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Abstract Pressurized Water Reactor (PWR) pressure vessels are made of forged low alloy steel plates

internally clad with an austenitic stainless steel by welding to improve anti—corrosion properties. They

display a characteristic behavior of dissimilar metal weld interface during post weld heat treatment

(PWHT) and service at high temperature and pressure. In this Study, Metallugical structure of weld in-
terface of SA 508 Class 3 forged steel clad with 309L., Austenitic stainless steel after PWHT was inves-
tigated. To estimate the width of the carburized/decarburized bands quantitatively, a model for carbon

diffusion was proposed and a theoretical equation was derived.
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Table 1. Chemical Composition of Materials Used
Unit : wt %

Materiall C | Si {Mn] Ni { Cr | Mo | V P

SA508(0.18 | 0.3 |1.41| 0.95] 0.22] 0.56 |0.003| 0.005

309 L {0.019]0.53 {1.73[13.01|24.69| 0.10 {0.021]0.021
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Fig. 1. Experimental values of carburized layer with
PWHT time
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Photo. 1. Micrograph of weld interface showing the for-
mation of carburized/decarburized band with PWHT
due to carbon migration in dissimilar metal weld
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Photo. 2. Growth of carburized band in ferritic —austenitic weldment with PHWT time : (a) as—welded (b) 20hr
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Fig. 2. Micro—hardness profile across Ferritic—Aus-
tenitic interface with PWHT time
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Photo. 3. Analyisis of C and Cr concentration distribution across ferritic —austenitic interface by EPMA : (a) as—

welded (b) PWHT 40hr (¢) PWHT 100hr (d) PWHT 200hr
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Photo. 4. Variation of micro—hardness values across ferritic—austenitic weld interface with PWHT time : (a) as—

welded (b) 20hr (c) 40hr (d)60hr (e) 100hr (f) 200hr
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Table2. Effect of Co—existent Elements on
Activity Coefficient of Carbon

Co—existent Elements(j) | Auxiliary Coefficient e
C 1.79
Ni 0.012
w —0.003
Mo —0.09
Cr —0.024
Nb —0.060
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Fig. 3. Theoretical distribution of carbon concentration
with PWHT time
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Fig. 4. Schematic diagram showing the carbon concen-
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Fig. 5. Theoretical widths of carburized and decarbu-
rized layer with PWHT time
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Fig. 6. Comparison of carburized band width between
experimental and theorefical value.
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