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Table 1 Chemical composition of valve alloys (/%)

Alloy Cc Cr Ni Al Ti Mo Nb \Y Fe
46Fe-33Ni-15Cr 0.046 14.40 33.14 2.10 2.85 0.53 0.52 - Bal.
50Fe-27Ni-20Cr 0.060 20.46 26.37 1.03 2.25 - 1.14 0.40 Bal.
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Fig.1 Diagram of equilibrium precipitated phase of two alloys
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Fig.2 y' precipitate phase morphologies of 46Fe-33Ni-15Cr alloy
after aging for different time: (a) 1000 h and (b) 2000 h
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1 3 50Fe-27Ni-20Cr & 4 B BUAS [F] B (8] 1) o AH T 50
Fig.3 y' precipitate phase morphologies of 50Fe-27Ni-20Cr alloy
after aging for different time: (a) 1000 h and (b) 2000 h
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Fig.4 Relationship between y' precipitate content and aging time
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Fig.5 XRD patterns of 46Fe-33Ni-15Cr alloy after different

aging time
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Kl 6 46Fe-33Ni-15Cr &4 offl [ TEM B/ & SAED 164F
Fig.6 TEM image and SAED pattern of o phase in
46Fe-33Ni-15Cr alloy
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Fig.7 Curves of ¢ phase content vs aging time

8 50Fe-27Ni-20Cr & 4[] oftl [f) TEM I & SAED fE#f
Fig.8 TEM image and SAED pattern of o phase in
50Fe-27Ni-20Cr alloy
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Fig.9 Morphology and SAED pattern of Laves phase in
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SE  24-Rug-14

Kl 10 50Fe-27Ni-20Cr & 4:7E 700 CHf %k 2000 h /5 ) Laves
HH SEM BE A

Fig.10 SEM image of Laves phase in 50Fe-27Ni-20Cr alloy
after aging at 700 “C for 2000 h
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Fig.11 Morphology of MC phase in 50Fe-27Ni-20Cr alloy
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Fig.12 Morphology of MC phase in 46Fe-33Ni-15Cr alloy
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Precipitates in Two Kinds of Fe-Ni-Cr Valve Alloys

Wang Liminl, Hu Ri®
(1. Special Steel Research Institute, Central Iron and Steel Research Institute, Beijing 100081, China)
(2. High Temperature Material Research Institute, Central Iron and Steel Research Institute, Beijing 100081, China)

Abstract: Precipitates in 46Fe-33Ni-15Cr and 50Fe-27Ni-20Cr valve alloys were investigated by SEM, TEM and XRD. The results show
that 46Fe-33Ni-15Cr alloy contains y’, @ and MC phase after solution and aging, while 50Fe-27Ni-20Cr alloy contains ', ¢, MC and Laves
phase. The y' phase has two patterns, spherical and cellular in 46Fe-33Ni-15Cr alloy. But y’ phase is spherical in 50Fe-27Ni-20Cr alloy, and
its size is 20~40 nm, which is smaller than that in 46Fe-33Ni-15Cr alloy. The ¢ phase distributes in strip on the grain boundary in
46Fe-33Ni-15Cr alloy, but it precipitates in needle shape along the grain boundary in a certain orientation in 50Fe-27Ni-20Cr. After aging
at 700 °C for 1000 h, the amount of ¢ phase in 46Fe-33Ni-15Cr increases more rapidly than that in 50Fe-27Ni-20Cr alloy with the increase
of aging time. The amount increasing extends of ¢ phases of two alloys are almost the same after aging for 1000~2000 h.

Key words: 46Fe-33Ni-15Cr alloy; 50Fe-27Ni-20Cr alloy; precipitate; ' phase; ¢ phase
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