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1. Problem description  

  
The nitriding layer consist of two layers – a thin upper intermetallic layer, where the thickness varies 

from a few units to a few tens o micrometers, and a diffusion layer that extends to a depth of several 
tenths of a milimeter. The determination of ints depth is described according to DIN 5019-3 as the so-
called effective thickness of the nitriding layer. In this protocol, a measurement of the microhardness 
gradient was carried out to determine the effective depth of the nitriding layer applied to the pin No. 
476683, see Fig. 1.1 for a preview. Determination of the thickness of the intermetallic layer will be solved 
by a separate protocol (Part 2). 
  

  
  

Obr. 1.1: Preview of pin with nitriding layer.  

   

2. Sample preparation, measurement parameters  
  

Due to the size of the pin relative to the depth of the nitriding layer, a separate test body was made 
for the measurement, see Figure 2.1a, from which a metallographic sample was prepared, see Figure 
2.1b. To determine the depth of the nitridation layer, a microhardness gradient HV0.1 was measured on 
the sample at 4 different locations, with an initial measured distance of 60 µm from the surface, each 
time 10 indentations in a diagonal arrangement up to a total distance of 1 mm from the surface. The 
measurements were performed on a QNESS Q30A automatic microhardness tester, using the Vickers 
method with a load of 0.98 N.  
  

     
  

Obr. 2.1: Preview of (a) test body, (b) metallographic specimen for microhardness measurement.  
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3. Results  
  
Table 3.1: Microhardness gradients HV0.1 on the sample with nitriding layer.  

  

  

Measurement No.  
  Indication No. - hardness [HV]    

1  2  3  4  5  6  7  8  9  10  

1  846  558  447  363  385  369  375  367  379  387  

2  901  618  432  384  366  367  371  363  380  356  

3  909  670  458  377  347  362  373  355  382  373  

4  861  716  418  431  363  393  363  403  363  396  

  

  
  

Fig. 3.1: Preview of the measurement of the microhardness gradient HV0.1 on a sample with a nitriding layer.  

  

  

  

4. Summary  
    

From the measured values of the microhardness gradient, microhardness curves were 
constructed, from which the effective depth of the nitriding layer at a distance of 0.233 mm from the 
surface was determined, this value being the average of all curves.  


