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Report:

In former annealing experiments at the ROBL with nitrogen implanted Ti-6Al-4V
a phase transformation from TiN to Ti2N was found. This experiment was
performed to find the activation energies for the dissolution of TiN and Ti2N
crystallites. The experiments were performed using the ROBL high temperature
chamber. Ion beam and plasma ion immersion implanted samples were
investigated. For the ion beam implanted samples different implantation energies
were studied. The dynamic dissolution process of the TiN phase was studied
recording the (200) Bragg peak during isothermal experiments at three different
temperatures. The appropriate temperatures were estimated form the previously
performed temperature scans. At the wavelength of 0.154 nm grazing incidence
technique was applied. Some experiments were done at different incidence
angles to compare the dynamical process in different depths but no significant
changes were recorded.
All measured peaks were fitted with Gaussian curves. Without texture, the
integrated intensity of the Bragg peak should be proportional to the amount of
crystallites. With the data taken at three temperatures it is possible to calculate
three different reaction velocities. From estimated velocities at different
temperatures follows the activation energy by an Arrhenius plot.



The decrease of intensity of the TiN (200) Bragg reflection with time is depicted
in figure 1. To normalisation of the intensities was performed relative to the room
temperature peaks. Figure 2 shows the corresponding Arrhenius plot.

For a comparision with the literature data one has to take into consideration that
the activation energy is a temperature dependent value, i.e. for TiN we found an
activation energy of 198 ± 14 kJ/mol for the temperature range 600°C-800°C.
The literature value [1] is given by 210 kJ/mol for a temperature range of
1300°C to 1670°C. As the activation energy becomes higher for higher
temperatures the value obtained by the XRD measurement corresponds well.

Time dependent decomposition of TiN in
Ti-6Al-4V alloy. Ion beam implanted sample at 80 keV with a fluence of 6x1017 N+/cm2 

Figure 1: integrated intensity of the TiN 200 Bragg peak, measured with an angle of
incidence of 1°.
Figure 2: corresponding Arrhenius plot to derive the activation energy

 [1] F.W. Wood, O.G. Paasche, Thin solid films, 40 (1977) 133-137
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