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Fig.1 Schematic drawing and dimensions of U-bend sam-

ple (mm): (a) before U-bend, (b) after U-bend
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Fig.2 SEM micrographs of (a) 600 (ESW), (b) 690 (ESW) and (c) 690 (SAW)

Fig.3 SEM micrographs of (a) 600 (ESW), (b) 690 (ESW) and (c) 690 (SAW) sample after being immersed in simulated

primary water
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Fig.4 SEM micrographs of 600 (ESW) U-bend sample

after being immersed in 10 mass% NaOH at 330�
for (a) 720 h, (b) 1440 h

Fig.5 SEM IGSCC of 600 (ESW) sample after being im-

mersed in 10 mass% NaOH at 330 � for 1440 h
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Fig.6 Relationship between immersion time and stress

corrosion crack length of 600 (ESW)3 7d?1>- 6906v|U"ÆEÆnb
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Fig.7 SEM micrographs of polished side face of (a) 690

(ESW), (b) high magnification of square in Fig.7a,

(c) 690 (SAW), (d) high magnification of square in

Fig.7cÆ U :|U\�Y=M3_ (<Æ��|\
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STRESS CORROSION CRACKING BEHAVIORS FOR

DIFFERENT NI-BASED WELDING MATERIALS

IN HIGH TEMPERATURE AND HIGH

PRESSURE WATER

LI Xiaohui, WANG Jianqiu, HAN En-Hou, KE Wei

State Key Laboratory for Corrosion and Protection, Institute of Metal Research, Chinese Academy of Sciences,

Shenyang 110016

Abstract: U-bend immersion tests were used for studying the stress corrosion cracking behaviors for electroslag

welding (ESW) Alloy 600, electroslag welding (ESW) Alloy 690 and submerged-arc welding (SAW) Alloy 690.

Results showed that electroslag welding Alloy 600, electroslag welding Alloy 690 and submerged-arc welding

Alloy 690 samples were immune to stress corrosion cracking in simulated primary water of pressurized water

reactor (PWR) after being immersed for 1193 h, which contained 1.5×10−3 B, 2.3×10−6 Li, 2.5×10−6 H2 at

325 �, 15.8 MPa. However, stress corrosion cracks were observed in electroslag welding Alloy 600 after being

immersed in 10 wt.% NaOH alkali solution for 720 h at 330 �, 11 MPa. The maximum crack length was 835

µm after 720 h immersion and further expanded to 1135 µm after 1440 h immersion with a typical intergranular

stress corrosion cracking (IGSCC) characteristic. For electroslag welding Alloy 690, microcracks were initiated

with the length of 0.3 µm to 1.15 µm and stress corrosion crack was not observed.

Key words: electroslag welding alloy 600, electroslag welding alloy 690, submerged-arc welding alloy 690,

stress corrosion cracking
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A NOVEL MODEL FOR PREDICTING FLOW ACCELERATED

CORROSION RATE IN REDUCER

LU Xiaofeng, ZHU Xiaolei, LING Xiang

School of Mechanical and Power Engineering, Nanjing University of Technology, Nanjing 210009

Abstract: A new prediction model was proposed to calculate the flow accelerated corrosion (FAC) rate in

reducer, which was coupled the steady-state mass transfer model electrochemical theory and one-dimensional

galvanic corrosion model. Firstly, the steady-state mass transfer model was used to obtain the distribution

of concentration polarization current density and the concentration polarization corrosion potential of velocity

extreme point near the wall of reducer. The galvanic corrosion current density was calculated by substituting the

potential into one-dimensional galvanic corrosion model. The new model was employed to calculate the reducer;

the results showed that the corrosion current density of large-end was larger two orders than that of small-end.

Compared with the FAC rate calculated by the wall shear stress theory, presented by Efird and Cheng, or by

purely steady-state mass transfer theory, the results obtained by the new model have good agreement with the

practical situation which were counted 2000 pipe fittings in Taiwan nuclear power plant by Kuen Ting. The

statistical result showed that the large-end of reducer appeared the maximum of reduction of thickness.

Key words: flow-accelerate-corrosion, reducer, galvanic corrosion, prediction model


