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The Characterization of Precipitation and Role of Grain Boundary Chromium Carbide
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Fig. 2. Isothermal precipitation curves of Cr,;Cs in nickel base alloy 600 containing 0.027%C.

(Annealing temperature : 1373K)
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Fig. 4. Transmission electron micrographs of M,;C,s precipitates along the grain boundary of alloy 600 aged

at 973K.
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Fig. 5. Electron micrographs of Cr,C, precipitated in nickel base alloy 600 containing 0.027%C heat-treated

at 1223K for 1.8ks and then water-quenched.
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(b) T-T-S curve of alloy 600 (1373K SHT)

Fig. 6. Schematic figure of T-T-S curve and T-T-S curve of alloy 600 containing 0.027%C at 1373K SHT
obtained by the intergranular corrosion test in the boiling 4095 HNO; solution for 86.4ks.
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Fig. 7. T-T-S curve of alloy 600 containing 0.027%C at 1173K SHT and schematic figure of T-T-S curve in the
case of both low and high temperature SHT obtained by the intergranular corrosion test in the boiling

409% HNO; solution for 86.4ks.
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Fig. 9. Schematic figures of the contribution factors
of increasing the IGSCC resistance by the
grain boundary chromium carbide precipita-
tion of alloy 600.
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Fig. 11. Comparison of grain boundary phosphorous
segregation data by Auger analysis with the
equilibrium segregation theory curve.
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Fig. 12. Summary of grain boundary microstructure in thermally-treated alloy 6002,

(Dotted lines represent minor grain boundary segregation or chromium depletion. Solid bars)
correspond to maximum improvement in caustic SCC resistance.

O: 1223K-1.2ks air-cooled
®: 1223K-1.2ks air-cooled
+ 973K-54ks air-cooled

G.B.

————————

Boron
)'\segregatlon
e N,
70N [
d ~,
4 N
7/ Y
‘< \,

I, \\

5 &
= 2
& o
& S

800

600

(a) Annealed
(1223K-1.2ks air-cooled)

400

Maximum IGSCC depth (um)

200 [ ] \_. ;

60
Boron content (ppm)
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14. Fission-track-etching images of alloy 600
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Fig. 15. Cleansing of the grain boundaries by the
absorption of grain boundary segregated
elements by the chromium carbides.
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