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Tribocorrosion Behavior of Plasma Sprayed Al,0;-13 %TiO, Coatings in Seawater
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Abstract: Al,O,-13% TiO, (AT13) coatings with high tribocorrosion resistance were prepared by plasma spraying
method. The tribological properties of Al,O;—13% TiO, coatings under dry sliding, deionized water and artificial seawater
conditions were carried out using an Rtec tribometer. The open circuit voltage and polarization curve of the coatings were
investigated with electrochemical workstation under static corrosion state and sliding wear condition, and the tribocorro-
sion mechanism of AT13 coating was also discussed. The results show that the thermal spraying AT13 coatings consists
of a=Al,O;, y=Al, O, rutile-TiO; and Al, TiO;s , and the rich—Ti phases are distributed in the rich— Al phases. AT13
coatings have good lubrication under artificial seawater conditions, and its friction coefficient decreases 0. 15 compared
with those under dry sliding and has a good stability. The AT13 coatings have excellent wear resistant under different
conditions. AT13 coating has minimal wear rate which decreases with increasing loads under seawater conditions. The
wear process enhanced the corrosion behavior of AT13 coatings.
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Table 1 Main parameters of the plasma spray technology

Parameters NiAl ATI13
Current/A 500 600
Voltage/V 50 65
Primary gas {low (Ar)/(L « h'') 1 800 1 900
Secondary gas flow (H,) /(L « h') 32.5 302. 9
Powder feed rate/(L « h™") 400 400
Spray distance/mm 100 85

1.2 ATI3 2 EMEMSEERIE

K D8 Advance X &7 UK} AT13 i
JE B AR TN R 2 0 W) AR BEAT 43 B, IR 25 128 2 Cu
H(A=0.154 nm), TAEH JE 40 kV, % i
40 mA FHH B 7°/min, K 0. 02°, F 4 £ BE
7 10°~80°; 7£ FEI Quanta 250 FEG 3% % 41 9
i BT LR Tk 2 AR T ) O T B 43 BT P R TR
JE AR AE

1.3 5 1 B #5014

FIHTECA =& & Modulab H k% T4
i 1) Rtec B M50 HLCANEL 1 Frs) X AT13 ¥k
J2 0 B oty P BB AR AT I AL S okt R 8 1 BB L A4
TRy 3 0k T R B K R K
A (Bie Bg ASTM 1148 - 98 A7 fE i B A T4 /K
e 2) 4l X o R - BN R B 3 BRSOl



98 2 EH X W L E

2015 4F

@ 6 mm ZALRERR, LALLM 25 mm X 20 mm X
5 mmfy AT13 %2 . 81450k 10,20 F1 30 N,
W AL 20 mm/s, MK [E] 28 30 min, 42
Al ATIS IRIZE YN ATE Mot ab 35 % L &
TR B2 R 1.5 o JE b 8 53 1 i 0 il 7 Oy
TS R DI A 5 ] R AR B R Bl K S
B B AUH U T 2 T oA S B S A
Rtec B8 HLAT I IR )2 B1RHE A W) /Y 2 T 1
o3 ok B 451 PE B JF b Modulab B Ak 2 T A il 31
AN TEE B 25 T A5 (R A FL AR 4D

Load
Seawater l

Potentiostat

BL i g HL S

Fig.1 Schematic diagram of the tribocorrosion apparatus
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Table 2 Chemical composition of the artificial seawater (g« LD
Compound NaCl MgCl, Na,SO, CaCl, KCl NaHCO; KBr H;BO; SrCl, NaF
Concentration 24.53 5.2 4.09 1.16 0.695 0. 201 0.101 0.027 0.025 0.003
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Fig. 3 Morphology of the AT13 powders
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Fig. 5 EDS analysis of map scanning of the AT13 coatings
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Fig. 6 Friction coefficient and wear rate of the AT13 coating in different conditions
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(b) Potentiodynamic polarization curves
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Fig. 7 Open circuit potential and potentiodynamic polarization curves of AT 13 coating under static and sliding conditions
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Table 3 Corrosion potential and corrosion current density

of the AT13 coating under static and sliding conditions

Testing parameters  Static condition Sliding condition

Corrosion potential/V.~ —0.538 6 —0.559 4

Corrosion current

density/ (1077 A+ em™®)

