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Stress corrosion performance of N80 steel in formation water

Gu Chunyuan"? Di Qinfeng' Wang Zhanghong’

(1. Shanghai I nstitute of Ap plied Mathematics and Mechanics, Shanghai University, Shanghai 200072, China;
2. Sinopec Jiangsu Oilfield Comp any, Yangzhou 225009, China)

Abstract: The stress corrosion performance of N80 steel was experimented respectively under the condition of slow strain rate tension
in air and formation water. The corroded fractures on the steel were analyzed with SEM. The fractures on columned samples of N80
steel showed lots of homogeneous dimples in air and was characterized by tough fractures. Many intercrystalline fractures appeared
on the steel samples in formation water, which indicates the stress corrosion cracking sensitivity. The fracture shrinkage rates are
not proportional to the extending rate, and the mechanical property of N80 steel is worse and influenced by strain rate and tempera-
ture. Under the action of stress, the corrosion rate of N80 steel samples increased 12 percent than that without stress. When some
proper corrosion inhibitors are put into water, the stress corrosion decreasing rates was 38% to 43% , and the mechanical property
can be improved.
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Table 1 Experimental results of slow strain rate tension for N80 steel
75°C 90°C
g=2x10* €,=567x10°  €§=567%x10° &=161x10°> €=567x10°> &=161x10°
mm/ s mm/ s mm/ s mm/ s mm/s mm/ s
/h 90 205 23 98 104 72 24 23 92 46
0,/ MPa 783 49 794 70 753 05 775 37 766 81 767. 70
0,/ M Pa 580 20 630 18 500 01 529 47 513 88 478 90
8 % 15 93 17. 5 8 68 19 58 2000 25 00
% 56 95 61 54 37. 90 52 67 65 87 49 87
221 REREINNSOM LS Eikey % 2 N80
1 , , € Table 2 Mechanical parameters of N80 steel
5 s ) O, N
aC 90C 5
) ¢ ,6 @ b B ( ) (75°C) (90C) (75°C)
35 e /h 205 23 98 24 23 31 2
’ 0,/ MPa 794 70 753 05 766 81 769 23
) ) § ¢ s 0,/ MPa 630 18 500 01 513 88 530 13
g a6 6 ¢ 8/ % 17. 50 8 68 2000 36 10
o o @ % 61. 5 X 5 5
75C | ’ 90 C .o 5 /% 61 54 3790 65 87 8 02
) 05 d)
222 BAMEA Bkt » N8O
n 2 g F 2 BT At 2ty
1 e 5 67x10° mm/s 224 PRI Rk Eh
NSO NKSW
0, a0 § ¢ , e Fe203
1L 61x10° mm/s 75 C )
90 C, N80 , G , ’
N80
) . 2 . , N80
, Cl” SO, 23 98 h 31. 2h, G, 753 05
, a 0, MPa 769. 23 M Pa, Os 500. 01 MPa
22 3 KA NSO M AR 6 B 5300 13 MPa; 6 8 68% 36 10%, ¢
2 N80 (5 67%x10° 37. 90% 58. 02% N80
mm/ s) N80 , )
) ;@ G
,0, 794 7 MPa 753 05~ 766. 81 MPa, q 225 SCCH Bk
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Fig.2 Fracture analysis with SEM in the formation

water at 75°C
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Table 3 Parameters of stress corrosion cracking sensitivity for N80 steel
75C
€= 2% 10 *mm/s €5 67x 10 °mm/ s €=15 67x 10 °mm/s €,=1 61x 10 °mm/s
&/ % 17.5 15 93 8 68 19 58
Sx/ MPa 582 27 624 40 551 50 601 12
D % 56 9% 61 54 37. 90 52 67
3
5% 1
,N80 5%,
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3 75C
Fig. 3 Fracture analysis with SEM in the formation water

with corrosion inhibitors at 75 'C
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Table 4 Corrcsion rates of N80 steed samples in different conditions
(1) N80
> N8O
/(mmeal) 022 0 125 025 0155
1% — 432 — 38
(2) . N80
13 6% 24% ; R
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