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Abstract Fracture mode and carbide reactions of cast alloy 738LC during thermal exposure and creep at 816C/
440MPa and 982°C/152MPa were investigated. Crystallographic transgranular failure was observed in the specimen
crept at 816°C due to shearing on the slip plane. Because selective oxidation at the grainboundaries which was exposed

at the surface leads reduction in surface energy, however, early initiation of crack at the grainboundaries and

intergranular failure were observed in the specimen crept at 982°C/152MPa. As a result of decomposition of MC car-
bide at the tested temperatures, MxCs carbide precipitated either on the grainboundaries or on the deformation band.
The applied stress enhanced decomposition of MC. ¢ phase nucleated from Cr.sCs then grew to the y+y matrix. Pre-
cipitation of o was accelerated by increasing temperature and applied stress.
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Table 1. Chemical composition of cast alloy 738L.C.

F2NGsA A0 4235 (20000

Cr Co Al | T W Mo Ta Nb C Zr B Ni
wt.% 15.90 8.30 345 3.44 2.59 1.75 1.90 0.92 0.10 0.03 0.01 Bal.
at.% 17.39 8.01 7.27 4.08 0.80 1.04 0.60 0.56 0.47 B 0.02 0.05 Bal.

A= Zlo B obelx gJe}.® Table 2. Creep rupture results of cast alloy 738LC.
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Fig. 1. Micrographs of the crept specimens sectioned parallel to
the applied stress direction. (a) Creep ruptured at 816/
440MPa (b) Creep ruptured at 982°C/152MPa (c) Creep rup-
tured at 927 °C/240MPa
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Fig. 2. Micrographs of crept specimen at 982°C /152MPa, which
show (a) crack by surface oxidation. (b) Surface oxidation lay-
ers and their EDS analysis results.
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Fig. 3. Schematic illustration of formation of oxide scale at the
surface of creep failed specimen.

Fig. 4. SEM micrographs of crept specimen at 816°C/440MPa.
(a) crack formed along slip plane (b) slip trace in the /7Y ma-
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Fig. 5. Micrographs of standard heat treated cast alloy 738LC.
(a) OM microstructure, (b) SEM microstructure

e FAAEAE Bolv, F 713lakal o Ale] AAH o
E gd3tA 2 EM&M & 2% 5(b) o] vreld nje}t
7o} z+3 (blocky) €] MC ﬂi}%ol AAQIA S} 247
g4 B, y+y TAHZAL HF Sl dejubes 3
A7E Aol AAgIANA HAQEM dulre R Alx
Ti, Ta 59 557} %o} &3E9] FAR &8s B
o Ae deo] wbAe SadA Fo YAE TINZA o] g
2He HYAHE TiC =& TaC So] AEHE AR ¢
& Qle}.?

EE GAEe g vz WHile o Al FdF
A3 gl 2 MC 538 ¥ =5 2A YA A9

230633 F’"ﬂn 2‘93/(40]1;}_ M"'aCpré! %ﬂ"%‘% ‘:H":T’“{"i" CI‘23CG
Hellz Ex5tw AAYA o] 5 welsle] = &
MAdshe e obeix gle)?

3, Mot W B o2 ols AAlA M6CH =3}
o) PA=EE Ze® 48A gley'?, o] eh3lEe] HE
3}7] S8l = Moot W o) #ako] 35at.% olikolojof 5}
w, 2 ulgbe A= M Cott BAEE Ao ey g ”
m}aw, B dFea] Alge 738LC FFY ASL Mo+

) ko] & 1o el XY & 184at. % olEE

607} &3t 7]ell ko] FE-51A Eail A YA AN A

M2Ces¥ &3t o] FE el Aozt 4z

8169} 982°CollA] Azt s Alge)l zm= Aol
A58 FAbA A =] 5_14% 28 69 Jelislct. 816
T AS, 21 6 o 4UxEI 8L (b9 Felx



B - 2T - BRI - THKE -

Fig. 6. SEM micrographs of thermal exposed and crept specimens. (a) thermal exposed at 816°C /6%hrs
(b) creep failed at 816 C /440MPa/659hrs (¢) thermal exposed at 982°C/88hrs (b) creep failed at 982°C /152MPa/88hrs
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No.| Ti {Nb|Mo| Ta | W | Cr | Co| Ni |Phase
@D {1.41]1.46{0.00|96.92|0.19} 0.14 |0.10| 045 | MC
@ |0.99(0.00{6.35{ 0.00 {3.05|77.56{2.17! 9.90 | MyCs
@ }2.50(0.00/2.73| 0.00 |2.40|62.29|3.06{27.02] o

Fig. 7. SEM micrographs of thermal exposed and crept speci-
mens. (a) thermal exposed at 816°C/69hrs (b) creep failed at
816°C /440MPa/69hrs
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