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Abstract: Superalloy GH2909 bars produced by a Chinese supplier present high notch sensitivity during
high temperature creep performance test.In order to understand the reason for this issue the imported and
studied GH2909 alloy bars had been compared in terms of their chemical compositions microstructures and
mechanical properties and the microstructure development of studied alloy during processes from forging to
heat treatment had been investigated as well.Chemical composition analysis results showed there was no ap—
parent difference between imported and studied alloys.However microstructure observation indicated two al—
loys present remarkable difference.For the studied alloy the notch sensitivity is attributed to the random
distribution of Laves phase inside the grain which is expected to be caused by the inappropriate forging
process.Based on the research results an improved forging process was proposed. By increasing the final
forging temperature controlling recrystallization of the alloy and precipitating Laves phase along the grain
boundary a new GH2909 alloy bar with suitable microstructure and excellent properties was successfully
prepared and the problem of notch sensitivity of domestic GH2909 alloy bar was solved.
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Table 1 Comparison of chemical compositions between domestic and imported alloys %
C Si Ti Cr Fe Co Ni Nb+Ta Mn
<0.06 0.25~0.5 1.3~1.8 <1 12~16 35~40 4.3~5.2 <I
0.024 0.386 1.52 0.253 40.85 14.05 37.76 4.95 0.031
0.021 0.443 1.43 0.042 41.26 13.35 38.17 4.82 0.015
Mo Al Cu P S Mg B (0] N
<0.2 <0.2 <0.5 <0.015 <0.015
0.106 0.055 0.067 <0.005 0.000 5 <0.003 <0.003 0.009 5 <0.002
0.018 0.065 0.026 <0.005 0.001 2 <0.003 <0.003 0.007 7 <0.002
H As Sh Pb Ce Ta Bi Sn Zr
0.000 19 <0.002 <0.002 <0.002 <0.003 <0.002 0.003 2 0.002 8 <0.002
0.000 21 <0.002 <0.002 <0.002 <0.002 <0.002 0.005 0.002 6 <0.002
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Fig.1 Microstructure of domestic and imported alloys
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Fig.2  Fracture morphology of domestic and imported alloys bar after creep rupture test
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Fig.3  Microstructure development of domestic GH2909 alloy during processing
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Fig.4 Microstructure of forged domestic GH2909 alloy without/with improved processing
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Table 2 The mechanical properties of GH2909 alloys
obtained at improved forging technology GH2909 \
=4.0 =23.0 GH2909
TI9R2-415 1 8.8 44.00
2 9.4 118.58
o o
T19R3-180 1 12.0 57.00 1) GH2909
Laves
5 GH2909 Laves
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Fig.5 GH2909 bar after forging with improved process ( a) Ruptured tensile test specimen
( b) Fracture morphology of ruptured specimen ( ¢) and (d) microstucture
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