface of sheet B is “optically” rougher than that
of sheet A. This is also confirmed by the visual 
impression. Interestingly enough, the simple 
roughness shape parameter Sa (surface area 
roughness parameter) stayed almost the same 
(sheet A: Sa = 1.28 µm; sheet B: Sa = 1.20 µm).  
 

Before implementing the scattered light 
technique into a rolling process, it is advisable to 
undertake several measurements with a profile
measurement system to correlate Aq to Ra and 
Rz. 
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Scattered light value (Aq) 

Scattered light value (Aq)  


