H554 Al @igﬂﬁ\ Vol.55 No.4
202544 H Electric Welding Machine Apr. 2025

DOI: 10.7512/j.issn.1001-2303.2025.04.04

RUFHANGS s il g 1 oA B e DR 2 F 530k e

MR, WHE S5, BREM, TF&, SN, & w, RIW
MR MRV TRRSAGE, V195 H M 213200

# E. 4k(erosion-corrosion) & A AR IFAK P H Sk DA IE B i 2 IR IL R, LR B AL T A5 Aade
B iR AT R T R AR R AR TR AR B AR ST 68 Ak ob e ) SR AR R A B ST T AR AT A e B A, 42
BT AR RE M (DSS) b ik TOIFF IR, EE ST BMAR MF RS ALE L LRI TR
F AL R RAT AR m . R AV, DSS 69 at ok skt A 5 AR BE 69 T k. AR SL ] AT AR L ) F AR A RO
ik kA CHES CBEApHMFE T AL, BT SRIA AL R, F) A B AL 0 RA 2 ek Ok S
WP T Y, T AR A3 DSS ey i b stk gk . UG, R T DSS AR AF R ARG R T f1, WIS RN R 1L
AR ARG B AR R LR A8 0 IR R TR A AR LI AR AR AR AL L G AR, VA R TT JE DSS 30 B AR IR A Sk WY
it b AR AR BE R
KEEWR: ARG, FARAT A BMALR; R IE; R
FESES: TG172 SCERARIRAD : A XEHS: 1001-2303(2025)04-0023-11

Research Progress on the Erosion-corrosion Behavior and its Influence
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Abstract: Erosion-corrosion, characterized by the damage of materials due to high-speed relative motion in corrosive fluids,
poses significant challenges in industries such as petrochemical, maritime, and pipeline transportation. Duplex stainless steel
(DSS) is an ideal material for studying erosion-corrosion behavior due to its superior corrosion resistance and mechanical
properties. This review summarizes the current research on DSS under erosion conditions, focusing on the impact of micro-
structure, chemical composition, heat treatment processes, and fluid environment on its erosion-corrosion behavior. The find-
ings indicate that the erosion-corrosion resistance of DSS is closely related to the formation of its passive film, phase bal-
ance, precipitate formation, mechanical properties, as well as factors such as flow rate, impact angle, particulate matter, tem-
perature, and pH. By optimizing alloy composition and employing heat treatment processes such as solution treatment, aging
treatment, and surface modification, the erosion-corrosion resistance of DSS can be effectively enhanced. The review con-
cludes with an outlook on future research directions, including a deeper understanding of the interaction mechanisms be-
tween corrosion and erosive wear, elucidating the erosion-corrosion mechanisms at "critical flow rates," exploring the role of
passive films, and investigating the erosion-corrosion resistance of DSS weld overlays and welded joints.

Keywords: duplex stainless steel; erosion-corrosion behavior; microstructure; heat treatment; fluid envioronment

51 A& IR IR, 5 3 A5 L BURERNEE S i iAo B H e R R AIF T e (D], AL, 2025,55(4) :23-33.

Citation: SUN Haochen, BAO Yefeng, WEI Shangzhi, et al. Research Progress on the Erosion—corrosion Behavior and its Influence Factors of Du-
plex Stainless Steels[J]. Electric Welding Machine, 2025, 55(4): 23-33.

YR BEH: 2024-12-29

HETR: FRHRBERESE DT H (51879089) ; VLI H AR BHFIE4: (BK20241783)

EEEIY: FMEIR(2000—) , B WIS 2L 2R AN GRS LR m e

BIEE: Mg (1966—) I3 1t 0%, FRNFAREMBE S8 45 7 I A9BFFT . E-mail: baoyf@hhuc.edu.cn,,



24 @i2ig\

2025 4F:

114 (erosion—corrosion ) J2& A4 6} & 11 5 JiF Ph 7
A 8] 77 A i AR X 32 B 5 | A A R R R
Fi B TR ASTA] 54 o ik o3 Sk SRR G 28 OB 3t
AU Z A A =2 . b, SO AL A B AT <
A T A 5 BT b S A 5 SOURH i 78 P A o
o R R i R A E R & 2 R N E A = M
(A A 1 R TRSE AR AL 2 AR i AR o
T A AL 2R I TR 30— M R IR Y R R YIT , A7 A
TIAERE , I ELE PP A5 8 it 1A ) 3 [l A7 AE I
WOCRP, i ] U A AL T AR S ik
KR 58 7 T 5 A DR P — RO AT, 7 X S 45 P
VP23 G (A 7 18 32 20 wp B B IR, 5 UL R A 7K
FeHLIE R ik A T AR 0 RS A o il
TR AR SR A KR R R 2ok TR
e I R 22 4 g, DA SOHE LUK B 2 B a2k o
PRI, AR H A 2 e — it wh ik 11 4 J& BB B
XI5 A ik g i FH BRI DA R AR v o s e ) 22
S fEEMAT R Lk .

