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Failure analysis and precautions of stress-corrosion
cracks of austenitic stainless steel components

CAO Fu-xiang' , ZHANG Qi-Ii?
(1. Foshan Branch of Guangdong Inspection Institute for Special Equipments, Foshan 528000;
2. Guangdong Inspection Institute for Special Equipments ,Guangzhou 510655)

Abstract: Cracks are frequently detected in the inner walls of stainless steel interlayer boilers made from ASTM A240/
316L clad plates. The macro-morphology and microstructure of these cracks, as well as the corrosion products were charac-
terized by means of field inspection, metallography and microanalysis, based on the working condition of the boiler. It was
found that the inner wall was stress-corroded and fractured due to the combined effects of Cl™ - ions and tensile stresses in
a Cl™ -containing surrounding.
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R2 FTEHRI6L BWUFEHS %
JE w(C) w(Cr) w(Ni) w( Mo) w(Si) w(Mn) w(S) w(P) w(N)
v <0.030 16.00~18.00 10.00~14.00 2.00~3.00 <0.75 <2.00 <0.030 <0.045 <0.10
MERAER L 0.029 16.76 10.58 0.57 1.03 0. 006 0.024 0.03
HROEE2 0.025 16.43 10.39 0.68 1.08 0.003 0.028 0.02

3 e JRAR RS b R A

REREAGHZ T LLEE RIFH e E
ERHRTA4EITE G M NL Cr f1 Ni FEAGNER
TEEMENBPER— B T4 BFENEME, FR
FEAL, R T AEWES AN B BB hE
B ERNGERNTEmERREEY. BREFEN
PR T BRSNS &4 N S G, e
TR MEVESE Y. PFrig N 7 fg T, s B AR R N 1 F g
P IR AL RIVE A R TS A AR AL 7 e i b .
S RL I AR =4 B R R A R SRR 7 A0
PRERE. N D M TSR BRI 7 AU I B e Y.
3.1 MASH

TP LRE B AR IR R X R,
B LR e R R e B AR AR R T 5 R M IR R
RIS SEEE IR, B MHE K I EE B KRR
BN R BR TR, B TFA RN T IENE
K, IEAFIR N 3B 5 | B MRS PN 1 TR
BEARBRZRIN S A K ARSI A0 R e . Bk
JURFRL I SLRIFE A, B ERM N BB ER
FEHE.

3.2 EMRE _

KIEABIRAN A B A T2 4% NaCl {3
B, TR AR GAXT &8 S F B AR5,
BRPEEFNEE, BESSBER =8N 1 E
B XEHTEBFLEN, FEEIR, BES
B AR/ R FLER , P 557 e Btk 0% R 7 S

B6 RoSLHEMANMAE( x100)

LR BRI T, RS P B 45
FRABEERAY, EAGRE MR L
T 32BN, ZERE SRR, FAL AR B R ) K S
B o7 R, WA G A BT R e 78
ShImFRARARACSRMAE T NG WIT IR AL, SRR
SEEE G R B R B M BT, A
Tt B9 PRAR X, & A= BRAR AR , AT 22 R AR X I )
B, BB HEARTEF &N
RET, LR BEA R AR TL , T ELBEE R 7K
BEsgsgtn, LA A R, BRALINE, BEE
REC &R T .

FELRPFERRRNILRERT, E5RE
IR B BRI R 2R 3K

4 RXHEE

I3 A B ST L 1 RS i A SRS PR P A
RIS BT BRI R, 384 R RE
3 R R W 7 T R T

1) FRBERRRN S . RN E RGN
B T SRR AT IR ], X AL
J3 G ERALR AT BRI AT R L 7 b2

2) WitEE—HNBREHA T  EAEMNER
TET RETE B R S B O AR 3 L.

3) AN TREHITH, LIHBRRE R
TR B, (RIFRECH , B (LI T8 B9 A

4) RIFRZRRBM, BB A A ST

(TF 4% 20 @)


http://www.cqvip.com

pooo hgp://www.cqvip.coml

BT & R

20 SOUTHERN METALS

2008 553

BUESRE, I 2 FiR, 7T LAA 478 2, BER SN B
R IN, PREET B R B R A2 , B B R
RAL. AT EERE, RS ERER X BRAGH
BIRAED WRERA, [H i TN KL, Fe, 0, M
BOAIE, SMn i R BT R R B 45T
RTINS e, REURG T SR T . HBRIR
B AER B, BERERE I & E AR E, B

Peeh . Xt A RED ¥ 1B 5800 CHHIER
B REF R, KRR EAERE KRRE . —H
BRENHEBRRR S WAL, FRET B
o ZHRBEM T RET PRSI BAERAE,
FEHERERR SE8MHER TUASHESAY
ARG EC TR 32% £, T R Tt R
BISBRELRRIRERERERTN, HREETRR.

R4 RERETTIURERRET BRRER

Bt

HERS/ % Yy RE/ %
%51 E TF w(Ca0/8i0,) w(FeO)  w(S) S.(+ Su( = S, (- RDI +
e
RFEFTEE AKF 6.3mm) 0.5mm) 5mm) 3.15mm
R=1.50~2.50 —%& 0.5 0.08 12.0 0.08 =66.00 <7.0 <7.0 =60 =65
b3 1.0 0.12 14,0 0.12 263.0  <8.0 <9.0 =58 =62
R=1.00~1.50 —%& 0.5 0.05 13.0 0.06 =62.0 <8.0 <9.0 =62 =61
—% 1.0 0.1 15.0 0.08 =59.0 <9.0 <I11.0 =60 =59
4 Hie

DREGT HEBREMRENTREZEREK
#%,650 CHE - EHRZTRE.

2)ECR BRI WHIM TR R TS BT
RILREY KR, R B LA RESN ELBI B T T
®£H.

I EREHNRET WM BIRANEREALS
PUBRER BEARRT B R E RO AL R R R SR
Xz, RN EREERR R RIUERE.

4) RIEBG A =R, B BB EC N BL7E 32%
EANE.

SE 3wk

(1] xiBHs, EAZ. HwEPRFRIM]. bR RS
R ,2001.

(2] 2@ ORI REHEREARETFIFME[M].
LR 1 & Tk i Rkt , 1998.

(3] F B HREFERFSFAMAID]. b3 JbmH
HFRF1E I, 2004

(4] EBF. RETTWHRSEMXIHEENRM[T].
AREHE,1999, (4) :29-32.

(5] ¥ REBWPPRSHNES[T]. %%, 2001,

. 20(2):24 -26.

(8% 11 7)

MAEMERETNESTEER ML SiE R K
K - REEDHARZEH (4 SAF2205).

5) PR R EA R RAE, IR A EE, M
WESRRESRE, U IEASESH SR
WNEEBFT.

SE

(1] SRIEK, SRR ANEMIRE [ M]. J3 PR Tk
fiAt,2000:84 ~ 93

[2] Donald Peckner,Bemstein T M. NEENFEM[M]. Fr
. AEE, WA, & LR AR Tk 4 ikt , 1987
101 - 110.

(3] FKIRAKR. NELAMEE £HEE(M]. LR FEH
304k R , 2005 : 466 - 468.

(4] BB . SETXEHAREROEE LT EE
[3]. KERHME. 2001, (4) ;18 -21.

[5] TRiRZAS. BEREAREHN S EmBRE[I]. oMk
TRE 5 B5. 2005 ,23(2) 148 - 51.

[6] 3K 7. OCrI8Ni9Ti B AN FMIBEEE LN H B
FTRHIBREE(T]. A THLER. 2002, (3) :22 -26.


http://www.cqvip.com

