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Fig. 1 Morphologies of hydrogen attacked cracks in carbon steel,before and after healing treatment (a) hydrogen attacking at 350°C ,
18MPa for 480 h; (b) hydrogen attacking at 500°C ,18 MPa for 480 h; (¢) crack healing of specimen in fig. 1a after compressing

at 1000°C for 15 min; (d) crack healing of specimen in fig. 1b after compressing at 1000°C for 15 min; (e) heat treatment of

specimen in fig. 1a at 1000°C for 30 min,and then compressing for 15 min; (f) heat treatment of specimen in fig. 1b at 1000°C

for 30 min,and then compressing for 15 min
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Fig. 2 Schematic of stress situation transformation for a HA crack under press (a) The stress situation of crack surface with press p and

sample surface with press S and 7', (b) The stress situation of crack surface with p and sample surface with same stress p, (c)

The stress situation of crack surface without stress and sample surface with stress S —p and T -p
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CRACK HEALING OF HYDROGEN -ATTACKED CRACKS
IN CARBON STEEL UNDER HOT PLASTIC DEFORMATION

DONG Chaofang' , LI Xiaogang'~

(1. College of Materials Science and Engineering , University of Science and Technology Beijing , Beijing 100083 ;
2. State Key Laboratory for Corrosion and Protection ,Shenyang 110016)

Abstract: Healing of hydrogen — attacked (HA) cracks in carbon steel was studied by using hot press treatment.
Under hot plastic deforming at 1000°C and the deformation rate of 40% ,the most of HA cracks can be recovered
completely within 15 min. Partial HA cracks, which has not been recovered by hot — press treatment, present the
spherical cap — shaped with the length of about 4 um ~8 pm. Comparing with the results of high temperature treat-
ment without press ( cyclic heat treatment between room temperature and 1000 °C for 10 h) ,both the healing degree
and speed under hot plastic deforming are improved obviously. There are not distinct difference of healing results be-
tween the direct hot — press healing and pre — heated treatment before hot — press healing. That means the decompo-
sition of methane in HA cracks is not the key step during the whole healing process.

Key words: carbon steel ,hydrogen attack, crack ,healing
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STRESS CORROSION OF 304 STAINLESS STEEL IN H,S SOLUTION

ZHANG Yaofeng, DING Yi,LU Xiaofeng,GU Boqin
(School of Mechanical and Power Engineering ,Nanjing University of Technology ,Nanjing 210009)

Abstract; The siress corrosion behavior of 304 stainless steel in the solution saturated by H,S and the standard so-
lution of NACE was studied with electrochemical test and slow strain rate tension ( SSRT) test. The results indicated
that being the Cl anion in the solution saturated by H,S,the corrosion potential and pitting potential of 304 stainless
steel had significantly decreased. The pitting tendency had increased and the resistance to sulfide hydrogen stress
corrosion had decreased.

Key words: 304 stainless steel, H,S, polarization curve, SSRT, stress corrosion



