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Fig.1 Recrystallized grains of SC superalloy SRR99 after heat treatment at different temperature
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Fig.2 Relationship between recrystallized layer depth of SC

superalloy SRR99 and annealing temperature

JoZ ST T CMS X2 AL IR E W I T [ VA IR BE
B i L GUE AT AR S5 R R , BRI A 41 /vy
BT AR , FI4S i R S e B T K AR, B
1] X 3soREL Ky R DA Byl 3 i A B P AR A A TR, X P-4 o
Al I TR AR LR R 42 % S M 9T 5 1) [EI DZ22
BERFLRT AN, BRSBTS 2 ATy £
VA I T DR 3, A SO AR IE I 9T B R SRROO A 4 T 45
From it 2 B, RS L B SR e T K%, ARG T E
B T A K BB B Ey M %, SRR AR 2T
T A i [ X3 T 4K 4 ) RS RS, B TE AR B LR )

200

180} ] ]
160 -
w140}
E 120}
f# 100}
80 |
60 |-

40 L

0 50 100 150 200 250
HAbFE i) /min
B3 PRSRRVSERESEEETRE TBLEREEE
FEFAAL IR B
Fig.3 Relationship between recrystallized layer depth of SC

superalloy SRR99 and annealing time
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Fig.4 Effect of high-temperature oxidation on recrystallization
depth of SC superalloy SRR99
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Abstract: With excellent high-temperature mechanical properties, directionally solidified(DS) and single crystal(SC)
superalloys have become the most important materials for turbine blades of advanced aero-engines. The excellent
mechanical properties of DS and SC superalloys mainly result from the elimination of grain boundaries perpendicular
to the main stress axis. Since recrystallized grains may introduce disadvantageous orientations and high-angle grain
boundaries, they will dramatically reduce the mechanical properties of DS and SC components. In the present work,
the main influencing factors of recrystallization of DS and SC superalloys were analyzed and summarized, including
annealing temperature, annealing time, second-phase particles, deformation temperature, high-temperature oxidation
and surface treating processes.
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