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ABSTRACT
Since steam generator tubings is a primary pressure boundary for PWR reactor, so that their

service status is an important factor for aging management of power plant, especially for aging
ones. Nondestructive inspection intermittently being conducted is a necessary measure to provide
enough and valuable information to keep them intact through taking appropriate actions. However,
eddy current inspection, currently most popular and effective method, could not provide good
inspection reliability and sizing accuracy. For improving inspection techniques, defected tube with
stress corrosion cracking on the outer surface should be prepared from laboratory by means of
severe caustic environments. Therefore, the correlation of inspection signal and configuration of
cracking will be established.
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In this study, in order to produce both axial and circumferential SCC on external surface of Inconel 600 tubings,
an appropriate setup or facility, which offers high enough circumferential or axial stress to tube specimens, is required.
In here, a severe caustic environment of 40% NaOH + 300 g/l Cu

2
O was used. Test results showed that the produced

cracking, such as their numbers, length or even their depth, did not establish any correlations with testing periods. But
the maximum depth of produced cracking, irrespective axial or circumferential SCC, was proportion to testing time.
However, the produced cracks are not located at one specific region and are too concentrated to identify each specific
parameter using eddy current inspection, then the improvement of production of one crack at a definite region is
developed. The coating of PTFE on outside surface of tube specimens can overcome this problem. 

Key words: Inconel 600 alloys; Stress Corrosion Cracking.
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Table 1. Chemical composition and mechanical

properties of Inconel 600 tubing.

2 . SCC 

Table 2. The maximum depth of ODSCC at various

testing time was evaluated by optical

microscopy.

(a)

(b)

1 . 600 

Fig.1 Microstructures of as received Inconel 600

tubing at different magnifications as shown in

(a) and (b).

2 . SCC 

Fig. 2 Schematic diagram of the facility for the

production of axial cracks on the outer surface

of tubing.
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Heater 280

Pi = 2000 psi
Inconel 600 tube

40% NaOH + 300g/L

Cu20

Po = 500 psi



3 . SCC 

Fig. 3 Schematic diagram of the facility for the

production of circumferential cracks on the

outer surface of tubing.

4 . SCC 

Fig. 4 Typical photograph and schema showed the

distribution of axial ODSCC on the outer

surface of tubing.

5 . SCC

Fig. 5 Micrographs showed the variation of

morphology of axial ODSCC produced at

various testing time.

6 . SCC SEM 

Fig. 6 SEM micrographs of fracture surface on

ODSCC.

7 . SCC 

Fig. 7 Photomicrographs depicted the measurement

of maximum depth of ODSCC at various

testing time by means of optical microscopy.
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8 . SCC 

Fig. 8 The maximum depth of axial crack increased

with increasing testing time.

9 . SCC 

Fig. 9 Typical photograph and schema showed the

distribution of circumferential ODSCC on the

outer surface of tubing. 

1 0 .

SCC 

Fig. 10 Micrographs showed the variation of

morphology of circumferential ODSCC

produced at various testing time.

11 . SCC 

Fig. 11 The maximum depth of circumferential crack

increased with increasing testing time. 
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Fig. 12 Photographs showed the coating of PTFE on

external surface of tubing, (a) before the

testing, (b) there was still integrity after

testing.

1 3 .

Fig. 13 Micrographs showed the only one

circumferential cracking on the exposure area

of tubing coated with PTFE.

1 4 .

Fig. 14 Calibration curve for circumferential ODSCC

revealing the relationship of crack depth with

the signal of ETC.
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