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Fig.1 Tensile properties of FGH98 alloy at 23, 650, 750 and
815 ‘C (Rm-tensile strength, Rp»-0.2% yield strength,

A-elongation, Z-reduction in area)

Kl 2 FGHI8 &4t BEA RIS WBLAN . 750 CHLAN S YA ¥ SEM T
Fig.2 SEM images of FGH98 alloy after heat-treatment (a) and tensile deformation at 23 °C (b) and 750 C (c) (the black arrow shows

the tensile loading direction)
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Fig.3 TEM images of dislocation structures in FGH98 alloy

after tensile deformation at 23 C
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Fig.4 TEM images and SAED patterns of FGH98 alloy after tensile deformation at 650 C (a, b), 750 C (c, d), and 815 C (e)
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Fig.5 Stacking faulting formation model by dislocations shearing y’ particles
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Fig.6 Schematic illustrations of twinning in L1, structure created
by a/3<112> partial dislocations: (a) stacking fault and a
thin twin created by one a/3<112> partial dislocation
shearing »', (b, c¢) a true twin created by passage of
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Fig.7 Schematic illustrations of forming continuous twins: (a) over-
lapping isolated stacking faults in p' particles and
(b) annihilation of the dislocations at the y/y" interface,

formation of continuous twins?*
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Deformation Behavior and Mechanisms of Tensile in A Advanced
High-performance Nickel-Based PM Superalloy

Huang Hailiang', Liu Guoquan'?, Wang Hao', Hu Benfu'
(1. School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)
(2. Collaborative Innovation Center of Steel Technology, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The deformation microstructures, deformation behavior and mechanisms of FGH98 after tensile tests at room temperature (23
°C) and intermediate temperatures (650, 750, 815 °C) were investigated by scanning electron microscopy (SEM) and transmission electron
microscopy (TEM). The results show that FGH98 alloy, with multi-mode size distribution )’ phase, obtains excellent tensile properties at
room temperature and intermediate temperature. The dislocations shear y’ phase, forming stacking fault (SF) in the y’ precipitate and a
dislocation loop around the y’ precipitate, which is the dominant deformation mechanism during the tensile deformation at room
temperature. The dislocation loop hinders the subsequent dislocation movement. However, forming SFs and deformation twins by
dislocations shearing y' phase becomes the dominant deformation mechanisms at intermediate temperatures. With the increasing of the
deformation temperature, the deformation mechanisms transfer from SFs to deformation twins, and the density of twins increases. The
model of @/3<112> partial shearing the y’ precipitate forming stacking faults and twins was given. With the increase of strain, the stacking
faults accumulate on the adjacent {111} planes, promoting the formation of continuous twins. The formation of continuous twins can
coordinate the deformation between the y and y’ phase and release the deformation stress, resulting in enhancement of the alloy plasticity.

Key words: Ni-based PM superalloy; dislocation; stacking fault; deformation twins; deformation behavior

Corresponding author: Wang Hao, Ph. D., Associate Professor, School of Materials Science and Engineering, University of Science and

Technology Beijing, Beijing 100083, P. R. China, Tel: 0086-10-862334314, E-mail: hwang@ustb.edu.cn



