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Fig.2 Standard heat treatment curves
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Fig.3 Morphologies of carbides in DZ125 alloy: (a) as-cast and

(b) after heat treatment
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Fig.4 Microstructure evolution of y’ during heat treatment: (a) as-cast, (b) solid solution, and (c¢) full heat treatment
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Fig.5 Recrystallization microstructure by blowing sand 60 s at
0.3 MPa for as-cast alloy after standard heat treatment:
(a) microstructure of recrystallization and (b) morphology

of amplified equiaxed crystal
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Table 1 Thickness of surface recrystallization layer

No. Stress/MPa  Sand blowing time/s Thickness/pm

1 0.3 60 45
2 0.4 60 60
3 0.5 60 100
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Fig.6 Creep curves of DZ125 alloy at 980 °C, 235 MPa
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Table 2 Creep life of recrystallized DZ125 alloy under the

conditions of 980 °C, 235 MPa

Sand blowing San.d Creep Elongation Sample
No. . . blowing 7. .
intensity/MPa . life/h 1% thickness/mm
time/s

1 0.3 60 48.12 19.7 2

2 0.3 60 51.41 28.6 4

3 0.4 60 49.73 22.4 2

4 0.4 60 50.61 39.3 4

5 0.5 60 53.28 22.4 2

6 0.5 60 50.16 32.7 4
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Fig.7 Schematic diagram of sand impact alloy surface:
(a) plastically deforming area and (b) residual stress

distribution
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Fig.8 Schematic diagram of the distribution of dislocation in
surface layer of alloy after blowing sand: (a) as-cast
blowing sand and (b) recrystallization after standard heat

treatment
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Fig.9 Relationship between the intensity of blowing sand and

the thickness of recrystallization
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Table 3 Layer accounted for the proportion of the thickness

of the sample

No Recrystallization Load area Load area
) thickness/um (2 mm-sample)/% (4 mm-sample)/%
1 45 2.2 1.1
2 60 3 1.5

3 100 5 2.5
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Fig.10 Carbides morphologies of recrystallization around grain

boundary: (a) carbides around grain boundary after
recrystallization and (b) carbides around grain boundary

after crept under the condition 980 °C, 235 MPa
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Fig.11 y' phase raft after crept 50 h at 980 C, 235 MPa:
(a) features of y’ phase raft and (b) N-type y’ raft
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Fig.12 Morphologies of crack initiation in alloy surface after
creep 50 h at 980 °C, 235 MPa: (a) macro crack and

(b) micro crack
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Fig.13 Internal crack initiation in the alloy at 980 ‘C, 235 MPa

during creep
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Effect of Recrystallization Thickness on Creep Properties
of Directionally Solidified DZ125 Alloy

Qu Yanping', Zhou Jinhua', Yu Xingfu', Wu Yuchao', Peng Zhijiang®, Zhang Mingjun?, Huang Aihua’
(1. Shenyang University of Technology, Shenyang 110870, China)
(2. AVIC Shenyang Liming Aero-Engine (Group) Corporation Ltd, Shenyang 110043, China)
(3. AVIC Commercial Aircraft Engine CO., Ltd, Shanghai 200241, China)

Abstract: The surface of as-cast columnar crystal DZ125 alloy was blew sand followed by standard heat treatment process to obtain the
recrystallization layers with different thickness, and the creep life of the alloy was measured. The effect of recrystallization and its
thickness on the creep properties of the alloy was analyzed. The microstructure of the alloy was observed by scanning electron microscope.
The results show that after heat treatment the thickness of the recrystallization layer on the surface of the columnar crystal DZ125 alloy is
different at varied sand blowing intensity; with the sand blowing intensity increasing, the recrystallization layer thickness increases. The
carbide in the as cast DZ125 columnar crystal alloy is slice, strip or grain, and the carbide after the standard heat treatment is partly
dissolved, the size of the slice is reduced, and holes appear on the surface of slice carbide. Strip carbides turn into grains, and the original
grain size declines. A small amount of grain carbides are precipitated around the grain boundaries after recrystallization. The creep lives of
2 mm and 4 mm thick samples with different recrystallization thickness are roughly equal to each other under the condition of 980 °C and
235 MPa, while decreased by 30% compared to that of the columnar crystal alloy without recrystallization. During the creep, the carbides
in the grains are accumulated and grow around the grain boundary, which is beneficial to improve the strength of grain boundary. During
creep the crack initiation is mainly along with the recrystallization grain boundary which is vertical to the stress axis. Crack initiation
points also exist in the internal of the columnar crystal alloy. The y' phase rafted in recrystallization grains indicates that the grain
boundaries of recrystallization have certain strength, although they weaken the creep strength of the alloy.

Key words: recrystallization; column crystal; carbide; creep; raft
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