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Abstract; Based on simulating corrosion environments of centrifugal compressor for natural gas
pipe line , the stress corrosion cracking (SCC) of FV520B steel was studied by slow strain rate
testing ( SSRT) method, and the effecting law and action mechanism of concentration of H,S and
CO,, temperature and pressure on the SCC were discussed. The results show that H,S plays a
major role on the corrosion, the stress corrosion sensitivity index (Ig) increases with the increase
of concentration of H,S, while the stress in certain range has little effect. We researched the
corrosion behavior of FV520B steel by analyzing the micro fracture morphology, calculated the I
Finally, the mathematical model of the environment
parameters and the Iy of FV520B was established with the regression analysis method. The model
shows that the influence of H,S concentration and temperature on the /g is significant, and four
parameters have interaction on the /.
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in different environment parameters.
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Table 1

Chemical composition of FV520B steel( mass fraction) %

C Mn Si Cr Ni

0.02~0.07 0.3 ~1.0 0.15~0.7013.0~14.5 5.0~6.0 1.30 ~1.800.25-0.451.30 ~1.80 <0.025

Mo Nb Cu S P

=<0.030
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Fig. 1 The SSRT sample dimension and shape
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Table 2 The uniformity design of solutions

iR x(H,S) x(CO,) | 71/
HAE % s BET
1 0 13 82 10
2 6 39 132 9
3 12 65 66 8
4 18 0 114 7
5 24 26 50 6
6 30 52 98 5
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Table 3 The SSRT test results of FV520B

e FALTIESES 7 3 J Tl R %L
T a(H,8)/% x(CO,)/% /T JEJi/MPa I 2 1.
1 0 13 82 10 8.59 15.62 19. 44
2 6 39 132 9 32.19 92. 81 66. 67
3 12 65 66 8 23.44 52.81 33.34
4 18 0 114 7 23.44 62. 50 44. 41
5 24 26 50 6 34.92 25.78 52.77
6 30 52 98 5 27.34 92.18 55.57
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Fig. 2 The variety rule of /5 of FV520B impeller steel with the medium parameters
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Fig. 3 Crack morphology of the sample section
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Fig. 4 The SEM rupture surface of FV520B steel
in different mediums
(a)—IBEHEAT; (b)—x(H,S) =0,x(CO,) =13% ;
(¢)—x(H,S) =6% ,x(CO,) =39% .

100 pm
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Fig. 5 The SEM rupture surface of FV520B steel
in different mediums

(a)—x(H,S) =12% ,x(CO,) =65% ;
(b)—x(H,S) =18% ,x(CO,) =0;
(¢)—x(H,S) =24% ,x(CO,) =26% ;
(d)—x(H,S) =0,x(CO,) =52%.
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Table 4 The regression model of stress corrosion sensitivity index

2 K LTI P1H EARERE RIgtrfER  REENE
0.05 2.1573 0.3409 0.901 17.3357 N
— A i)
y=0.938x, +0. 15x, +0. 336x, +0. 605x, —8. 45 3
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—R i
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e e
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