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Microstructure Evolution of Ni-based Single Crystal Superalloy

During Heat-treating
SUN Yuejun', GE Yanhui’, ZHANG Jun®
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Chinese Academy of Science, Beijing 100190, China)

Abstract: A Ni-based superalloy was prepared by screw selecting crystal method. Microstructure evolution of the alloy
during heat-treatment was investigated. The results show that the as-casting microstructure is composed by dendrites. EDS
analysis indicates that W partitioned in dendrite zone and Ti, Cr, Mo, Ta in inter-dendrite. Solid solution treatment decreases
composition partitioning, and with the increase of the solution temperature, coarsening ' and y/y' eutectic solves completely.
During the aging treating, the larger y' coarsenes and the smaller y' disappeares gradually. Mismatch of the alloy decreases
after heat-treating which due to the elements diffusing caused by heat-treatment.
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Fig.1 Microstructure of the alloy as-cast
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Tab.1 Elements content in dendrite and inter—dendrite ’Y
Al Ti Cr | Co | Ni | Mo | Ta w
t%) | 6.89 1.14 | 10.46| 6.68 |63.35| 1.36 | 5.13 | 3.88 o
(@) 1320C Ly
(at%) | 6.97 1.85 |12.94| 6.55 |59.02| 2.64 | 6.27 | 2.79
0.25 pm, o
2.2 ,
1250 C¥1, .
’ D=Duexp(-—-) (M)
o 1250 °C , 10°C,
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Tab.2 Solid-solution heat treatment of the alloy , s s
1* 1250 Cx4h+AC 5t 1290 Cx4h+AC Y v
2% 1260 Cx4h+AC 6" 1300 Cx4h+AC v .
37 1270 Cx4h+AC 7 1310 Cx4h+AC 2.3
47 1280 Cx4h+AC 8" 1320 Cx4h+AC
2 . 3.
2(a) , 1250°7C , 3
, o 3(a) , 1070°C , Y
16 pm v/ , v v, v 460nm,
2.3 pm , R v' 270 nm,
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Fig.2 Microstructure of the alloy solid-solution at different temperature
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Tab.3 Aging heat treatment of the alloy ,

v 594 nm, v'
N o o ’ ’Y
1# 1070 Cx4h+AC 4 1130 Cx4 h+AC .
30nm v' s 4, , 1130°C
21 1090 ‘Cx4h+AC 5t 1150 ‘Cx4 h+AC
3 1110 Cx4h+AC - - ’ Y °
1150 C v'

’ 'Y o ) "Y' . .

v , 1090°C R , ,

v 505nm, v' 290 nm, , v .
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Fig.3 Morphology of the alloys aging
at different temperature
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Fig.4 Morphology of fine y' deposited in vy channel Vi Vi Vegard ,Ci G
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R , [8]:
v' Y ay(A)=3.57—0.004C'c,+ 0.208C"\,+0.194C"y,
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o Y Ay 0 ( + )
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S Y 4 v v ( \%)
% , Tab.4 Elements distributed in y and vy' (wt,%)
’Y/’Y' , Al Ti Mo W Ta Cr Co
, , Y 0.61 | 045 230 1946 |19.17|10.02 | 523
v o - v' 1.68 | 0.95 1.09 | 18.51 | 24.57 | 5.12 | 3.61
o ’ K; 036 | 047 211 1.05 | 0.78 1.96 | 145
, , , v | 415|027 174 972 1.53 | 10.05 698
O,Yv , v' 10.67 | 2.28 1.07 | 5.36 | 10.14 | 6.09 | 3.49
, , K; 0.39 | 0.12 1.63 1.81 0.15 1.65 | 2.00
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