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CF301h, CF302h#1CF304hh.L 1K RHMEREI BN ER FEREWIEHR =RS
BHEABIE. 1 HZTERFAESAKERMUEER(WEFETEFERTHR),
1 A2 FEBFEZSMUEAGKREL) WERFEM. KXEESNNLAE B
CERUEBREFABRFURBESB ST E LT v AR REAEM TR, 182
FERTAGRHERBEGREZANRMK, 1.87EL1.1—-12ns, L=1.0%.

fin#8: F giCF301h, CF302h#ICF304hiIE 8 FE & H AL EL. T Ao+ 2mmlj &
A, CF302h#y 1 .81 1 {8/ FCF301h4y ; CF304hey 1 .1 1 .32 35 FCF301haY . TifEAL
W 8 & CF304h#y 1 .f& #1 1 {5/ FCF301hfICF302haY, ix % BA Bl IS b % 55 0 18] 3% n © .0
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SETRENRTFEFETHRNY. S5HEBRMEREE -S4 4MESKR, mMa-
MESREFERAELCHEER. LEHEEERAUERESEER.
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Table 1 Positron annihilation lifetime before hydrogen release
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Bta) /h B& MBEH  Measured point
Corrosion Sample A, Ao+ 2mm A, A, + 2mm
fatigue

time 1./ps L% 1./ps L% 1./ps L% 1./ps L%

1 CF301h 146+2 894210 137+3 79+5 298 + 20 10+2 239+ 15 20+5
2 CF302h 142+2 84+2 13144 wx5 269+15 16+3 218+ 11 2415
4 CF304h 140+3 81+4 139+3 80+4 255116 18+4 243+ 15 19+4
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Fig.1 Positron life parameters vs annealed Fig.2 Positron life parameters vs annealed

temperature for corrosion fatigue 1h (CF301h) temperature for corrosion fatigue 2h (CF302h)
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Fig.4 Positron annihilation parameters(t., 73, I, and L) as functions of corrosion fatigue time at
the hydrogen- release temperature 7.
(1) For grain boundaries (2) For dislocations (3) For vacancy clusters or microvoids
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Table 2 Hydrogen—defects binding energy and corresponding temperature for different traps
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Sample Grain Boundary Dislocation Vacancies cluster
Ey/kd - mol ! T./C Eg/kd - mol ! T./°C Ega/kd - mol ' T.JC
CF301h 158 80 22.1 130 379 130
41.3 170
CF302h 15.8 80 22,1 130 37.9 130
: 41.3 170
CF304h 14.6 60 19.3 120 35.9 120
413 170
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A study of hydrogen-defects interaction in corrosion fatigue process by
positron annihilation

Yu Fanhua Zheng Wanhui
(Shanghai Institute of Nuclear Research, Academia Sinica, Shanghai 201800)
Zheng Wenlong Zhu Xiying Su Limin Min Guoquan
(Shanghai Research Institute of Materials, Shanghai 200433)

Abstract

Positron annihilation spectroscopy and thermal release of hydrogen have been
employed to study the 40CrNiMo high strength steel in seawater corrosion fatigue
process before fracture. It was found that dislocations, vacancy clusters or microvoids
and grain boundaries were the trapping seats for hydrogen, the amount of hydrogen
trapped by these defects increased with corrosion fatigue duration. Dislocation
multiplication and the increase of number and size of vacancy clusters or microvoids
due to interaction between hydrogen and defects were observed. In addition,
interaction energy between hydrogen and both dislocation and grain boundary,
especialy the latter, decreased with corrosion fatigue duration, which may be
favourable to promote hydrogen movement and the pre- cracking fracture along
grain boundaries.

Keywords: Positron annihilation Hydrogen— defects interaction
Corrosion fatigue



