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Table 1 Standard composition of superalloy K424 (/%)

Composition Content/% Composition  Content/%
C 0.14~0.20 Al 5.00~5.70
Cr 8.50~10.50 Ti 4.20~4.70
Co 12.00~15.00 Nb 0.50~1.00
w 1.00~1.80 \% 0.50~1.00
Mo 2.70~3.40 Ni Bal.
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Fig.1 Dendritic structure and micro shrinkage porosities

in the test bar
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Fig.2 Black and white picture of the shrinkage porosity
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Fig.3 Single micro shrinkage porosity in K424 test bar
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Fig.4 Swarms of micro shrinkage porosities in K424 test bar
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Fig.5 Micro shrinkage porosity and MC carbides near it
(A-light and dark areas; B-dark areas; C-MC carbides)
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Table 2 Composition of the granules
Composition Ti Nb Mo W
Content, /% 45.8 32.93 13.54 7.73
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Fig.6 Micro shrinkage porosity (a) and distribution of elements
near it: (b) Ni, (c) Cr, (d) Co, (e) Al, (f) Ti, and (g) Mo

(A-dendritic structure; B-interdendritic structure; C-MC

carbides)
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Table 3 Microhardness of different structures (MPa)

No. Dendritic Interdendritic MC carbides
structure structure
1 4130 4930 18730
2 4130 4680 36380
3 4240 4680 36380
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Fig.7 Backscattered electron image of MC carbides
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Fig.8 Fracture surface of a creep rupture life test bar
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Interdendritic Shrinkage Porosity and Microsegregation
of Superalloy K424 in Investment Casting Process

Ai Houwang™?, Lv Zhigang'?, Guo Xin'?
(1. Tsinghua University, Beijing 100084, China)

(2. Key Laboratory for Advanced Materials Processing Technology, Ministry of Education, Beijing 100084, China)

Abstract: Since the creep rupture life of superalloy K424 drops sometimes in investment casting process, we investigated the shape and

distribution of defects in the test bars by scanning electron microscope (SEM) and microhardness tester. The causes of the defects and

influences on creep rupture were analyzed. The results show that there are micro shrinkage porosities in interdendritic regions and intact

regular octahedron shaped MC carbides can be founded nearby. The microsegregation of the elements is in different degrees and the most

serious element is Cr. The micro shrinkage porosities are mainly attributed to that the adjacent dendrite arms join each other and split

liquid alloy into closed parts. The micro shrinkage porosities cause stress concentration in the test bars and thus lead to the shorter high

temperature creep rupture life.
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