%475 512 W)
2018 4 12 A

BAEEEMBSIE
RARE METAL MATERIALS AND ENGINEERING

Vol.47, No.12
December 2018

SiC Kt Xt TA2 NS 1k i& B LHLN 4544

R i {3 1 e

HY 52 M 41 5]

¥ R, & E, FER, LTIEMA, L &
(b B K2 B R R 2 2R F0, b5t 100083)

B OE: VRSP WA SR A e

1E TA2 F M #H &AL (MAO) BaERE, Wisgk

SiC UKL RIS IR SR AR P e 25 AL U ) T Tl P R PO S IR LA o 5 R M), SRl A VR P SIC RN RERS DR JE 4 1y
TA2 RS ALIRZ IR B, FLBEAT U (K TH iR, 42 10 5% B R TTAEL RS 52 th Bt 2 90K, 92 R i R B LRSS Bl A
(K 7 i T A K, SIC RN N BE 85 A7 28 Ml A0 i B I A A R 2 R T R S0 1977 7 s ISR AR 2 1 A A S AT el B A

B RBURTT, B

/DA SIC B SiOp: SIS JZ 55 I TA2 1Y TF i A7 2 B B iy, B A0 3 fb F (8

IT % AL BESE TH s SIiC ARG T 3R 2 MBI AR H i s 2, B35 b v T A A0 2% O T o 2 e

KHEA: TA2: BN BRALEESRIBURL: B AT %
PEIEHES: TG146.23 SRR A

XEHS: 1002-185X(2018)12-3754-07

BRRR A 4 th T A R0 W B AL 2 R AR 2
BE, M S, AERREREZ RN
e, RAE S bR N I R P R S A AN R 2 AL . it
By 4 2% B 5 FL Bl ) S TR) P e A ik o2,
Gurrappa 25 NPAESY T TC4 1 IMI-834 K & 4 £E B AL
PR PE VR RN T EREE 4 R I AT by o A i
TALIAEE iR B N, &4 IMI-834 K245 H
B A b AR . Codaro %5 N PVEIRE K BILAK S Ak &
SR, B A AU g Bk A . T HLER K
ARG RARENEEBHIER, BEEREE.
ik BB P 2, 2 38 BB A0 I 25 2 R A R 5 1 7 AR Al IR
ER A 4 LRI 2 e 0™ B T LA A5 AN A0 B
F, o AE PR 5 05 R s SR R g o

WAL (MAO) BB R 4 &5 59 1 14 v Al 481k
(PEO), & MBHBREACE AR BE Al bk Rk i, B
SR LT B AT IR A T2 3 R i 5
AR 5 S B DL GRS, R 9T B0 ™ AR (1 1
VRN, T B SR AR AL A SR
T A HE DA AR 4 e A A 2 il LA VAR R 4 4 )
O R 2, LT R B P e 3 AT AR Ge BH AR
SRS, TR I A U ALY 5 A ) A Y P A2 3
SR K. HAT, JEIS TR R H R AR R IR
[ PE 6 P UKL 5K S U JE I PR R, R RO A H

fs HEA: 2018-05-18
BEETH: BEE SRR (2017YFA0403400)

W R A AR, IR UL A7) 6, 45 i
16 Ce AN, BETEICE Cu ALY DL T BE
P ) Bl B RO LG TOK R ZeO, 40K 0RL ALO;
TiO,+ SiC. SiO, 2P,

B R BRI R TR B A DG B R A P
e, ASHEFEAE TA2 2 1 ) & o AU B e vR 2, R
SiC G4 K RIORL IR 0 AR ¥k 25 T i 2 1R 5% i L), AR
WA T E S8 X RE T 2 oA 2
Y I AT R o

1L %

AHFFE T AR g S8 R 3 mm [R5 Mk 215K TA2,
HACRE R R 1 PR

KH MAO-200 BB A AL B & 6 TA2 A gk AT
O . AR B KR B - W B 1 R,
F2 B OE SO i He R AN BB F AR A . A
T RGP RBA R, FOTE AR I AR
TR A I, 5 A B T AR Ay B o A S 56 R ) Al
S AL RO R VAL 2 Folre LAtk PR AR SB0RT St P AR

F 1 TA2 B AR LER S
Table 1 Chemical composition of TA2 (/%)
Ti Fe C N H (o) Others
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Fig.1 Schematic of MAO device
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Table 2 MAO parameters of TA2

Code Electrolyte composition SiC content/g-L"' Voltage/V Others

M-TA2-450 450

M-TA2-500 500

M-TA2-550 550 pH=10.7

M-TA2-600 NaSiO;-9H,0, 5 g/L 600 Treatment time: 10 min
M-TA2-450-S (NaPO3)e, 10 g/L 2.5 450 Duty cycle: 8%
M-TA2-500-S 2.5 500 Frequency: 700 Hz
M-TA2-550-S 2.5 550 Temperature<40 ‘C
M-TA2-600-S 2.5 600
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Fig.4 Surface morphologies of MAO coatings formed on TA2: (a) M-TA2-450, (b) M-TA2-500, (c) M-TA2-550, (d) M-TA2-600,
(e) M-TA2-450-S, (f) M-TA2-500-S, (g) M-TA2-550-S, and (h) M-TA2-600-S
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Fig.5 Cross-section morphologies and element distribution of MAO coatings formed on TA2: (a) M-TA2-450,
(b) M-TA2-450-S, (c) M-TA2-500, (d) M-TA2-500-S, (e) M-TA2-550, (f) M-TA2-550-S, (g) M-TA2-600,
and (h) M-TA2-600-S
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Fig.7 Potentiodynamic polarization curves of MAO coatings formed on TA2 in 3.5% NaCl solution
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Table 3 Fitting results of potentiodynamic polarization curves of MAO coatings formed on TA2

TA2 M-TA2-450 M-TA2-500 M-TA2-550 M-TA2-600 M-TA2-450-S M-TA2-500-S M-TA2-550-S M-TA2-600-S

Econ/mV — —454.0 -126 -107 -172 -94.7 -154 -133 —188 -113
icor/NAcm®  134.5 1.912 1.668 3.191 1.093 1.760 1.677 2.109 1.550
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Influence of SiC Nanoparticles on the Microstructure and Corrosion
Behavior of Microarc Oxidation Coatings Formed on TA2

Yang Bin, Jin Ying, Guo Xuegang, Wang Zhiwei, Wen Lei
(National Center of Material Service Safety, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: In order to improve the anti-corrosion and anti-wear properties of titanium alloy, a microarc oxidation (MAQO) coating was
fabricated on the surface of TA2. The influences of SiC nanoparticles on the microstructure and corrosion behavior of MAO coatings were
investigated. The results show that the introduction of SiC nanoparticles into the base electrolyte increases the coating thickness of MAO
coating. The thickness, surface roughness and micropore size of the coating increase with the increasing applied voltage. The microcracks
in the coating decrease by SiC particles. The phase composition of coatings consists of rutile phase, anatase phase, SiC and SiO,. The OCP
and corrosion potential increase by MAO treatment. The introduction of SiC nanoparticles reduces the anodic current density, thus
improving the corrosion property of the microarc oxidation coatings.

Key words: TA2; microarc oxidation; SiC nanoparticles; corrosion behavior
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