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Microstructure and Defects Analysis of As—cast HK40 and HH40 Heat-resistant
Alloy Radiant Tube Elbow

LIU Dongfang, MENG Yu, ZHANG Huaxia, MA Guohong
(Center of Melting & Casting, AECC Beijing Institute of Aeronautical Materials, Beijing 100094, China)

Abstract: Taking HK40 and HH40 alloy as the research object, the microstructure and defects of two kinds of radiation
tube elbow were analyzed, and the types and distribution of the defects were discussed. The results show that the as-cast
microstructure of HK40 is austenitic and eutectic with skeleton-like carbide, and the main type of carbide is M,C;. The
structure of as-cast HH40 alloy is composed of austenite, a small amount of ferrite, and a mixture of austenite and carbide.
The carbide types are mainly My;Cy and a small amount of M,C;. The typical defects of HK40 and HH40 alloy industrial
radiant tube elbow castings are all microporous, and the porosity is the most serious in the middle of the wall thickness.
The looseness in the most serious area of HK40 and HH40 alloy radiant pipe elbow reaches grade 12 and grade 3,

respectively. Compared with HH40 alloy, HK40 alloy has a wider solidification interval and a greater tendency to loose.
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Tab.1 The chemical composition of two radiating tube
elbow alloys

44288 Cr Ni c Si  Mn P S Fe

HK40 2329 1923 035 134 141 0.025 0.004 #ft
HH40 2434 1099 023 1.63 147 0.027 0.005 #it
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Tab.2 Element distribution of each phase in HK40 alloy

Fe Ni Cr Si
FE A BE AR 53.6 203 243 1.8
R B 0% BE A 24.1 23 73.1 0.5
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Fig.1 Typical microstructures of as-cast HK40 alloy
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Fig.2 Typical microstructures of HH40 cast alloy
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Tab.3 Element distribution of each phase in HH40 alloy

Fe Ni Cr Si
HE AR AR 59.8 11.9 26.8 1.5
KB BEAE 64.2 6.7 28.7 0.4
B BEAE 21.3 33 75.3 0.1
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cast alloy
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Fig.3 Three-dimensional morphologies of carbides remaining on the matrix after phase extraction of two alloys
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Fig.5 DSC thermal analysis curves of HK40 and HH40 alloys
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Fig.6 Distribution of casting defects of HK40 alloy radiant pipe elbow after dye penetration
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Fig.7 Typical defect in HK40 alloy radiant tube elbow
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Fig.8 Defective structure in the middle of wall thickness in HK40 alloy casting
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