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Study on Precipitation and Dissolution Behavior of
o Phase in GH4169 Alloy
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Abstract The precipitation behavior of & phase of 1 050 “C 1 h solution-treated GH4169 alloy aging treated at 800 ~
980 °C and the dissolution rule of § phase in alloy after 900 °C 20 h pre-precipitation treatment alloy solution-treating at 980
~1040 °C are studied. The results indicate that the peak temperature of & phase precipitation occurred at approximately
900 C. & phase precipitates in grain boundary and twin boundary first, and & phase transforms from granular to short rod
and even needle. Intragranular § phase transforms from 4" phase. Growing up mechanism of & phase is influenced by tem-
perature. § phase dissolves during no less than 980 “C solution treated from § phase boundaries first, and then transforms
from needle to short rod and granular. Needle-8 phase in grain boundary dissolves faster, and transforms to short rod or

granular. The & phase shall be completely dissolves by solution-treated at =1 020 C.
Material Index GH4169 Alloy, 8 Phase, Precipitation, Dissolution
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Table 1 Chemical composition of test GH4169 alloy /%
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2.2 3 MM HAT RIS Fig.1 Microstructure of test GH4169 alloy solution-treatment at
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2 1050 C 1 hEERE GH4169 4445800 C(a,) (b,) (¢;)(d;),900 T (a,) (by)(ey)(dy),950 C(a;)(hy)(e)
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Fig.2 Morphology of structrue of GH4169 alloy solution-treated at 1050 “C for 1 h, then aging-treated at 800 °C (a,) (b,) (¢;)

(d;),900 C (a,)(b,)(c,)(d,),950 C (a;)(b;)(e;)(d;) and 980 C (a,) (b,) (¢c,)(d;) for 1 h (a;)(a,)(a;)(a;),5h
(by) (by) (by) (by),10 h (e,)(c,)(e;)(e,) and 20 h (d,) (d,) (d;) (d,), SEM
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Table 2 Precipitation behavior of & phase in test GH4169 alloy
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Fig. 3 Morphology of structure of test GH4169 alloy solution-

treated at 1 050 for 1 h then aging-treated at 900 °C for 20 h

FE4 900 C 20 h ABFRLAYIEY GHA169 44248 980 C(a,) (b, ) (¢,)(d;),1000 C(a,)(b,) (¢,)(d,),1020 T(a;) (b;)(e;)
(d;) #1040 C(a,) (b,) (e;) (d) ¥ 5 min(a, ) (a,) (a;) (a,) ,15 min(b, ) (b,) (b;) (b;) ,60 min(e,) (e;) (e5) (ey)

F1180 min(d, ) (d,) (d,) (d,) YZHLUEH , SEM

Fig.4 Morphology of structure of test GH4169 alloy aged-treated at 900 “C for 20 h then solution-treated at 980 C (a,) (b, ) (¢c,)

(d,),1000 C (a,)(b,)(c,)(dy),1020 C (a;) (by)(cy)(dy) and 1040 C (a,) (b,) (c,) (dy) for 5 min (a,) (a,) (ay)
(ay),15 min (b;) (b,) (b;) (by) ,60 min (¢;)(c;) (e;) (c;) and 180 min (d,) (d;)(dy)(dy), SEM
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