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Fig.1 Schematic diagram of tensile test specimen (Unit: mm)
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Table 1 Main chemical composition of GH625 alloy (mass

fraction, %)

C Cr Mo Nb+Ta Fe
0.294 21.6 8.90 3.672 0.506

Si Al Ti Co Ni
0.0175 0.283 0.299 0.0254 Bal

KH Quanta200 ZY 414 F AT B RS AV 1B K
B B RA S HATIE, T2 HE 10 kV; Pt
FAERFH D/max—2400 B X SFEATHMY, IR AR
Cu K, 54k, BHE 40 kV, B HIR 150 mA, K 0.02,
FARGELE 7 (°)/min, JEHERT 2 mmX 10 mm, $9#577
AONESHH .
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Fig. 2 Secondary electrons images of GH625 alloy: (a) As-annealed after forging; (b) Thermal aging for 1X10° h at 993 K;
(c) Thermal aging for 3 X 10> h at 993 K; (d) Thermal aging for 5X 10° h at 993 K
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Fig. 3 TEM images of intragranular y' phase and y” phase of GH625 alloy: (a) As-annealed after forging; (b) Thermal aging for
1X 10° h at 993 K; (c) Thermal aging for 3 X 10° h at 993 K; (d) Thermal aging for 5X 10° h at 993 K
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Fig. 4 XRD patterns of GH625 alloy
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Fig. 5 Relationship of main precipitated phases content and aging time: (a) Analyzed by heat insulation method; (b) Analyzed by

Rietveld fitting method
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Fig. 6 Relationship between tensile properties of GH625

alloy and aging time
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Table 2 Relationship between volume fraction of main

precipitated phases and aging time

Volume fraction/%

Aging time/h
y ' Y 4
0 100 0 0 0
1000 71 19 <5 <5
3000 69 12 10 9
5000 50 <5 17 28
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Effect of long-time aging on
precipitated phase and tensile properties of GH625 alloy

LI Ya-min, ZHU Rui-ming, LIU Hong-jun, JIA Zhi

(State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The effect of long-time aging on the precipitated phase and tensile properties of GH625 alloy was investigated
by scanning electron microscopy(SEM), transmission electron microscopy(TEM), X-ray diffractiometry and tensile tests.
Using heat insulation method and Rietveld full spectrum fitting method, the volume fractions of the main precipitated
phases of GH625 alloy during thermal aging were quantitatively analyzed. The relationship between volume fraction of
precipitated phases and tensile properties was further analyzed. The results show that the y phase in the microstructure of
GH625 alloy transforms into y’ phase, »" phase and d phase in sequence during long-time aging at 720 ‘C.With aging time
prolonging, the volume fractions of y” phase and J phase increase, and the volume fraction of the y’ phase increases firstly
and then decreases. The tensile properties of GH625 alloy are significantly affected by the precipitated phases. The y’
phase and y” phase can improve the strength of the alloy, but the y” phase with large size is not good to the plasticity of
the alloy. The precipitation and growth of the large amount of § phase decrease the strength of the alloy, but increase the
yield ratio, while the plasticity of the alloy decreases greatly.

Key words: GH625 alloy; precipitated phase; long-time aging; quantitative analysis; tensile properties
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