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Fig.1 Optical microscopy images of cross-sectional microstructures of SC1 (a), SC10 (b), SC50 (c) and SC300 (d) samplesi”

R1 NAIERRSESEMNIERRSESEM
BREFHERE
Table 1 Solidification characteristic temperatures of different
NizAl and Ni based SC superalloys™®*%
Classification Alloy  TJ/C To/'C AT/IC Ref.
Mo-rich NisAl based SC ~ Thiswork 1378 1347 31 [13]
AM3 1364 1323 41 [16]
DD3 1356 1321 35 [17]
. . CMSX-4 1387 1347 40 [18]
2nd generation Ni based SC
AlloyB 1406 1355 51 [19]
CMSX-10 1403 1371 32 [18]

AlloyD 1407 1362 45 [19]

1st generation Ni based SC

3rd generation Ni based SC
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Table 2 Primary dendrite arm spacing (4q), temperature gradient
(G), withdrawal rate (V) and equilibrium segregation
coefficient (k) of different NisAl and Ni based SC super-

all OyS[13,27-32]
Classification ~ Alloy  Jgdum G/Kem? Vipm's® k Ref.
Mo-rich NEAL e work 164-217 170 50-300 0.71 [13]
based SC
1st generation ~ AM3 51~116 360 50~600 0.69 [27]
Ni based SC DD3  186~291 45 30~200 0.74 [28]

2nd generation CMSX-4 227~315 30~60 19~41 0.63 [29]
Ni based SC  AlloyB 61~103 250 50~500 0.49 [30]
3rd generation CMSX-10 188~390 20 14~97 0.62 [31]

Ni based SC ~ AlloyD  46~88 250 50~500 0.51 [32]
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Fig.3 BSE images of as-cast microstructure in SC10 sample (a), SC50 sample (b), and SC300 sample (c, d)©*
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Research Development of Solidification Characteristics of a Mo-rich
NisAl Based Single Crystal Superalloy

Ai Cheng’, Li Shusuo?, Zhou Jian?, Gong Shengkai?, Liu Lin®, Song Xuding®
(1. Chang’an University, Xi’an 710064, China)
(2. Beihang University, Beijing 100191, China)
(3. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: As compared with traditional Ni based single crystal (SC) superalloy, the composition characteristic of Mo-rich NizAl based SC
superalloy is high Al and Mo contents, which indicate that this alloy has the advantage of low density. This work summarized the solidification
characteristics of this alloy. Al was found to significantly increase the average liquid diffusion coefficient during solidification, and the liquid
diffusion coefficients of NisAl based SC superalloys were one to two orders of magnitude higher than those of Ni based SC superalloys, reaching
10® m?%s magnitude. Meanwhile, high Al and Mo contents in experimental alloy led to the solidification of interdendritic primary y' phase and
Mo-rich phase at the last stage of solidification, which was significantly different from the typical interdendritic precipitation of Ni based SC
superalloy (y/y' eutectic and y' phase). Moreover, the influence of high Al and Mo contents on solidification characteristic temperatures was little.
Mo had the strongest tendency to segregate to interdendritic residual liquid phase during solidification of Mo-rich NisAl based SC superalloy, and
this microsegregation behavior can decrease the tendency of freckle formation. The investigation of solidification behavior of this Mo-rich NisAl
based SC superalloy will be beneficial for the preparation technique and industrial application for this newly developed SC superalloy.

Key words: Mo-rich; NisAl based single crystal superalloy; average liquid diffusion coefficient; last stage solidification behavior; microsegre-

gation behavior
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