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Fig. 1 The test bars with different pouring temperatures
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Fig. 2 The dendrite microstructures of the alloys at different pouring temperatures
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Fig. 3 The eutectic morphologies of the alloys at different pouring temperatures
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Fig. 4 Element segregation ratios of the alloys at different
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Fig. 5 The -y ' morphologies of the alloys at different pouring temperatures
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Fig. 6 The micropores of the alloys with different pouring temperatures
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Fig. 7 The residual eutectic microstructures of the alloys at different pouring temperatures
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Table 1 Effect of pouring temperature on the stress rupture
properties of the alloy at 1 100 °C/140 MPa
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Influence of Pouring Temperature on Microstructures and Stress Rupture
Properties of Ni-Cr-Co-Mo-Ti-Re-Hf-Al-W-Ta Crystal Superalloy

LIU Xiao—gong', YANG Zhao®, HAO Qi-zan', SHI Zhen-xue'

(1. Science and Technology on Advanced High Temperature Structural Materials Laboratory, Beijing Institute of Aeronautical
Materials, Beijing 100095, China; 2. Aviation Military Representative Office of Military Aviation Bureau of the Army Equipment
Department in Beijing, Beijing 100095, China)

Abstract:

The Ni-Cr-Co-Mo-Ti-Re-Hf-Al-W-Ta single crystal superalloy test bars were casted at at 1 560 °C and 1 510 °C
in the directionally solidified furnace. The microstructures of the alloy with different pouring temperatures
were analyzed by using of OM and SEM. The stress rupture properties of the alloy at 1 100 °C /140 MPa were
tested. The influence of pouring temperature on the microstructures and stress rupture properties of the Ni-Cr-
Co-Mo-Ti-Re-Hf-Al-W-Ta alloy was investigated. The results showed that with lower pouring temperature,
the chain freckles formed on the surface of the alloy, the dendrite arm spacing and y/y’ eutectic increased and
have not evenly distributed, the extent of elements segregation was large, the size of y’ phase was slightly
large. The micropore and residual eutectic were large, the size and morphology of the y' phase after heat
treatment had no obvious change and there was much more residual eutectic around with freckles with lower
pouring temperature. The stress rupture lives were low with lower pouring temperature, because the dendrite
arm spacing, eutectic and micropore increased.
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