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Changes of Microstructure and Mechanical Properties in SA508

Gr.3 Pressure Vessel Steels after Intercritical Heat Treatment
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Abstract

In this study, the changes of mechanical properties and microstructure in
reactor pressure vessel steel after IHT(intercritical heat treatment) were
systematically examined. The application of IHT to RPV steel resulted in the
increase of the upper shelf energy and the decrease of transition temperature.
It seemed that the improvement of fracture toughness was caused by the
decrease in size of grain and precipitate as well as change of precipitate
shape.
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Table 1. The chemical composition of a test material. (wt.2)

Element C Mn Si P S Ni C Mo Al Cu V Fe

Test material 0.21 140 0.25 0.005 0.002 0.82 0.18 0.48 0.029 0.04 0.003 Bal.

ASME/ASTM max. 1.2- 0.15- max. max. 0.4- max. 045- . max. g
specification 025 1.5 040 0.025 0.025 1.0 025 0.6 0.05 )
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Fig. 1. Schematic phase diagram of Fe-C binary system.
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Fig. 2. Schematic sketch of two different heat treatment cycles. (a) CHT
(b) IHT.
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Fig. 3. Charpy impact energy vs. temperature curves for CHT and IHT
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Fig. 4. Stress-strain curves for CHT and IHT at room temperature.
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Fig. 5. SEM images of CHT(a, b) and IHT(c, d).
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Fig. 6. Size distributions of precipitates in CHT and IHT.



Fig. 7. (a) SEM image of analyzed area in IHT and EBSD mapping (b) for

normal direction and (c) with tolerance angle 10°.
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Fig. 8. Plot for the effective grain size with respect to the tolerance in

misorientation angle
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