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Project Description 
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Ni-based superalloys are high performance metals which have been extensively used 
for applications at high temperatures where corrosion resistance is also required. 
The stability of the mechanical properties at high temperatures is related to the 
formation of precipitates through specific aging treatments. Depending on the 
composition, different strengthening phases such as γ’, γ’’ or some carbides can 
appear in the austenitic γ phase and their effectiveness is strongly related to their 
size and distribution. In addition to the strengthening phases, other deleterious 
phases such as the δ phase, which can appear in Nb containing superalloys, can also 
form. Therefore, a deep knowledge of the precipitation characteristics of each alloy is 
important in order to design proper processing routes and aging treatments. Even 
though the precipitation kinetics have been determined for several Ni-based 
superalloys, the effect of the processing parameters, which has been reported to 
influence the characteristics of the precipitation phenomena, has not been fully 
assessed. In Figure 1 it can be observed how strain accumulation in partially 
recrystallized microstructures can induce heterogeneous precipitation. In this 
project, it is proposed to evaluate the effect of processing parameters on the 
microstructure and precipitation characteristics of Ni based superalloys. With this 
purpose, stress relaxation tests, which have been used in previous studies to 
determine the kinetics of precipitation, will be performed. The advantage of these 
tests is that different thermomechanical cycles can be applied to the samples prior to 
relaxation. Therefore, the effect of processing parameters, namely strain, strain rate 
and temperature, on the precipitation kinetics will be assessed using this technique. 
The characteristics of the precipitation in 
terms of the nature, size and distribution of 
the precipitates will be done by scanning 
electron and transmission microscopy. The 
different microstructures will also be 
characterized mechanically at room and high 
temperatures under creep conditions. The 
results will be used to suggest alternative 
processing routes, for example the possibility 
of direct aging after forming, in order to 
reduce the processing stages and energy 
requirements.                                               Figure: SEM image of heterogeneous precipitation 
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