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The role of the interface width and compositional transitions across the interface is of particular interest 
in multicomponent Ni-base superalloys, since these factors can influence important processes such as 
the coarsening kinetics [1], which in turn can affect the overall mechanical properties [2,3]. Prior 
atomistic simulations [1,4] and experimental observations [5] show that the γ/γ’ interface is not abrupt, 
but has a definite transition width, comprising of an order-disorder, and a compositional component [5]. 
With this background, it becomes imperative to understand the dependence of interface width in these 
superalloys, as a function of various thermomechanical processing conditions.  
 
This study focuses on the understanding of the compositional gradients of the primary alloying 
elements, Al, Cr, Co, Mo and Ti, across the γ/γ’ interface in Rene’ 88 DT, a multicomponent Ni-base 
superalloy. The precipitates of the ordered L12 γ’ phase can have varying sizes and morphologies 
depending upon the cooling rates experienced from a supersolvus annealing treatment, and subsequent 
aging treatments [6]. Figure 1 shows an energy filtered TEM 
(EFTEM) image (using the Cr M-edge) of the typical bimodal 
distribution of γ’ precipitates (darker phase) in Rene’ 88 DT 
slow-cooled from the supersolvus annealing temperature. The 
larger precipitates are referred to as primary γ’, while the 
smaller ones are the secondary γ’. The compositional gradient 
(as measured using 3DAP Tomography) of key alloying 
elements across the matrix/primary γ’ interface is shown in 
Figure 2 based on a proximity histogram (or proxigram) 
analysis [7]. As seen in Figure 2, the “compositional” 
interface width is ~ 0.6 nm, using Cr as a basis. A 
measurement of the interface width across the 
matrix/secondary γ’ interface, in the same sample, yields a 
substantially larger value of ~ 3.8 nm. This difference can be 
possibly attributed to the different undercoolings (below the γ’ 
solvus temperature) associated with the formation of primary 
and secondary γ’ precipitates. A detailed study of the size and 
compositional evolution of primary and secondary γ’ 
precipitates as a function of cooling rate and aging at 760°C 
will be presented.  
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Figure 1. EFTEM image (using Cr-M 
edge) showing primary (indicated by 
arrows) and secondary (circled) γ’ 
precipitates in slow-cooled Rene’ 88 DT 
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Figure 2. Compositional gradients (proxigrams) of primary alloying 
elements across the primary γ’ / matrix γ interface plotted for the 
un-aged, slow-cooled Rene’ 88 DT sample. 

Figure 3. Compositional gradients (proxigrams) of primary alloying 
elements across the secondary γ’ / matrix γ interface plotted for the 
un-aged, slow-cooled Rene’ 88 DT sample. 
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