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ABSTRACT
The piling up of sludge between heat exchange tube and Tube Sheet or Tube Support Plate is

one of the primary root causes for Outside Diameter Stress Corrosion Cracking (ODSCC) on
steam generator tubings. Examination of crack initiation time and measurement of crack growth
rate of Stress Corrosion Cracking (SCC) for the Inconel 600TT alloy are conducted in the
condensing simulation secondary side water environments.

The Intergranular Attack/Stress Corrosion Cracking (IGA/SCC) is found on the surface of
samples. The result show that the benefits is quite low to reduce the crack initiation time while
lowing operation temperature. In the mean time, degraded tubes are tested for 5504 hours in a
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condensed environment of which concentration factor 106 times applied to calculate the simulated water condition
according to the analysis result of hide out return. The crack growth rate for crack length on tube surface by OM and
ECT inspection is from 7.3 x 10-3 m/hr to 4.9 x10-2. The evaluation of crack growth rate for crack depth by AES
examination is in the range of 4.2 x 10-3 to 1.3 x10-2 m/hr. It will be verified by more examinations. 
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1. 600 wt%.

Table 1. Chemical composition and mechanical

properties of alloy 600.

2.

Table 2. Analysis result of hide-out return and test

condition of C-ring.

3. C 

Table 3. Test conditions of C-ring
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4.

Table 4. Test condition of degradated tube by

MULTEQ code.

5. 3

Table 5. Estimation of crack initiation time when

operation temperature drop 3 .

6. A31 

Table 6. Calculation of crack growth rate on A31

tubing surface.

1. 

Fig. 1. Schematic diagram of simulated SG set-up.

2. 

Fig. 2. Typical crack initiation morphology.

3. 

Fig. 3. The relationship between temperature and

crack initiation time.
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4. A31 

Fig. 4. Crack growth on A31 tubing surface.

5. A31-a SEM 

Fig. 5. The SEM micrograph of A31-a.

6. A31-b 

Fig. 6. The morphology of A31-b.

7. A31-b 

Fig. 7. The analysis of Cr concentration on A31-b

crack front by AES.

8. A31-b 

Fig. 8. The analysis of Cr concentration on different

position of A31-b crack front.
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