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ABSTRACT: The work aims to illustrate the tribocorrosion behavior of 304 stainless steel in artificial seawater and the damage
mechanism under mechano-electrochemical coupling, so as to provide theoretical support for development and utilization of
marine equipment in the marine service environment. The tribological properties and electrochemical properties as well as the

tribocorrosion behaviors of 304 stainless steel in artificial seawater were studied by tribocorrosion tester. The worn surface was
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characterized and analyzed by scanning electron microscopy, X-Ray diffraction and laser scanning confocal microscopy. Under
load, the corrosion potential of 304 stainless steel changed from —0.310 V to —0.368 V at static corrosion; and the corrosion
current density also increased by almost an order of magnitude. The friction coefficient of the 304 stainless steel and Al,O4
ceramic ball friction pair at the anode constant potential was smaller than that at the cathodic protection. When the load was 5 N,
the corrosion wear rate of 304 stainless steel was 0.195 mm?/d, among which, the accelerated wear rate of corrosion accounted
for 68.7%. When the load was 15 N, the total wear rate increased obviously, and the pure wear rate accounted for the largest
proportion, namely 60.1% and the corrosion accelerated wear rate accounted for 39.1%. The corrosion wear behavior of 304
stainless steel is a dynamic process of "mechanical depassivation - chemical repassivation". There is a clear interaction between
the corrosion and wear processes. During the wear process, martensite transformation occurs on the surface of 304 stainless
steel, and the corrosion is further strengthened by galvanic corrosion. At the same time, the reaction product of the corrosion
process reduces the wear resistance of 304 stainless steel. As the load increases, the corrosion accelerated wear rate that
contributes the most to the total corrosion wear rate gradually changes to the pure wear rate, and the load has a greater influence
on the mechanical wear of 304 stainless steel.
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WREFR A : 304 AT A T WK SRR 10 5 B AT BT £ 195 -

Bt A2 2 U I D 2 R, i i VR N 2 ] EL 42
MELLIE AT R R TR ) R A I TR A ) RN )
TR E A A NTRORLEF V3 22 05 K R I I
BEIRTT K 45 T 2, &R B NI Se i I PR 4% . 304
AN DR L S A S et R R A A BB T T
NI E R AU, T AR L W R
SR PR WK, (HJRTEAIMAR
SRAEG AL T H | 19 R RXURE & r 3 B L AR 3l
1 R G A IR PR 45 TR AL Sk & P, 304 AN
HAEE R R o, A A AR

304 A5 AL IR K IR AL A 85 7 FL R T i — )2
JEEE/NT 10 nm AYEEILIE, 7E—2Bshdfibd, mT
FEEERIAIXTHZ B, SIILIAS 2 ik, FE e R
S TN , T VA K P S bV I TR B2 e T 304 RS AR 1Y)
FE, IXORSE 304 AN AR MK FREE 0 B ik B 1 A T
JBL B iR (tribocorrosion ) & R4 EI X 2
TR ARG W s B, R A RS R A o & AR A
ol HL Ak 2 SR, Rk B AL AR AR 177 5 1 RS 0 A el 468 2 B
GO FEM R ph B L AR, bR R AZ 3 7 2
YEF R AL AVER, P Z e S Em . N,
JEE ot B 5 45 F T AR A 48 R AN ASASU R B R S ok
B 58 e 10 T B N, RL I ok L R R AR AR
TR O N . Ead 25 30 AR, MOk
L 1) 2535 BT T R S ol B 45345 SRy B HLAIL B ) AT
58, WRBRM B IR BT o Sy 5 b 2: 2 i AR A
ROW T, Rad, XFF 304 NG ik B AT S F
FELHHET NaCl, H,SO, W MRAEIREE . Liu M5 ik
EL A 304 ANFEPITE HySO, -5 21K i 4 Ak 461 2% K
REAs Ak, WF9E T 304 ANEEHWEEEE AT R, Sun Y
SN T 304 AEEHIFE NaCl # b i 2 m)
B, 15 W AT A S X 304 RGBT B B A
AR, 5 ok P 0 22 A A AR TR 24 4 A
W44 A[6], Huttunen S EU25E a6 Fo 78 A [a] fH B A R

304 NN 12k e S Ak 2 EPERE , BESE A R R IS
THEET R . WAEH BT 3161 AN Y J s
PAT RS o R 2 NIRRT 316 ANERRTEN T
IR S T BB AT N, R T RS AN AN AT
(A5 T L S8 b 5 BB 48 22 [F] i R [R)VE T o Chen 5%
ANURGE T 316 A5 AN 1 1 7K SR8 v 6 J8 ok s 453
e, FM 316 AEEBIF Inconel 625 FE IR AL K
(B4 R BCEAR T 2= K P I BRI R 8, (BB R
R o BRI K A IR IR, R 2 858 HO i 52 56
XTHAAT T 304 NEEBIRN T S — Bl A Ak 1 g ok 5 45
AR, F8 PR RHERE E 255, IR A IR
ATRFE 304 ANGEANAE g /K I 55 E 52 ast A% v Ao 20 41
{18 78 A B 8 ok s R 1 T ) S T S AT

ARILRGHIIIE T 304 AEEIITETE K IR 8 ih
P ok AR i Ak A v e SR TR AR 4R, BT 304
AN 5 50 % THT O 2L 2 1% 735 Ak 1 — 2 ik e T ok S 5
SRR, EE IR TR R Y ) A - A AR S BAR
FHERS, K THLE N . RIS . W FoRIT 5 5%
TR A5 O T & FR) R R AL B0 S o

1 R

1.1 R HR

ASCEEWIT 304 NGB, AL I3k
1o N TR $E BEARME ASTM D1141—98 i, Hok
N 2.

&1 304 AERBULFER S
Tab.1 Chemical composition of 304 stainless steel
wt.%

C Si Mn P S Cr Ni Fe

4.06 122 456 028 048 33.02 6.15 5023
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Tab.2 Chemical composition of artificial seawater

g/L

NacCl MgC126H20 Nast4

CaCl, NaF

STC12'6H20 H3BO3 KBr NaHCO; KCl1

24.54 11.10 4.09 1.16 0.003

0.04 0.03 0.10 0.20 0.69
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Fig.8 SEM images of wear track on 304SS at —0.7 V constant potential and OCP

wt%
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Cr 33.02 26.01 26.27

C 4.06 4.27 12.54

Si 1.22 0.99 1.87

P 0.28 0.49 0.66
Mn 4.56 6.03 2.50

S 0.48 0.90 1.25
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Tab.5 Interaction parameters for 304SS tribocorrosion
under different loads in artificial seawater

Mass loss rate/(mm>-d™")

Load/N
Wo AW¢ Co ACy
5 0.195 0.061 0.134 0.000 120 0.000 205
10 0.294 0.142 0.151 0.000 120 0.000 396
15 0.417 0.253 0.163 0.000 120 0.000 488
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Fig.10 Relation diagram of loss components of 304SS under
tribocorrosion conditions in artificial seawater
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Fig.11 Diagram of tribocorrosion interaction mechanism of 304SS
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