4.152 8.098
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Fig. 8 Worn surface morphologies of the AT13 coatings under dry sliding conditions

e TR U 10 N L ATLS 3R )2
(19 S 5 3 T A7 70 DR B ) 31 9 370 » G IR 3R U2 114 S 5
HUER ARG 2 D) ) o = A% SEM I 3 i
718 7 370 1 BRI S G P R i R A T I O R
O B S I IR R R A A AL e A
UV SR AR s B I R 20 N 8 3% T 19 %1
v TR 2 O 3R R 1) 6 Ak B ) R B RE S S
R J2 PR I DB 28 S B30 0 3 AT e B T AR
(1 31 7 370 o 17 R 5 5T 38 0L T BT A A R
JOL T3 3 A B AN 2 ST P B T 51 A5 3R Y S 3 0
R SIS B L ATL R ATS LA M A DT 2 DD O L
f SEM JE 55 it — 25\ 7% PR 451 3 i ) B K& 19 3k
L, FATAE IR T R0 e R 9 R s 2 2K
i 30 N, ATL3 TR JZ (9 B 400 32 1 3 Hh B Jek

7254k . N SEM JE 5 & 4 B 451 3% 180 A7 16 40 /)N i
Bz BB T A S8 2 B S8 2 Z AR AE R
RS, 5 10 N AT 20 N By B8 451 3% 1 A L
30 N I m 8 B80T ATI3 IR 2 K R i
I P& 1 B T ATy B TE B A5 3% TP B 2 e
TR 2 1 S AL L L S e DT SR 55 SRV R
M AR & A T KA BT AT 13 93 )2 1 B8
PEEEAD MR RE R A W] S 1 0, MR 6 T LR M LR
B2 DRIEIU /) o B 450 38 AN L D0 LI ¥ /K A o B A 3¢
FB RIS AT v SR . SOk B i
K FEBE AT 3 R R 2k 2 0 AR O
V7K A T AT L 4 2 01 T 11 L ke, DA T A 39 31
SRR QK Mg \Ca* " M
ATTE BT A2 ) Mg (OHD., , CaCOHD, S5 i Jg AR W)



102

2 EH X W L E

2015 4F

JS I A 23 38 s @ik CL B 75 T8
JE H R ST A5 0 3R Az AR FEE $8% DR KA TR 1 A DA
T A 2 A

P 5 8 31 4 v B X T 7K A o AN ] 254
T ATL3 R BB BUE B BEAT RAL I 9 PR .
AT N 10 NN ATL3 TR T2 BE 58 2 1 1 %1 v ot
BT BERERR R T 35 b R W KA IR A B
G BRI T S GO 2 B B R R AR

.71

®)

L P

£ SEM JE 5 5 7 3 ¥ DX 3848 Ok SF- 1 L X 5 1K
A0 IO A JEE 5 A v R B A e R A G e
FEAALEE LARCEI I 32 5 24845 20 NFI30 NA,
JE RIS 5 10 N2 . 45 4 5 5 R 0 3t
SER N R B KA R ATL3 W )2 B 4 % 5 B
PIE 52 A /N . B f5 SEM JE 3 i o i
P22 18T SN OV 3R W K A R B R Y i
JEVE R BB B SR AL ERAT A YD R

20} um

:»—'\; 150/ um

ol T,
150/ im

(¢)30N

B9 ATIS iRJZTEEK T B BRI 5

Fig. 9 Worn surface morphologies of the AT13 coatings under seawater conditions
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