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Fig.1 Reconstruction of all dataset (a) and a slice of data, ~30
nm thick taken from the bulk dataset displaying only one
refractory element of Ni-10.0A1-8.5Cr-1.0W-0.5Re-0.5
Ru(b)
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Fig.2 Concentration profiles across the y/y' interface of each
element of Ni-10.0A1-8.5Cr-1.0W-0.5Re-0.5Ru aged at
1073 K for 256 h
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Table 1 Elemental compositions (at%) of y- and y'-phases

and partitioning ratios g /7 of Ni-10.0A1-8.5Cr-

1.0W-0.5Re-0.5Ru

0.95 17
0.90

0.85
0.1 0.2 0.3 0.4 0.5 06 0.7 0.8 0.9 1.0
Distance, /nm

Element y-matrix y'-precipitates K"
Ni 80.81+0.083 76.323+0.121 0.944+0.003
Al 6.873+£0.064 17.448+0.107 2.539+0.007
Cr 10.368+0.053 4.082+0.056 0.394+0.035
w 0.636+0.017 1.676+0.036 2.634+0.126
Re 0.645+0.017 0.242+0.014 0.374+0.031
Ru 0.669+0.017 0.229+0.014 0.343+0.029
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Fig.3 Experimental partial RDF vs. radial distance, r, out to the
tenth nearest-neighbor distance in y'-precipitates for

Ni-10.0A1-8.5Cr-1.0W-0.5Re-0.5Ru
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Distribution of Alloying Elements in a Ni-based Superalloy after Long-time Aging

Huang Yanyan' %, Zhou Qinghua', Liu Qing?, Cai Congde’
(1. Sichuan University, Chengdu 610065, China)
(2. Chongqing University, Chongqing 400044, China)

Abstract: Distribution of alloying elements of a Ni-based superalloy after long-time aging was studied by LEAP 4000X Si. Elements like
Ni, Cr and Re preferentially partition to the y phase, while Al and W have a preference for y' phase. A local accumulation of Ni is found on
the matrix side at the y/y' interface, leading to a reduction of interfacial free energy. The sum solute elemental concentration is ~25at% and
the experimental partial RDFs of Al-R (R=Re, Ru or W) exhibit negative correlation at first-NN distances in precipitates, indicating that
refractory elements substitute preferentially to the Al sublattice sites. The solid-solution strengthening effect of refractory elements and the
increase in precipitates volume fraction result in an increase in microhardness, compared to the base Ni-Al-Cr alloy.

Key words: Ni-based superalloy; atom probe tomography; elements distribution; strengthening

Corresponding author: Zhou Qinghua, Ph. D., School of Aeronautics and Astronautics, Sichuan University, Chengdu 610065, P. R. China,
Tel: 0086-28-85408929, E-mail: gh.zhou@foxmail.com



