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Table 1 Chemical composition of the four samples (1~4) (/%)

Samples 1 2 3 4
Cc 0.0 0.040 0.085 0.130
Co 12.0 11.9 12.0 11.8
Cr 5.05 4.95 5.04 4.94
w 6.00 5.80 6.03 5.77
Mo 1.03 1.01 1.01 1.01
Re 5.08 4.96 5.18 4.87
Al 5.99 6.03 6.05 5.99
Ta 8.14 7.96 8.18 7.85
Hf 0.09 0.08 0.08 0.07
Ni Bal. Bal. Bal. Bal.
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Table 2 Value of primary dendrite arm spacing (PDAS)
with different contents of carbon

Carbon content, w/% PDAS/um
0.0 252.8482
0.04 265.757
0.085 292.6343
0.13 273.7472
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Fig.1 Schematic diagram of measurement processing: (a) primary dendrite arm spacing, (b) carbide, and (c) eutectic
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Fig.2 OM images of the as-cast dendritic microstructure for alloys with different carbon contents: (a) 0.0%, (b) 0.04%,

(c) 0.085%, and (d) 0.13%
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Fig.4 y/y" eutectic morphologies of alloy DD90 with different carbon contents: (a) 0.0%, (b) 0.04%, and (c) 0.085%
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Effect of Carbon Content on the Solidification Microstructures
in Nickel-base Single Crystal Superalloy DD90

Yu Zhuhuan, Guo Hao, Qu Lianying, Zhai Yanan
(Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract: The effect of carbon content on the solidification microstructure of single crystal superalloy DD90 was investigated. The results
show that with the increase of C content the primary dendrite arm spacing increases, and the range of solidification temperature expands.
Meanwhile, the carbides increase gradually in amount and their morphologies change from blocky shape to Chinese script-type, and then
the Chinese scripts link together to form skeleton-like. With the increase of C content, the number of y/y’ eutectic and coarse primary y’
phase decrease. C addition promotes the degree of segregation of Al, while reduces the degree of segregation of Re, Mo and W.

Key words: nickel-based single crystal superalloy DD90; carbide; y/y’ eutectic; segregation
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