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F1 Co-88AI-0.8W E&EMENRY
Table 1  Nominal composition of Co-8.8Al-9.8W base superalloys (at%)

Superalloy Shortened form Al w Ni Co
Co-8.8A1-9.8W-5Ni 5Ni 8.8 9.8 5 Bal.
Co-8.8Al1-9.8W-15Ni 15Ni 8.8 9.8 15 Bal.
Co-8.8AI1-9.8W-25Ni 25Ni 8.8 9.8 25 Bal.
Co-8.8Al-9.8W-35Ni 35Ni 8.8 9.8 35 Bal.

=2 Co0-8.8AI-9.8W E &% yHRAREEMEHLEE
Table 2 y’solvus and solidus temperatures of Co-8.8A1-9.8W base superalloys
Superalloy v S(;l::;/ts;i;:ia:ii:/ﬂc Solidus temperature/'C  Liquidus temperature/C AT, solvus
Co-8.8Al-9.8W -/1016/- 1449
5Ni 1004/1041/1059 1450 1476 5
15Ni 988/1022/1042 1456 1478 0.4
25Ni 1087/1100/1113 1447 1475 3.36
35Ni 1062/1078/1091 1450 1474 1.77




* 2290 -

Wl B AR T

46 3%

K 1 Co-8.8AI-9.8W FE A 4 1) X 5 £ AT 5 B3
tH T LUE Y, ASE NGB InEA S AR EZ R
Ml y-Co FEVEAFI CoCx #H, WA EH FE K H
Fo o CoCx M IIAFTE R AE A2 1 T & S 75 18 o 72
FEIN CLRTE. BT p M2 y BB ESA T
MBEEER, DG, 4 TR S hk I 4 2 (R el 4 2 A

L] }/'
= »Co °
o CoCx H

— @ MO
[ 1 Te)
°

L
g 35Ni W .
‘? L] L] L] L]
2 )
E anN R A L

15Ni J

AL
5Ni J L
20 40 60 80 100

201()

1 Co-8.8AI-9.8W &4 XRD i
Fig.1 XRD patterns of Co-8.8Al-9.8W base superalloys
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Fig.2 Microstructures of Co-8.8AI-9.8W base superalloys after heat treatment at 900 °C for 50 h (a~d) and 100 h (e~h): (a, ) 5Ni,

(b, f) 15Ni, (c, g) 25Ni, and  (d, h) 35Ni

Fz 3 1% Co-8.8AI-9.8W & & MRS MRS SRFIIKRFR 4> 3

Table 3 Morphologies and volume fractions of y’ phase in Co-8.8Al-9.8W base superalloys after heat treatment
Aging time/h Morphology, Content 5Ni 15Ni 25Ni 35Ni
50 Morphology of 7’ phase Cuboidal Cuboidal Cuboidal Cuboidal
100 ’ Near Cuboidal Near Cuboidal Near spherical Cuboidal
50 Volume fraction of y’ 75.6 82.3 85.4 82.9
100 phase/% 70.8 68.8 775 80.4
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Fig.3 Microhardness of Co-8.8Al-9.8W base superalloys after

heat treatment
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Effects of Nickel Content on Microstructural Evolution and p' Dissolution of
Co-8.8Al1-9.8W Base Alloys

Xu Yangtao™?, Xia Rongli*?, Lou Dechao?
(1. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)
(2. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: To study the effects of nickel contents (5%, 15%, 25% and 35%, atomic fraction) on microstructural evolution and y’ dissolution
behavior of Co-Al-W base alloys, the y' phase microstructural evolution, y’ phase transformation temperatures and microhardness of
Co-Al-W base alloys with aging treatment were analyzed using scanning-electron microscope (SEM) and X-ray diffraction (XRD) etc.
Results show that with the increasing of Ni content, y’ solvus temperature increases at different degrees and the volume fraction of y’ phase
increases gradually. When the nickel content in Co-8.8AI-9.8W alloy reaches 25%, y' phase transformation temperature increases to
1100 <C. The solidus temperatures and y’ phase morphology of the four Co-Al-W base alloys are nearly unchanged. The typical y/’
two-phase microstructure is generated in the four alloys after the heat treatment at 900 <C for 50 h. After aging at 900 <C for 100 h, the y’
phase volume fraction decreases and the y’ phase is obviously coarsened. The microhardness of the four alloys after heat treatment at
900 <C for 50 and 100 h indicates that the microhardness is raised from 5Ni alloy to 15Ni alloy, but is lowered when further increasing the
Ni content. With the aging treatment time from 50 h to 100 h, the volume fraction of y’ phase decreases and y’ phase coarsens, which
reduces the hardness of Co-8.8Al-9.8W-based alloy.
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