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Table 1 Chemical analysis of GH3625 alloy used in the experiment (%, mass fraction)

Cr Mo Fe Nb Ti Al

Co Si C P S Ni

21.66 8.58 4.19 3.31 0.16 0.1

0.29 0.32 0.044 0.0033  0.0004 Bal.
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Table 2 The treated processes of the specimens and the corresponding specimen names

Treated processes

Specimen names

Annealing at 1000 °Cfor 20 min + Air cooling
Annealing at 1080 °Cfor 20 min + Air cooling

Annealing at 1160 °Cfor 20 min + Air cooling

AT1000
AT1080
AT1160
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Fig.2 Microstructure characteristic diagram and corresponding distribution diagram of GH3625 alloy cold-rolled pipe
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Fig.3 IPF diagram and grain size distribution of GH3625 alloy under different annealing temperatures



(a-a1) AT1000; (b-b1) AT1080; (c-c1) AT1160
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Fig.4. Grain boundary characteristics and grain boundary misorientation distribution of GH3625 alloy under different annealing temperatures
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Fig.5. Recrystallization and recrystallization distribution of GH3625 alloy under different annealing temperatures
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Table 4 Influencing factors of sawtooth rheology of GH3625 alloy

. o Grain size(um) fras(%) Type of serration £c(%) Acavg(MPa)

SR O d et 200°C  565°C  290°C  565°C  290°C 565 °C
1000 321 14.89 59.3 A B 1457 0 35 1557
1080 3705 1819 55.2 A+B B 13.67 0 2.9 13
1160 56.09 3185 49.2 B+C B 11.31 0 23 1241
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Fig.8 Morphology of GH3625 alloy tensile fracture at 25 T~565 <C under annealing at different temperatures
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Fig.12 The contribution of different strengthening mechanisms to
the yield strength of different annealed specimens and the

corresponding experimental values
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Effects of temperature and twin boundaries on the mechanical properties and
Protevin-Le chatelier ( PLC) effect

Abstract: In this paper, EBSD, SEM, TEM and quasi-static uniaxial tensile tests were used to study the effects of temperature and twin

boundaries on the mechanical properties and Protevin-Le chatelier (PLC) effect of GH3625 alloy. The results show that with the increase of

annealing temperature (1000 C~1160 <C), the recrystallized grains of the annealed specimen grow, resulting in the annihilation of part of the

annealed twin boundaries, which reduces the content and strength of the annealed twin boundaries of the alloy. And it is found that the lower the
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annealing temperature, the greater the critical strain value of the alloy with PLC. At the same time, the tensile deformation of the annealed
specimen at 25 <C and 290 <T is mainly dominated by dislocation slip and deformation twin, while at 565 <C, the dislocation slip is mainly
dominated by dislocation slip, and a large number of lamination faults are formed. With the increase of deformation temperature, dislocations tend
to pass through grain boundaries and annealed twin boundaries, resulting in PLC, weakened grain boundary strengthening effect, and decreased
alloy strength. In addition, the specimen with an annealing temperature of 1000 <C has an excellent combination of strength and plasticity in the
temperature range of 25 C~565 <, which is mainly attributed to the interaction of pre-existing fine grains and a large number of annealed twin
boundaries with dislocations, as well as the combined effect of deformed twins and lamination faults formed during tensile deformation. In
addition, it is found that the twin content and deformation temperature have a significant effect on the rheological amplitude of the PLC.

Key words: GH3625 alloy; Temperature; Twin boundaries; Mechanical properties; Protevin-Le chatelier (PLC) effect
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