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Table 1 Experimental parameters

Sand blasting parameter Value
0.4
Intensity/MPa 0.5
0.6
1

Time/min 2
3
60#
Gravel diameter 80#
100#
10

Distance/cm 15

20
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Fig.1 OM (a) and SEM (b—d) images of the cross-sectional microstructure of 4777DS alloy: (b) y/y' eutectic, (¢) y’ phases in dendritic arms, and

(d) y" phases in interdendritic regions
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Fig.2 Thermal equilibrium phase diagram (a) and DSC curve (b) of 4777DS alloy
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Fig.3 Recrystallization morphologies of 4777DS alloys with different sandblasting intensities: (a) 0.4 MPa, (b) 0.5 MPa, and (c) 0.6 MPa
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Fig.4 Schematic diagram of recrystallization depth
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Table 2 Average depth of recrystallization under different sand-

blasting conditions

Sand blasting parameter Value Average' de}?th of
recrystallization/pm
0.4 51.25
Intensity/MPa 0.5 57.03
0.6 60.22
1 -
Time/min 2 69.78
3 85.65
60# 96.81
Gravel diameter 80# -
100# 45.94
10 -
Distance/cm 15 53.80
20 44.89
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Fig.5 Recrystallization morphologies of the 4777DS alloy with different sandblasting time: (a) 2 min and (b) 3 min
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Fig.6 Recrystallization morphologies of the 4777DS alloy with different sandblasting gravel diameter: (a) 60 # and (b) 80 #



. 768 - W] B RS TR

555 %

Riecny;stallization

Reenystallization

K7 ARIBTHEEE 2 T 4777DS & & 45 v
Fig.7 Recrystallization morphologies of the 4777DS alloy with different sand blasting distance: (a) 15 cm and (b) 20 cm

R FF45 i i 7 (P 8 7 73k ) DA S B TRAR I 45 s i 9 (141 8
FEESOTES.
3.8 MREMKAETEALLELN

W 9 Fra , & X AR HEAT FA b 35 1) A8 T m b 1R )
TH] 2 2 2O 5= T 45 B, RO RO B 23 A 7E B RD SR TH , B2l
W R0 R THI R o A AEAE R BB AR T,y ARG, 384
TE R EUR KIRIAGEE KR y 4, AT 2 R 7~8 pm.
M TR A LA FERT , BRI BB VAR T 4y AR AE W 1D i (1)
TRFERTH , 75 B J5 1 R A0 3 3ok A2 o Bl B 45 i 1 3K 3l
T 51K PG b A e IR S KRR AT TEM &
TIE, R I A0 B B8 4 (30 43 Can B 10 FE TR HE T 7)), 22
AT 51 AL AL p FARIEE 5 AR, — R,
X TR R A 4, BRSNS ITE AL BN B y/y ST AL R
7%, I 5 2 M AR EN y P, K E R4 N )5 2k
AL ER I AR P AL SR AR SR AL T IR T .
3.9 EWBLASh

545 1 1 R b, B o g ] A 0 1 HEAT , p FEAS T AT
e B R B S AR e A SR DD AG., 2 AP
LU

_ %
r,= AG.-AG, 2

3
AG., =~ 1om (3
3(AG,-AG,)

Ay AL IR B E HRE  AG, N AL AR B HhfE,

Wavclboundany

L

20 jpm

8 MIFFL M IS
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Effect of Sandblasting on Recrystallization Defects of Directional Solidification 4777DS
Superalloys and Its Mechanism

Zhang Qiongyuan'?, Zhang Ziyue’, Yang Atao'?, Yao Zhihao’, He Qungong'?, Wang Haiyang'*, Dong Jianxin’
(1. State Key Laboratory of Clean and Efficient Turbomachinery Power Equipment, Deyang 618000, China)
(2. Dongfang Electric Corporation Dongfang Turbine Co., Ltd, Deyang 618000, China)
(3. School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The effects of different sand blasting processes on recrystallization defects and the occurrence of recrystallization in 4777DS alloy were
studied using optical microscope and scanning electron microscope. The analysis of the recrystallization structure on the alloy surface after
sandblasting shows that the depth of recrystallization on the alloy surface increases with the increase in sandblasting intensity, time, and gravel
diameter, and the decrease in sandblasting distance. After sandblasting, the deformed sample shows that the y’' phase near the sandblasted surface
changes from a butterfly shape to a long strip shape, and some of the deformed )’ phase surrounds the areas with greater deformation. At the same
time, a large number of dislocations distributed in the y matrix channels and y’ phase are observed by TEM. The different )’ phases between
dendrites affect the growth of recrystallization, resulting in the formation of wavy grain boundaries. No inhibitory effect of eutectic or carbide on
recrystallization has been found. Due to the small size of surface recrystallized grains and the presence of residual stress, a new layer of
recrystallized grains will form in the subsurface.
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