2ot ZAF B BRIS A SE FISC B TR, SUAHAS
B o e — M A L R i A, X 5
HERIE UM B AR AE e AR W B VIR R . DFSE
FE DU S 85 4N 114 2R T 5 B WL B0 1) B AL ) vl
JEE, BRI 45 J B A4 5 JE b Ay J5 (R) B o, il SUAH AN
55 A 2% T 5 I8 ol Ay Jo 1 5 R T TR B L X
PR T 4 a8 ¢ T AR A e A el 2 T el A 43 T e b
B RN R R LR BRR AL SAHANS
R S A A B R R R AR (o) TR AR (y ) AR AL
— AV A S AT 30% 7. BT AR
ML ZVRHIE , BU AN S TR R AR S N IR
VAR . SERRARNENA L, SUHEA
AN P ) R e AT TS & ) o
(PR BB FNAE B2 RE LAy o T 5 B GO S5 4 AH
LU, RURHAS G5 4 ) B A 4 2 ik 5 8500 , it Sl Ak 40 i
JIE i HEBRAR S A5 U5 . MU 8590 1 R Ak
S g Al )32 I R 4 T % AR A 45 40
B R, TR X S AN g i A 7oA B H
SEM R 22 TH A5, B AR H E 220 TR

SR EEIap s PO RC L NI A v E AR R 90

XSURH AN 85 A9 X — R R Al 114 o o ] 50 ) 7 U
I XSS TAER S 25 d i = RGP
AR PR G4 T ik TS50 S AN
BB P AT S Bt R DR ER D T T ST
FEJEGL T U ANEE A9 i () R IS D7 1]

1 WM RAE

1.1 AR E

AL ok 1 X6 2 e o A e IR A
(ER T WAL s 1A W WL R (. /= W
020 BRI A R BCE T (B A b 38 A R E ALY
BN BAE AR ot = B Bl SRR BT Y
R RO RE W o S N URULEL W S W L B W - S ]
LRV K (N N [ W A ey PO K S N TR E
A DABC A r Ak 2 TAE R A 7 A e, PR
Iz o el e e B A e R A A
IR 2 R R BRI, S BORSAR 15 52 2% 1
W A — A2 Bl 2 BRI AR 5 3 A A X iz B
R s ks Ao LARE R A T R g e e
RIS AR ] TS T A G PRI A AR A AN
RUIFF N o0 v b S TN 2 R U LSRN i e L W
R BER R AR M AR UL AE T 52 W A i 7 S PR
B, G TR AR SHL, 0 HA R AR T2
B SRR AR A A B i R AR BOR B R
55 ARG | P s TR g S5 Xt 26 1 ) FH g
WS AR A T S 25 AR I 3 TR T A
WA E FICARF A B v VE o & ] LA RS
A A ) 3 o A AR TR v B S S, 1K
BT AR R AN A A B S PR T >
1.2 iR ik

I H 1k AT RHZE vh Dl R 5 0 ot £ 22 5k A
W e o P A IR 2, AT DA R B (i b AR
il SR e 2 R e B R e A Rl
N R S R Ll 1 S R R e AN 3B 2
[ F5 G040, 20 5 A 26T H b g o g, G
TRVEUT iR 2 BSR4 118 1A RN L B T
e X i SR A BE S R VR o BT AR
el P s S =X il g0 AL, ZEBAEL K RS h SR
AL 5T T ek B ib | vhidi /3 5 L245M of



55 4 1]

PN, 5 SURHANER SN b il A7 DAy e G DR R F 5 0 Je 25

PRESIRFREE Z [ AR

H b A B AR TE — R R I 6 e ke 4 J 78 opish
T A e BE o R A AR SE I A
FaEA Ak i SR A 2= BR BT RE SF5 . Chung 48 ™"
DT BURH AN S5 50 | i 25 50 A e B AE A ) Sk
BE R ST v i SE R A 2k, 1 R AU AS B 4N
T e by R Ik 198 5 DR 2 UM AN 45 9 7 o o i 7
HRE = AR R I Cr0s AR . KO A5 A2 T
304 AN G5 AN 1E N TR0 7K s 2540 A Ak it
2R, R I 304 AN TS ok e I 28 R B A T 1Y
T T3 K, 2 B ook 23 Bt g B o T b

P REAE e AE AR A ok 3 6 235 2R 1) i
T3k, 2% 07 35 R 4 4 L BE (SEM) | i G HL B
(TEM) . X 2647 5 (XRD) Fl fE 1% 4% (EDS) 4 T
B, WL ity 5 iR 1) TR S0 RIS THUIR B, 0 AT
JE T =, SR VAN w2 R T o R A
A B1O i 856 4 818 1 28 3G A3 1) SEM/EDS 4]
QAT 43T FAR B, 38 23 P ORI 30 S =4
A2 3 R R O S EE A L PN T ik
RREEE 43T T o HLBE . i 48 A DG4 6
BRI B AT T ol il SRR 1, R B i %
TP S0 ZLRRAE S A BT R, S AR R
A W 5 B A 56 22 s XRD 4007 2 90, Mokl 3 1 )i
Tl ) 32 L PR 25 R B A 1) 45 Bk ) SR AL D ARG, 10
BT o A AT R e A A o kBT PR A N 4 A
RS X SRAT I R, T T Co b4
JZ T 5 A CroNiy , AICo , AINi BT HI B L, LA B XiF
Co HE 5 42 JZ Tt 7727 vl P BE A4 52 )

kG ) BRI 1R

1 AR EEEN A E

Table 1 The main evaluation methods of erosion-corrosion
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