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Table 1 The melt refining and pouring temperatures

GamY FEHRIRL L C DR/ C
No.1 1450 1450
No.2 1450 1550
No.3 1500 1450
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Fig. 1 Size of test samples
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Fig. 2 Grain distribution of alloy samples prepared by different refining and pouring temperatures
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Fig. 3 Dendrite morphologies of alloy samples prepared by different pouring temperatures
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Fig. 4 Microstructures of alloy samples prepared by different pouring temperatures
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Fig. 6 Average rupture lives of alloys prepared by different refining
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Influence of Refining and Pouring Temperature on Microstructures and
Stress Rupture Properties of K417G Nickel-Based Superalloy

LIU Zi-yu', ZHANG Feng-jiang’, XUN Shu-ling?, XIE Jun?, SHU De-long?, HOU Gui-cher?’, YU Jin-jiang’,
ZHOU Yi-zhou?

(1. Guiyang AECC Power Precision Casting Co., Ltd.,Guiyang 550014, Guizhou, China; 2. Institute of Metal Research, Chinese
Academy of Sciences, Shenyang110016, Liaoning, China)

Abstract:

In this work, different refining and pouring temperatures have been used to prepare K417G nickel-based
superalloy. By observing and analyzing the casting microstructure and testing the stress rupture property of
the alloy at 760 °C /645 MPa, the influence of refining and pouring temperatures on the microstructure and stress
rupture property of the alloy have been investigated. Results show that raising the refining temperature could
reduce the sizes of the carbides and homogenize the carbide distribution in the as-cast alloy. Reducing the
pouring temperature could decrease the size of the crystalline grains, dendrite spacing and carbides in the
alloy. It could also transform the eutectic structure from y’ eutectic into (y+y’) eutectic. The main fracture
mechanism of the alloy during stress rupture at 760°C. /645 MPa is that cracks initiate in the MC carbides in
the inter-dendrite regions, and propagate along the normal stress direction, which cause the alloy to occur
fracture. Wherein, the smaller size and more uniform distribution of the carbides in the alloy is thought to be
the main reason that the alloy prepared by refining at 1 500 °C. and pouring at 1 450 °C. displays a better stress
rupture property.
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K417G; refining and pouring temperatures; as-cast structure; stress rupture property

(i, ) &H, ldm@foundryworld.com )



