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ABSTRACT GH984G is a new Ni-Fe-Cr based alloy which has been designed for use as superheater, reheater,
and header materials for boilers in 700°C advanced ultra-supercritical (A-USC) coal-fired power plants.
Compared with the CCA617, Nimonic 263 and IN 740 alloys, the GH984G is an economic alloy due to the
elimination of Co and its containing more than 20%Fe. As a precipitation hardened alloy, the size of ¥
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precipitates has great influence on the tensile properties. Theprecipitates become coarse during long  -term
thermal exposure. The coarsening behavior of y~ precipitates is closely related with Ti/Al ratio. However, there are
few investigations about the influence of Ti/Al ratio on the coarsening behavior ofprecipitates of GH984G
alloy. Therefore, in this paper, the coarsening behavior of ¥ precipitates and its influence on tensile properties of
GH984G alloy with two Ti/Al ratios was investigated during long-term thermal exposure. The results show that
the growth kinetic of thé precipitates can be explained by Lifshitz -Slyozov-Wagner’s theory of element
diffusion controlled coarsening during long-term thermal exposure at 700 and 750°C. The rate of y precipitates
growth of the alloy with high Ti/Al ratio is higher. At 800°C, the rate of ¥ precipitates growth decreases with
increasing the thermal exposure time. The coarsening behavior does not follow the Lifshitz-Slyozov-Wagner’s
theory. The reasons are attributed to the effect of elastic interaction energy and the depletion of y -forming
elements in y matrix. The Ti/Al ratio has no obvious influence on 700 ‘C tensile properties during long-term
thermal exposure between 700 and 800°C. The 700 ‘C yield strength has no obviously decreases even if after
thermal exposure at 700 °‘C for 10480 hours. The ductility increases after thermal exposure at 800 ‘C. The
variation of strength and ductility is attributed to the coarsening of y~ precipitation. The deformation mechanism is
the moving dislocations shear y precipitates and the stacking faults form iny” precipitates. The fracture mode is
the mixture fracture mode. The Ti/Al ratio has no significance influence on the deformation mechanism and the
fracture mode.
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Tablel Chemical compositionsof the experimental alloy(mass fractional.%)

Alloy C B Cr Mo+tNb Fe Al Ti  Ti+Al Ti/Al  Ni

Gl 0.04 0006 201 341 205 098 099 197 1.00 Bal

G2 0.04 0006 200 344 206 083 118 201 142 Bal
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Fig.1 OM images showing microstructures of GH984G alloy after standard heat treatment with Ti/Al=1.00 (a)
and Ti/Al=1.42 (b)
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Fig.2Precipitatesafter standard heat treatment and EDS (a)SEM image of Ti/Al=1.00; (b)SEM image of
Ti/Al=1.42; (c)EDS of MC with the SAEDP in the inset; (d)EDSof M»Cg with the SAEDP in the inset; (e) TEM

image of the ultrafine coherent y~ precipitates
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Fig.3 y" morphologies of high Ti/AIGH984G alloy after thermal exposureat 750°C for
1000h(a);3000h(b);5000h(c) and10000h(d)
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Fig.4 Evolutions of average particle size ofy precipitates at 700, 750 and 800°C, respectively
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Table 2Diffusioncoefficientsof AL Ti elements in y matrix(m?/s)

Temperature/'C Al Ti
700 1.46 X107 7.1X10°
750 8.1x107 3.33x 10
800 3.85x10°® 1.37X107
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Fig.6Growth kinetics of y* precipitates of GH984G:(a) Ti/Al=1.00; (b)Ti/Al=1.42
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Table 3 Effects of long-term aging on GH984G

R,,/MPa R,02/MPa /% y/%

Alloy state Ti/AlI=1.00 Ti/Al=1.42 Ti/AI=1.00 Ti/Al=1.42 Ti/Al=1.00 Ti/Al=1.42 Ti/AlI=1.00 Ti/Al=1.42

Standard heat
733 745 477 480 42 44 45 42.5

treatment
700°C/10480h 745 745 545 535 40 42 43 45
750°C/10480h 640 660 385 400 40 42 435 48.5
800°C/10480h 560 565 265 250 64 61 60 59

Rm- tensile strength: Ryo-yield strength; d-elongation; -reduction of area
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Fig.7Micrographs of 700°C tensile fracture surfacethermally exposed alloysat: (2)700°C; (b)750°C and (c)800°C
for 10480h; (d)TEM morphology of y" phase in 700°C tensile specimen after aging at 750°Cfor 10480h
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