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Fig. 7 Interfacial dislocation networks in the alloy after long term aging at 1 100 °C for different time
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Microstructural Evolution of a Kind of Nickel Base Single Crystal
Superalloy with Low Content of Rhenium During Long Term Aging

GUO Yuan-yuan, LIU Chen—-guang, ZHANG Mai, ZHANG Xuan-ning, XU Jian-wei, ZHANG Jian, LUO
Yu-shi

(Science and Technology on Advanced High Temperature Structural Materials Laboratory, AECC Beijing Institute of
Aeronautical Materials, Beijing 100095, China)

Abstract:

The microstructural evolution of nickel base single crystal superalloy with low rhenium after long term aging
at 1 000 °C and 1 100 °C for different times was observed by SEM. The results showed that during long term
aging at 1 000 °C , with the aging time increasing, y’ phase particles grew up gradually. After long term aging
for 1 000 h, most of y’ phase still kept cubic, and the size of y' particles reached about 1 pm. The existence of
internal stress in dendrites led to different morphologies of the Y’ phase at different regions in dendrites. After
long term aging at 1 100 °C for 100 h, the ¥’ phase gradually linked and merged, and the y’ phase rafted completely
after long term aging for 500 h. With the increase of aging time, the spacing of dislocation networks at y/
v’ interface decreased and the rafting structure coarsened gradually. After long term aging at 1 000 °C for 1 000 h
and 1 100 °C for 500 h, only a small amount of p phase precipitated, and the alloy had good microstructural
stability.
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