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FAILURE ANALYSIS OF STAINLESS
STEEL USED IN A HEAT-EXCHANGER EQUIPMENT

LU Zhao-ling!, ZHOU Zhi-vi?, ZHOU Yu?
1. Chemistry Department , Huazhong University of Science and Technology, Wuhan 430074;
2. Corrosion Laboratory, Wuhan Research Institute of Materials Protection, Wuhan 430030

ABSTRACT : The corrosion-induced failure behavior of stainless steel used in a heat-exchanger equip-
ment was analysized by various methods including Energy Dispersive Spectrometry(EDS), optical mi-
croscopy and chemical composition analysis. The results showed that the failure is induced mainly by
the intergranular precipitation of carbides, the high content of chloride ion in the medium as well as the
residual stress of the steel component.

KEY WORDS: stainless steel; corrosion; carbide; chloride ion; residual stress

e PR AT SR A T 3k 2R B BT TR DlovE GE 19 A 55

SRIA - gk
B DR R R B A P g g L SR IR

IR N LB R E AR T AR SCTHUMET LN AR A7 AR T B AN R A R

Hth 25 AE B R VLK SRR B T B RO B A A R IR AT 1 A RO, WL AT TR S AT R R A AR R R B R

R Eh 2SI AT AR AN B L ANT A IR O 1Cr18Ni9 T RS, 4% SRR TR, i S — T REL R E. B F5ER
MR H- 68 8, RERIE LI S8 2 RIF TSR, 2 RALE RIS E R TR, H LW E T A AR
TFREHTRIKEERE R EEE K, FRERTT TEIARHIT R ST FEELATFER Z /M3

M () B IR E 8 160T ~ 170C, R EA K 0.7 U T AT AR BT AT R TR 1

MPa~0.8 MPa, ZZHRZIBENG, # A LAIFHEE S 150 ALK AT UK B 5 YL g T3 2.

T, 0 0.4 MPa, 54 H 8 ilTRIZIRY, 2280016

B KETEERFESA C,HRAMERRELAN =A% Table 1 Chemical composition(mass% )of steel

BER SN RSIME SR ERAAS B T W s v o w7
AR A TR R FIHOR) B I E g B L3R SWE 03 101 0.9 0.019 0.0 162 8.92  0.014

ﬁifﬁ SRR T S ATRUT, ARSI bl e L VLI R AT B
£ " l > FRAET <0012 <1.000 <2.00 <0.03 <0.035 17~19  8~11 0.5~0.8

I L

Table 2 Quality analysis of water
WORE H 191.2005-12-13 F148;2006-03-20 £ H by 30 n R HE RS BEIK
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Table 3 EDS results of corrosion product of swelling site on vapor side
iR Al S S Cl K Ca Ti Cr Fe Ni Cu Zn
Fr ki 2.21 2.29 1.22 0.32 0.31 2.31 0.06 15.42 65.91 0.00 1.16 8.05
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Fig. ! Nonmetallic inclusions in matrix before etching, * 20 Fig.2 Intergranular nonmetallic inclusions before etching,

Fig.3 Intergranular carbide on austenitic Fig. 4 Dendritie crack and

matrix after electrolvtic etching, X 200 inclusions before etching, X 60
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