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Abstract

C-ring tests were performed for commercial Alloys C600MA, C600TT, C690TT and
Korean-made Alloys K600MA, K690TT to evaluate the stress corrosion cracking
resistance in caustic environment of 4%, 10%, 20%, 30%, 50% NaOH solutions. Different
stress corrosion cracking phenomenon was observed in each given NaOH concentration.
No crack was observed in 4% and 50% NaOH solutions, while intergranular corrosion
cracking was found for C600MA in 10%, 20%, and 30% NaOH solutions. In 30% NaOH
solution, transgranular stress corrosion cracking was detected from C690TT. However,



any corrosion was not observed in K600OMA and K690TT .
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T able 1. Chemical composition of the specimens

NaOH

caustic 1IGSCC

, nitric acid 5 )

) Chemical composition (wt%)

M aterial

C | Si | Mn P S Cr Ni Co|Mo| Ti|Cul| Al | Fe| B N Sr
C600MA |0.010/0.100( 0.300 - <0.001| 15400 | bal. - - 10.017/0.200(0.220/8.000| - - -
C600TT |0.025 - |0.210|<0.001|<0.001| 15070 | bal. |0.020| - |0.320/0.011/0.210/9.080| - - ]0.150
C690TT |0.020/0.360| 0.310| 0.010 | 0.001 | 30.000 | bal. - |0.013/0.330/0.010/0.023/9.260/0.001| 0.033| -
K600MA |0.024/0.019| 0.020| 0.003 | 0.001 | 15500 | bal. |0.010| - |0.200/0.010(0.100|7.400| - - -
K690TT |0.019/0.050{ 0.250| 0.004 | 0.001 | 29.200 | bal. - - |0.230/0010| - 8680 - - -

C : Commercial K : Korean-made

Table 2. Thermal treatments and mechanical properties of the specimens

M aterial Thermal treatment Grain size( ) YS(MPa) UT S(MPa) EL (%)

C600M A MA at 960 10min 25 289 648 46
MA at 950 6min,

C600T T 21 291 709 38

TT at 700 730 12hrs

MA at 1080 1min,

C690TT 23 334 722 49
TT at 735 10hrs

K600M A MA at 1060 1070 8min 32 258 690 32

MA at 1060 1070 8min,

K690T T 31 282 760 39

TT at 720 10hrs

Table 1
Table 2 . Alloy 600
C600M A) (thermally treated, C600T T )
(C690T T)

(mill annealed,
Alloy 690
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Fig. 1. Dimension of the C-ring test specimen
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Fig. 2. Schematic of the C-ring test vessel
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Fig. 3. Optical micrographs of the C600MA (a), C600T T (b), C690T T (c), K600OMA (d), and
K690T T (e) after etching in 5% Nital.



T able 3. C-ring test results

Test No.

Solution

M aterial

Cracking Type

IGA

IGSCC

TGSCC

Maximum
Crack
Depth( )

C600M A

C600T T

4% NaOH

C690T T

K600M A

K690T T

C600M A

70

C600T T

10% NaOH

C690T T

K600M A

K690T T

C600M A

140

C600T T

30% NaOH

C690T T

70

K600M A

K690T T

C600M A

C600T T

50% NaOH

C690T T

K600M A

K690T T

o

. observed

x . not observed
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Fig. 4. Optical micrographs showing the cross section of Alloys C600MA tested for 480
hrs under the +125mV in 10% NaOH.

(@) (b)

Fig. 5. Optical micrographs showing the cross section of Alloys C600MA and C690T T
tested for 480 hrs under the +125mV in 30% NaOH. (a) C600MA, (b) C690T T
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