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Table 1 Composition of Ni-based single crystal superalloy

[7-8, 14-15, 2627, 30-37]

Mass fraction/%

Alloy - - Ref.
Al Co Cr Mo W Re Ta Ru Ti Ni
SC1111 6.0 7.1 3.6 1.0 5.4 4.4 7.9 2.6 - Bal. [14]
SC1211 6.0 6.9 6.5 1.0 5.4 4.0 7.9 2.6 - Bal. [14]
SC1121 6.0 6.9 3.5 2.4 5.5 4.1 8.0 2.7 - Bal. [14]
SC1112 6.0 6.9 35 1.0 5.4 4.0 8.0 4.0 - Bal. [14]
SC2221 6.0 14.4 6.2 22 5.3 3.9 8.0 2.6 - Bal. [14]
SC2212 6.0 14.4 6.1 1.0 53 3.9 7.9 3.7 - Bal. [14]
SC2122 6.1 14.5 3.5 24 5.4 4.0 8.0 3.9 - Bal. [14]
4Re6W 5.7 8.5 4.5 1.4 6.0 4.0 8.0 - - Bal. [7]
SRe6W 5.7 8.5 4.5 1.4 6.0 5.0 8.0 - - Bal. [7]
6Re6W 5.7 8.5 4.5 1.4 6.0 6.0 8.0 - - Bal. [7]
2.5Cr3Re 5.7 8.5 2.5 1.4 7.0 3.0 8.0 - - Bal. [7]
4.5Cr3Re 5.7 8.5 4.5 1.4 7.0 3.0 8.0 - - Bal. [7]
0.1Mo 5.7 8.5 4.5 0.1 9.0 3.0 8.0 - - Bal. [7]
1.8Mo 5.7 8.5 4.5 1.8 9.0 3.0 8.0 - - Bal. [7]
8W4Re 5.7 8.5 4.5 1.4 8.0 4.0 8.0 - - Bal. [7]
3Re7TW 5.7 8.5 4.5 1.4 7.0 3.0 8.0 - - Bal. [7]
4Re7TW 5.7 8.5 4.5 1.4 7.0 4.0 8.0 - - Bal. [7]
SRe7TW 5.7 8.5 4.5 1.4 7.0 5.0 8.0 - - Bal. [7]
2.5Cr4Re 5.7 8.5 2.5 1.4 7.0 4.0 8.0 - - Bal. [7]
4.5Cr4Re 5.7 8.5 4.5 1.4 7.0 4.0 8.0 - - Bal. [7]
Alloy A 6.2 8.0 7.0 2.0 5.0 3.0 7.0 - - Bal. [15]
Alloy B 6.2 8.0 7.0 2.0 5.0 3.0 7.0 - 0.5 Bal. [15]
Alloy C 6.2 8.0 7.0 2.0 5.0 3.0 7.0 - 1.0 Bal. [15]
ORu alloy 6.0 12.0 5.0 1.0 6.0 5.0 8.0 - - Bal. [30]
1.5Ru alloy 6.0 12.0 5.0 1.0 6.0 5.0 8.0 1.5 - Bal. [30]
3Ru alloy 6.0 12.0 5.0 1.0 6.0 5.0 8.0 3.0 - Bal. [30]
DD3 5.8 5.0 9.5 42 5.5 - - - 2.3 Bal. [31]
RR2100 6.0 12.0 2.5 - 9.0 6.4 5.5 - - Bal. [32]
RR2101 6.0 12.0 25 - 9.0 6.4 5.5 2.0 - Bal. [32]
ERBO/1 5.6 9.6 6.4 0.6 6.5 2.9 6.5 - 1.0 Bal. [33]
ERBO/15 52 3.1 6.8 42 7.9 - - - 33 Bal. [33]
ERBO/17 5.4 9.4 4.2 - 11.8 - 7.2 - - Bal. [26]
ERBO/18 5.7 10.0 4.4 - 12.4 - - - 2.0 Bal. [26]
ERBO/19 4.3 9.4 4.1 - 11.7 - 7.2 - 1.9 Bal. [26]
X3 5.8 5.8 3.0 3.0 6.0 5.0 5.6 3.0 - Bal. [8]
CMSX-4 5.2 11.0 5.7 0.4 5.2 3.0 5.6 - 0.7 Bal. [34]
PWA1484 5.6 10.0 5.0 2.0 6.0 3.0 8.7 - - Bal. [35]
ME-15 7.1 7.5 7.0 1.5 2.4 1.5 6.2 - - Bal. [27]
Alloy W 6.5 10.0 3.0 - 9.0 3.0 5.0 - - Bal. [36]
Alloy Mo 6.5 10.0 3.0 7.0 / 3.0 5.0 - - Bal. [37]

M8 7.6 - - - - - 5.6 - - Bal [8]
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Research progress on y/y’ partitioning behavior of
alloying elements in nickel-based single crystal superalloys

AI Cheng', LI Qing', CHEN Xi*, GUO Min’, HUANG Tai-wen®, LIU Lin®

(1. School of Materials Science and Engineering, Chang'an University, Xi'an 710064, China;
2. Xi'an Saite Simai Titanium Industry Co., Ltd., Xi'an 710018, China;
3. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: This paper summarized y/y’ partitioning behaviors of alloying elements in Nickel-based single crystal
superalloys. The existing research results indicated that Re, Cr, Co, Mo, Ru and W elements mainly distributed in y
phase, while Al, Ta and Ti elements mainly distributed in y' phase. Meanwhile, y/y’ partitioning behaviors of
alloying elements was found to be affected by the interaction of alloying elements. For example, the partitioning
ratios of Re, Cr and Mo elements increased with increasing the Re+Cr+Mo content and Ta+Ti content in single
crystal superalloy, and the partition ratio of W element increased with increasing the Ta+Ti content in single crystal
superalloy. Meanwhile, Ru addition resulted in "reverse distribution" of alloying elements in some alloys, but
“reverse distribution” caused by Ru element was not a common phenomenon. Moreover, the partitioning ratio of
Ta element significantly decreased with increasing the Ta-Al mass ratio in single crystal superalloy.

Key words: nickel-based single crystal superalloy; alloying element; y/y’ element partitioning behavior;
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