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Study on Failure Mechanism of H,S Corrosion Resistant Steel Plate
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Abstract  Based on the analysis of the key influencing factors of H,S corrosion resistant steel plate ( wass frac-
tion/% ;0. 16C,0. 32Si,1.25Mn,0. 018Al,0. 000 7S,0. 007P) in failure process,the mechanism of H,S corrosion failure
and the method of improving the corrosion resistance of H,S are illustrated by comparing the influence of inclusion and ban-
ded structure on H,S corrosion performance. The results show that MnS inclusion and continuous banded structure are the
key factors that lead to the corrosion cracking of H,S,and the HIC corrosion performance can be obviously improved as the
banded structure is changed by continuous-intermittent twice 880 “C as 60 min normalized treatment and the Length crack

sensitivity is 0.

Material Index H,S,MnS Inclusion,Banded Structure , Normalized Treatment

HE &M KRS, AEIZ— U ESHEE
A H,S B i, EREBREMEELR S, SX
B R ATIA BB R 3L, - ER W 2
WMRBELNEAFONIERZE., ERZRUER
i, S 32 (Hydrogen Induced Cracking) WL E
REEmMEERR" A5 SRR S EN
REFFEREALZL2NE, ARESHE H,S 5H
B, &RERBRRN, =% H,, H, #t— S REE
BH, ,JFHEE H, i3 E, SRR, YT E—IF
FUERT , T RBEIR , REIRH — BB B WA
&, AT B8 BT I, HRB®EHL HIC 4
BRENE, AWITRE, — BB RGE, 2K H
oy BgR> '

e X5 HIC MARE L FR Tk b4 = E 8
P RBOE VLR R IR, R A BME A
HRESFEROSN T HRER IR PR R
B, FHHI T SEBN RS HIC EiiERR i T k.

1 RBFE

Tk 3% A$t HIC fitR, k2R o (FE S
¥/% ) % :0. 16C,0.32Si,1. 25Mn 0. 018A1,0. 000 7S,

0.007P,Fe £ 8. XA 150 t %0 LF &4 . RH B2
R T EHAT R K,4300 LR T ERELHLELH.
WHHAE R 15.8 mm (EE) x3 100 mm ( FEEE) x
12 000 mm(KEE) , iRBWHY 124 BINR 1 FiR,
BRARESAFRRABR T ZHTAE, AT Z M
R2 fim.

it HIC iR 5% B NACE TM 0284-2016 HIFR%E,
AAER 4 100 mm x20 mm x 15. 8 mm, iKHE 7 7]
WEELHI 7], SEIR S W 5% NaCl.0. 5% CH,COOH

%1 15.8 mm KBRE S E4ERE
Table 1 Mechanical properties of 15.8 mm test steel plate
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358 510 26 -40 238,198,246
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Table 2 Heat treatment process of test steel plate
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BE/C B [E]/min BREE/C B8]/ min
1 880 60 - -
2 880 120 - -
3 880 60 880 60
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Table 3 The test steel result of H,S resistance
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1(—KIEX) 49.55 20.4 10.73 2.77 0.98 0.59 0.89 0.4 0.17
2(—KIEX) 6.62 4 1.33 0.62 0.28 0.09 0.04 0.016 0.005
3(FRIEK) 0 0 0 0 0 0 0 0 0
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Fig.1 Morphology of HIC sample crack of test steel plate

BEHER HS™ .S M H* , SR F MRk
RUBRERSE, ERES T, A0 THEEREF
i, 2P ESEFERES Y, R B RAR, =4
BOGRE RO R ESB ALY R, AT

ARFHNRG Hit, ABEEE B, 5

HEAYE, — BB R B, BB ERET,
RIGFEBREIMMNBR , ERES T ISBHEUEH; %
BB EEEMERA A HHALARESE,2S
BERENMT, —RHELMT BN, 1 THY
WY B EEEPEMRFOMNE, B, FES5EE
BRI AHCRAS A X,

AL, ATIARGE R, IR E
KT 1 BIRRERLTE, SEATRR R4 AT , el £ AR il
REAERRERE L, 5RAS KBS D
180°, 75 Bl 30°0 , A E W ERL T BL
REEERYEWB I, BHE, RARNGLERNE
ERLRFES A, ANERLE L, RASMKFR
Jeduly, il 2 iR, BEEMRSTUH#IA, R
Zu¥yh MnS e %, ik, AT AW &, HIC LU A
MnS J£44,

LAY, AT, EARZR S, SR FRE
7 MnS e RAHPRAN(FAHRE) MERE,ER
H4F, 4 MnS FeduirEEE W RAH Lot
LRFEGEE NMEBRELHES T, E2HE
NTFEEREE, FBULFH, ALY R



- 14 - 52 30 F40 %

0 ‘ 10 20 TR 0 : 10 20 pm
S Mn
K2 REMRALEEMESIES (a) (b) Bsr(c) (d)

Fig.2 Structure morphology (a) (b) and composition of crack source scanning (¢) (d) of test steel plate
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Fig.3 Microstructure of cracked specimens by process 1 (once normaolized treatment at 2 & — MR #l 7E 10 x 1075 )
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Fig.5 Microstructure of cracked specimens by process 3 (twice normaolized treatment at

880 °C for 60 min +880 °C 60 min),(a) x100;( b) x500
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