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Table 1 Chemical composition of reactor components 304L substrate and wire 308LN (/%)

Element C Si  Mn S P

Cr Ni Mo Co Al Nb N Fe

Substrate 304L
Welding wire 308LN  0.02

0.028 0.54 1.77 0.0008 0.022 18.18 8.0 0.15
0.49 175 0.0047 0.056 19.57 10.72 0.005 0.005 0.005 0.005 0.01 Bal.

0.055 Bal.

®2 SKEEM

Table 2 Experimental conditions

Sample No. TIC 02 concentration/ mg L.

CI" concentration/ mg 1.

Environment

N2 300 0.1 MPa nitrogen
Cl1 300 0.02 1
Cl2 300 0.02 2
CI5 300 0.02 5 Solution
cli0 300 0.02 10 1000 mg/L B+2.2 mg/L Li
Cl20 300 0.02 20
CI50 300 0.02 50




57 H WAEA . HEP R 304L AR B E BRI SRS T IR BE P IR ) T 24 9 <1773 +

3 304L /RIEMHTE 300 CHEMSAASHNTREEFRE THSEER
Table 3 Slow strain rate testing results of welded 304L in inert nitrogen atmosphere or in solution with different chloride
concentration at 300 ‘C

Sample Max fracture Elongation/ Fracture  Yield stress, Max fracture M -
No.  stress, oi/MPa % time, ti/h o/MPa power/kJ m? lsce Fracture position
\P 431.2 27.391 18.261 245.28 1871.80 - Weld and heat affected zone (HAZ)
Cl1 443.32 27.639 18.424 245.21 1960.69 -0.9 Weld and HAZ
Cl2 475.17 23.742 15.828 328.18 1813.10 13.3 Weld and HAZ
CI5 462.20 23.048 15.365 325.70 1729.21 15.9 Weld and HAZ

Cl10 453.19 23.046 15.364 281.92 1701.18 15.9 Weld and HAZ
Cl20 432.44 24.565 16.377 258.90 1643.66 10.3 Weld and HAZ
CI50 437.53 22.971 15.314 283.61 1616.61 16.1 Weld and HAZ
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Fig.1 Strain-stress curves of welded 304L in inert atmosphere
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and in solution with different chloride ion concentrations
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2.2 WAOEMESR Fig.3 Macrograph of fractured specimens of welded 304L after
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Fig.2 Macrograph of fractured specimens of welded 304L after

SSRT in inert nitrogen atmosphere

SSRT in solution with different chloride ion concentrations
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Fig.4 Side morphologies of fractured N, specimen (from Fig.4a

to 4d is the fracture to far from the facture)
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Fig.5 Side morphologies of fractured Cl1 specimen (from Fig.5a

to 5f is the fracture to far from the facture)
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Fig.6 Side morphologies of fractured CI2 specimen (from Fig.6a

to 6f is the fracture to far from the facture)
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Fig.7 Side morphologies of fractured CI5 specimen (from Fig.7a

to 7f is the fracture to far from the facture)
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Fig.8 Side morphologies of fractured Cl10 specimen (from Fig.8a

to 8f is the fracture to far from the facture)
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Fig.9 Side morphologies of fractured CI20 specimen (from Fig.9a

to 9f is the fracture to far from the facture)
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Fig.10 Side morphologies of fractured CI50 specimen (from
Fig.10a to 10f is the fracture to far from the facture)
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Stress Corrosion Cracking Behavior of Reactor Components Welded 304L Stainless
Steel in Deoxygenized and Chloride lons Solution

Peng Dequan, Hu Shilin, Zhang Pingzhu, Wang Hui
(China Institute of Atomic Energy, Beijing 102413, China)

Abstract: Stress corrosion cracking (SCC) of reactor components welded 304L stainless steel in deoxygenized solution with different
concentrations of chloride ions was studied using slow strain rate testing (SSRT), and the basic water chemistry was simulated in
pressure water reactor (PWR) primary loop of high temperature and high pressure water containing boric and lithium ion. Results show the
mechanical properties of welded 304L in 1 mg/L chloride solution are consistent with those of welded 304L in inert nitrogen atmosphere,
which indicates welded 304L is immune to SCC in deoxygenized solution with low concentration chloride ion. The SCC susceptibility of
welded 304L increases with increasing chloride ion concentration in range of 1 mg/L to 50 mg/L. There is no obvious crack on the side of
fracture. The lower the chloride concentration, the more obvious the necking-down phenomenon, which suggests mechanical fracture.
There appears microcrack source at angular parts when the chloride ion concentration is high, which may be relative to the stress
concentration of these parts. All the fractures are in the weld and heat affected zone. Huge deformation occurs in the weld and heat
affected zone. The nearer to the fracture, the more serious the deformation. The welded parts are weaknesses in the reactor components,
which should be key monitoring sites for SCC susceptibility and other properties.

Key words: stress corrosion cracking (SCC); slow strain rate testing (SSRT); welded 304L stainless steel; deoxygenized; high temperature

water
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