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Schematic diagram of com-
positional measurement in
the dendrite (D) core and
interdendritic (ID) region
of single crystal superalloys
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Figure 2 Schematic diagram of stress rupture tests
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Effect of Hot Isostatic Pressing on the Microstructure and High Temperature
Durability of Third-Generation Single-Crystal Superalloys

LI Xiangwei', XIA Zhonghu®, GUO Qiujuan',ZHONG Yumei',ZHANG Shuyan'",ZHANG Peng'
(1. Centre of Excellence for Advanced Materials, Dongguan 523808, China; 2. School of Energy and Power Engineer-
ing, Changsha University of Science & Technology, Changsha 410014, China)

Abstract: In this paper, the effects of conventional heat treatment and hot isostatic pressing (HIP) on the
The

microstructure evolution of the superalloy heat-treated at different temperatures after HIP was studied. The

micro-porosity and microstructure of third-generation singlecrystal superalloys were investigated.
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durability tests were carried out at 850 °C/586 MPa and 1120 °C/140 MPa respectively. The results show
that compared with conventional heat treatment, the eutectics phase are completely dissolved into the matrix
and pores in the alloy completely closed after HIP, with in the dendrite core and interdendritic region
coarsening and growing. When further solution treated at 1280 °C, the coarse in the dendrite core is partially
re-dissolved, yet with large in the interdendritic region. While solution treated at 1310°C, the coarse y' in
the dendrite core and interdendritic region is completely re-dissolved, and the fine re-precipitated. It can be
found out from the durability tests that the permanent micro-cracks at 850 ‘C/586 MPa are mainly caused by
MC carbides, and that the creep rupture life of HIP treated alloys is slightly shorter than that of the
conventionally heat-treated. However, during the deformation at 1120 °C/140 MPa, the TCP phase in the
dendrite core is the main source of cracks, and the properties of the samples after HIP were comparable to
those of the conventionally heat-treated samples.

Keywords: singlecrystal superalloys; hot isostatic pressing; microstructure; dendrite segregation, durable

properties
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