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Microstructural evolution and modeling for creep def or mation of
Ni base single erysal

CAO Juan, SHI Duo-q , WANG-Yan-rong

(School of Jet Propulsion,
Beijing University of Aeronauticsand Astronautics, Beijing 100191, China)

Abstract : By analyzing the microstructural_evolution andcreep of NA SAIR100 at differ-
ent stressesin several high temperatures, four-dominating parametersof microstructural evo-
lution as"well, as its relationship with creepcurves were found out. While the change of
precipitate s thickness and interlamellar spacing during rafting was considered , a microstruc-
tural evolution model was established based on the primary rafting model , the deformation
process of precipitation, the matrix and the creep curves was obtained. By comparing with
the tests, the influence of different microstructural evolution processes on creep curves was
given, showing that , if four parameters changein microstructural evolution at high temper-
atureis consdered, the model can smulate the creep of material at different stresses and
temperatures preferably and more close to the reality.
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Table 2 Raft finishing time of NASAIR100 under

different temperatures and stresses

/ K / MPa /h
310 50
1198
207 150
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Table 3 Tertiary stage start time of creep of NASAIR100
under different temperatures and stresses

/ K / M Pa tier/ D
310 100
1198
207 750
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148 600
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1311
147 530
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4 NASAIRIO0
Table 4 Creep parameters of NASAIRL00 at different temperatures
IK( ) 1198(925) 1273(1000) 1311(1038) 1400(1127)
E MPa 87100 82000 79717 73364
v 0.4 0.4 0.4 0.4
Cu/ MPa 186643 175715 170822 157208
Ci2/ MPa 124429 117143 113881 104805
b nm 0.25 0.25 0.25 0.25
) - 0.0036 - 0.0036
y' / nm 250 250 330 250
Y / nm 34 34 55 32
y' | % 68 68 63 70
a 0.153 0.083 0.103 0.036
B/10°° 2.2 2.2 2.2 2.2
Po 0.01 0.01 0.01 0.01
vi'/ (nmv g) 0.0553 5.53 0.00553 0.553
vily g 61.4 61.4 61.4 61.4
D/10° 3 ((nm/ ) - MPa) 2.93 2.93 2.93 2.93
v /1073 (nm/ 9) 6.1 3.81 5.81 12.37
Vol i 24.8 24.8 24,8 25.3
E*/ (3 m?) 0.06 0.06 0.06 0.0539
@/ 10° 31.0 31.0 31.0 31.0
5 NASAIRIO00
Table 5 Parameters'cf microstructural evol uation of . NASAI R100 at-different temperatures and stresses
/K | M Pa n k108 a b k/10°°
310 1.456 4.3 108. 942 -5.05 4.82
1198
207 1.4886 0.664 108. 942 -5.05 1.02
207 1.278 99.9 139. 935 -6.85 4.82
1273
148 1.278 99.9 139. 935 -6.85 1.53
179 1.278 100 189.98 - 9.59 4.82
1311
147 1.456 4.3 189.98 - 9.59 4.82
60 1.278 6.0 79.05 - 3.68 4.82
75 1.278 6.0 79.05 - 3.68 4.82
1400
90 1.278 10 105.8 -5.22 4.82
125 1.278 10 105.8 -5.22 4.82
8 NASAIR100 1273
K , 207 M Pa 148
MPa )

2(b)
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