HRkE REPORTS

o oW, BAES, kA&, A, ZER'

(1. , 266071; 2. , 100039; 3.
, 710065)

SRR Herlaty BErEaEh A5ERRTH X0 FRANERE AT 40
BliR B H,S 69 R 54 3. 5% NaCl ik P89 B /) JG4kFF 24T h #4577 F8 2% %9, HyS
B NAE B AL IRB BTG K, A B S ik T R (SSCC) # B PRI #1 3 e, [ £ H,S KA
B3GR, T H A e B Mg LR B AT N MR R EMAMAT, X70 F&MA SSCC
OB AZR ; FE A ARARAAZ F B B, AR AT SSCC 89 80 BGHE R 72 T AR AR ALAZ B8 5% B,
M AF SSCC 69 S B R F 30 oA KW XT70 & & 46 SSCC & M MR fiffe AN 4 Bl 42

#
:TG172.9 : A :1006-3096(2005) 16-0023-04
20 50 >
25 mm, 5 mm 600 ,
[l] 9 9
(23] , F ,F= (Wy— W)/ W x
> 100% , ¥ ;W
( H.S) ,  X60,X70
> (SEM) s SSRT
(SSCC) R
, 1008~ 107 %/s, 3.33x
100%/s
Devnathan- St achurski 131
X70 SSCC s X70
SSCC X70 0.5 mm s
N S 600
1 \/\ u N 9
ZH‘?H'ﬁ ﬁjﬂé 0.2 mol/ L NaOH 24 h R
API X70 , ( 1HA/em?
) €CO0.26% Mn1.65% PO0.03% S 0.03%, N
: 0 490 M Pa, 0, 2 ;’L\_ /%Eéé: %
374 MPa 2.1 iR B
H,S
FBS H2504 Hgs
3. 5% NaCl (4] ’ H,S : 2004 02-19; : 2004-05-20
HzS 3.5%NaCl ) . (1978—), , s R
H,S s , E-mail: yangzhou@ ms. qdio. ac. cn; )
(SSRT) X70 ) s : 05322898743, - mail: hyl @ ms.
SSCC SSRT SSCC qdio. ac. en

Marine Sciences/ Vol. 29, No. 10/ 2005 23



PR RS REPOATS

1 X70  ¢(H,8)=1.0x 10"2 mol/ L
1 mA/cm? X70 R
L6l
-500
-600+
>
€ -700}
H T0mV/min
P -800L
-900F
-1 000 L L L
0.0001 0.001 0.01 0.1 1
EBARBBE /(mA/cm?)

I ¢(H8)= 1.0x 10-2 mol/L

Fig. 1  Potentiodynamic polarization curves in 3. 5%
NaCl solution containing 1. 0 x 1072 mol/L
H,S
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Fig.2 Effects of concentration on fracture strain and F
(%) at free corrosion potential
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Fig.3 Effects of potential on fracture strain and F( %) in
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Fig.4 SEM image under various experimental conditions

(a) d H28)= 5.0% 10~ 3 mol/ L, x 100; (b)
c¢(H2S)=5.0%10"2 mol/ L, x 1 000; (¢) — 1200 mV
¢(H28)=1.3x10-2mol/L, x 1 000

(a) containing 5. 0% 10~ 3 mol/L. H,S at free corrosion potential, x

100;(b) containing 5. 0% 10-2 moV L H,S at free corrosion potern

tial x 1000;( ¢) containing 1. 3% 10- 2 mol/ L. H> S at an applied pe-

tential of — 1 200 mV, x 1 000
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Fig.5 Permeation curvesin 3.5% NaClsolution con-
taining various concentrations of H,S at free

corrosion potential
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Abstract: Susceptibility to stress corrosion cracking of X70 grade line pipe steel in 3. 5% NaCl aqueous so-
lutions containing H,S was investigated by means of the potentiodynamic polarization curve, slow strain rate
and hydrogen permeation measurement. The results showed that the presence of H, S would cause ductility
loss. With increasing H,S concentration, the hydrogen permeation current density and susceptibility to sulfide
stress corrosion cracking( SSCC)are increased. No SSCC was observed at an applied anodic potential. W hen ca
thodically polarized greatly, the susceptibility to SSCC increased remarkably. However, when cathodically po-
larized weakly, the susceptibility to SSCC decreased and steel was protected because anodic dissolution was in-
hibited. T he study of the effects of the concentration and potential on susceptibility to SSCC suggested that the
mechanism of SSCC for X70 grade line pipe steel is controlled by anodic dissolution and hydrogen embrittle-

ment.
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