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Proton Irradiation and Thermal Recovery Charcteristics of SAH08

Gr.3 Pressure Vessel Steels after Intercritical Heat Treatment
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Abstract

In this study, the irradiation characteristics of the reactor pressure vessel
steel after IHT(intercritical heat treatment) were examined. After 3.2MeV
proton irradiation to 8x107dpa below 80°C and step-annealing heat treatment,
microhardness and positron lifetime were measured. It was observed that the
irradiation and thermal recovery behaviors were not changed after the application of
intercritical heat treatment. The radiation anneal hardening due to the interaction of

supersaturated carbon atoms and radiation-induced vacancies after annealing from 200



the non-irradiated samples due to some partial annealing of initial dislocations during

to 300°C. After annealing at 550°C, the positron lifetimes became shorter than those of

irradiation.
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Table 0. The chemical composition of a test material. (wt.%)

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

Test material 021 140 025 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. 0.45 max. po

specification 025 15 040 0025 00256 1.0 025 -06 0.05

Table 2. The heat treament conditions of the SAS08 Gr.3 steel

Normalizing | Tempering |Austenitizing Alﬁgigﬁ?ziilg Tempering PWHT
P
rocess Temp.| Time | Temp. | Time | Temp. | Time | Temp. | Time | Temp. | Time | Temp. | Time
CO) | () | CC) | () | CC) | () | CC) | () | CC) | () | CC) | (hr)
Conventional | g5, | 5 | 650 | 5 | 880 | 5 635 | 5 | 610 | 31
fmeseritieal |50 | 5 | 650 | 5 | 880 | 5 | 730 | 5 |65 | 5 | 610 31

Table 3. The tensile and impact properties of the steel with heat treatment conditions

Material Y.S.(MPa) UT.S.(MPa) T.E.(%) R.A.(%) Tu(°C) Tuy(°C) USE.(])

CHT 462 610 29 74.8 -28 -13 205

IHT 430 086 32 73.5 -03 -39 324

Table 4. Positron lifetimes for defect configuration in a-Fe and carbides in steels

Material Positron lifetime [ps]
Fe-bulk 110
Fe-edge dislocation 142
Fe-screw dislocation 165
Fe-monovacancy 175
Fe-6V microvoid 304
FesC 101
MozC 112
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19 1. A Block Diagram of Positron-Lifetime Spectrometer
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