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Abstract The microstructure of a cobalt-base superalloy (ECY768) obtained by an investment casting process was studied.
This work focuses on the resulting microstructures arising from different melt and mold temperatures in normal industrial
environmental conditions. The characterization of the samples was carried out using optical microscopy, field emission
scanning electron microscopy and energy-dispersive spectroscopy. In this study, the as-cast microstructure is an o-Co (face-
centered cubic) dendritic matrix with the presence of a secondary phase, such as M,;C,-type carbides precipitated at grain
boundaries. These precipitates are the main strengthening mechanism in this type of alloy. Other minority phases, such as
the MC-type phase, was also detected and their presence could be linked to the manufacturing process and environment.
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Table 1
ECY768 Chemical compostion of ECY768 alloy
Atoms Co Cr Ni Ta Al Ti C Zr Fe
wt% Bal. 23.56 10.13 3.61 7.01 0.20 0.18 0.60 0.01 0.07
Table 2
ECY768 alloy samples as different melt and mold temperature
Sample 2 3 4 5 6 7 8 9
Temp.
Melt (°C) 1500 1520 1540 1500 1520 1540 1500 1520 1540
Mold (°C) 950 950 950 1000 1000 1000 1030 1030 1030
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Fig. 1. XRD patterns of as-cast ECY768 samples as mold

= o] 015}3’— e = dem(e6), 7+ 2%
ATZE= OM % FE-SEMO g #elslia} & 9} t}. Fig.
101]/\1 I F A%l molde] =7t HSFE Nk
el XRD FEA o] AAA o] 78RS el 4 9

A},

Fig. 25 ECY768 §=9 FFAl melt %7} 1520
2 1540°C & W mold %0 W FFAZe] XRD
AIE HAFI Yt 3E H"e] 9IX= Fig. 19
melt =% 1500°C & wjo} 7o fFAfsilen, 7129l
At s (CrsCe) B ONi(y) 3oz =] 3
&2 31T 4= At} Fig. 13} Fig. 2& Y3 T2
Aol meltet mold 52| ¥slo] W& A4 4] x}o]
| wiizol] 3Asele] A7t e] xlol=A A78/d 9
LS ER18 4= T} Fig. 13} Fig. 20014 ZdH4]
oz I ‘7:\—01 mold®] &%=7} =255 A%
o] T7HFE ER1T 4 ASler, B HEst RS
ste] FxA met AlxE AL XY 38 F
XRD ¥ TEM 4] Fo] xle=|ojof & 71 o2 yrher].

Fig. 32 melt?} mold?] 2% ZFAd we} Fx%3
ECY768 AZ5°] 33&vZ(OM) ARIES 1000 Bl
&2 HoFI 9t} Fig. 39 OM ZZ‘AWOH LRt
23} 7o) as-cast MZE2] A9 o] S x2o]
Ego] Vehta, AA %‘ﬁ]t A= dendrlte domain
boundarydll FHE= o2 YERTE oluf, AXHA
of AEEo] vlwd Wol EAlske o] #AE =T, o]
+ $324] domain boundarydl] & Y47} HA L
o 520 AN FHEQ AR YA
nEt YA Aoz dHA U7

As-cast ECY768 AEoX HE=2

o O

o
N

feig
=
o)
PSS

o 1

I‘

|_|

NEEo nAlTxE Ho
AZHH oz xd3h7] 918l melt/mold 1500/1030°C A=
9] FE-SEM ©|u]X]9} EDS mapping ¥4 ZA3E Fig.
4o HlF31 Q). Fig. 404 8ldd 4= 91%0] Co 7]

temperatures (melt temperature is 1500°C). A T2kl T FHol HEES 91T 4 e
600 = 600 )
a : o
A Ni(y) A Ni(y)
- ® Co - o ® Co

= A 1030°C B Crj;Cq B CryGs

S 400 om |40 1030°C

s

2

n 0

g 200 e 200 1000°c

£

950°C

0

20 25 30 35 40 45 50 55 60 65 70 75 80

20

20 25 30 35 40 45 50 55 60 65 70 75 80
20

Fig. 2. XRD patterns of as-cast ECY768 samples as mold temperatures (melt temperatures are (a) 1520 and (b) 1540°C, respectively).
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Fig. 4. FE-SEM and EDS mapping images of as-cast ECY768 sample with melt and mold temperature are 1500 and 1030°C,
respectively.
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Fig. 5. EDS spectra and calculated chemical compositions of as-cast ECY768 sample with melt and mold temperatures are 1500 and
1030°C, respectively.
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