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Fig.1 Schematic diagram of specimens for rotary bending HCF tests (mm)
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Fig.4 High cycle fatigue life curves of alloy with different orientation
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Fig.5 High cycle fatigue fracture samples of alloy with different orientation
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Study on Processing Characteristics of Superalloy GH141

NIU Yongji ', ZHANG Zhiwei’, AN Ning’, GAO Yang *
(1. School of Material Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. Beijing Beiye Functional Materials Corporation, Beijing 100192, China)

[ABSTRACT] In this paper, the cold work hardening characteristics, static recrystallization characteristics and the effect
of heat treatment on the hardness and microstructure of GH141 nickel-based deformation superalloy had been studied.
The results show that the solution temperature of GH141 alloy must be above 1060°C.. The cooling speed has a significant
effect on the hardness, and the effect of water-cooling softening is obviously better than air cooling, which shows that
precipitation hardening covers the softening effect of heat treatment during cooling. It needs to be heated above 1050 °C for vy’
large-scale dissolution. The recrystallization of the cold deformed alloy can be completed at 1050°C , and the grain coarsening
will occur above 1120°C.

Keywords: Superalloy GH141; Recrystallization; Processing characteristics; Cold working; Hot treatment
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Effect of Crystal Orientation on High Cycle Fatigue Properties of
Fourth Generation Single Crystal Superalloy DD15

SHI Zhenxue, LIU Shizhong, ZHAO Jingian, WANG Xiaoguang, LI Jiarong
(Science and Technology on Advanced High Temperature Structural Materials Laboratory, Beijing Institute of Aeronautical
Materials, Beijing 100095, China)

[ABSTRACT] The fourth generation single crystal superalloy DD15 with [001], [011] and [111] orientations was cast
using seed method in the directionally solidified furnace. The high cycle fatigue properties of the alloy with different
orientation were investigated at 800°C. . The microstructure, fracture surface and fatigue ruptured microstructure of the alloy
with different orientation were studied. The results show that the alloy with different orientation has obviously various as-
cast dendritic structure and heat treated y' phase on the section perpendicular to the solidified direction. The high cycle
fatigue properties of alloy at 800°C has anisotropy and fatigue limit of the alloy decreases with the sequence of [111], [001]
and [011] orientation. The high cycle fatigue of alloy with different orientation breaks along the plane. The angle between
the fracture plane and the stress axis of the sample is different and decreases with the sequence of [011], [001] and [111]
orientation. The high cycle fatigue fracture characteristics are basically the same. Fatigue source zone, crack propagation
zone and transient fracture zone can be seen on the fracture surface of the alloy with different orientation. The fatigue
crack initiated at or near the surface and propagated along {111} planes. The river pattern and fatigue striation can be seen
in the crack propagation zone. The cleavage step and tear ridge can be seen in the transient fracture zone. The fracture
mechanism is all quasi-cleavage fracture. The y' phase morphology still maintained cubic after fracture because of lower
test temperature.

Keywords: Single crystal superalloy; DD15; High cycle fatigue; Crystal orientation; Anisotropy
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