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Table 1 Heat treatment techniques of DD6 alloy B, NGRS HETE; FEARIEIE R ICAl /NG IR p R ET

Sample Heat treatment the &34 SHT E & &AL T FERE, WA AR

1

N

SHT
SHT+1100 ‘C/10 min/WC
SHT+1100 ‘C/30 min/'WC
SHT+1100 ‘C/60 min/WC
SHT+1100 ‘C/10 min/AC
SHT+1100 ‘C/30 min/AC
SHT+1100 ‘C/60 min/AC
SHT+1100 ‘C/10 min/FC
SHT+1100 ‘C/30 min/FC
SHT+1100 ‘C/60 min/FC

500 nm
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Fig.1 Microstructure of alloy after standard heat treatment
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Fig.2 Microstructures of alloy held at 1100 “C for different time followed by WC: (a, d) 10 min; (b, €) 30 min; (c, f) 60 min
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Fig.3 Microstructures of alloy held at 1100 “C for different time followed by AC: (a, d) 10 min; (b, €) 30 min; (¢, f) 60 min

Secondary
7' phase

Secondaryyy’ phase

iy %
o B

500 nm

K14 1100 CORIRA IRl ¥8-& 42 1 B 0B SR
Fig.4 Microstructures of alloy held at 1100 “C for different time followed by FC: (a, d) 10 min; (b, ) 30 min; (c, f) 60 min
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Fig.5 Size distributions (a-b) and volume fractions (c) of secondary y’ phase after holding for different time and cooling at different speeds:

(a) FC and (b) AC
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Fig.6 EDS mappings of y' phase and secondary y’ phase after holding at 1100 C for 60 min followed by AC
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Fig.8 Composition analysis of y/y’ phase under AC conditions: (a) chemical composition of y’ phase; (b) elemental content of y and y’ phases after
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Fig.9 TEM images of y’ precipitates of DD6 alloy after holding at 1100 ‘C for 30 min: (a) overall morphology of y’ precipitates; (b) HRTEM
image of sawtooth groove of y' precipitates; (c) fast inverse Fourier transform pattern of sawtooth groove edge; (d) fast inverse Fourier

transform pattern of sawtooth groove root; (e¢) overall morphology of secondary y’ precipitates; (f) HRTEM image of secondary y'/y
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Effect of Short-Term Aging Treatment on y’ Phase Precipitation Behavior
in DD6 Single Crystal Superalloy

Li Xiaopeng, Xie Youshui, Huang Yao, Zhao Yihan, Sun Yanwen, Zhao Chengzhi, Zhang Hexin
(Collage of Materials Science and Chemical Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract: The effects of different cooling speeds on the microstructure evolution of second-generation nickel-based single crystal superalloy DD6
were revealed by high-resolution transmission electron microscopy and scanning electron microscopy. Results show that under air-cooling
conditions a large number of secondary y’ precipitates are distributed at the matrix channels. The secondary y’ precipitates progressively evolve
from spherical to cuboidal and then to butterfly-like shapes. And the size also increases with time. Sharp crevices appear at the edges of the y'
precipitates and gradually evolve into serrated grooves. Under furnace-cooling conditions, a large number of fine spherical secondary y’
precipitates are distributed in the collective channel, and the width of the matrix channel decreases and is negatively correlated with the holding
time. Under water-cooling conditions, there is no secondary y’ precipitate in the matrix channel. The cubicity of y’ precipitates is complete, and
there is no significant change in morphology with the prolongation of the holding time. y’ precipitates produce a large number of positive-negative
edge-type dislocations between the two-phase interfaces in the process of selective decomposition. The positive-negative edge-type dislocations on
the two sides of the phase boundary meet, producing annihilation, which reduces the surrounding energy and promotes the selective decomposition
of the y’ precipitates.
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