WaATHE 1 HBEERMBE1E Vol.47, No.1
2018 4 1A RARE METAL MATERIALS AND ENGINEERING January 2018

ME M TC4 S€ 7 COIBFFELHEXH TP AY
BLFEEIWITA

WA, ARedE Y, EHRE G

7j(1, |53}

A2 Bk, A KR,

TELY, B o]
(1. KJRE TR, 1L KJE 030024)
Q. PEEAL TR BT RE, BEYE PE 710082)
(3. Va2 LR, BV V542 710032)

B OE: HIREAEARN TC4 &b ATRIMANE, LU s LRImIERE. I EAREEE, MOUBRHDGIE ST, X
LA O XS 20t i T REVE 23 T VAL TC4 A& MRFE, SR LA 22 I BUER TR T A EUZ T TC4 A &M AE CO,
AT FUL it FH SR H P LA 22 AT D o S5 R R ALK LS, TC4 R st WAMHREN)Z, T8
AL R . A AAL R B 2 4 v T TC4 A S 7R AEARLI FH SR L 0 A T B e P e

g WbER M, RS, TC4 &4 WHRLE, iy
XHkFRIRED: A

mESESEKE: TG146.2'3; TG174.3°6; TG178

XEHS: 1002-185X(2018)01-0274-05

N R R 5% RER 22 4, — 2 iy M vt B v s e U
HEAWHTIL, BERIT A LB AT R, Bl 58I )l
W2, T SE S AL MM A PR L . R
Fe B s T S KK CO, HoS A CI, A
WA SRR AR JE )RR R R RE A nh A
CRAE A 22 4 i ROt R R =T R R
Jis 3~ PR B A AL (HoS AT COy)s 4
RHE P AR . RS B BN BRI S S A
BaetY,

TC4H < B A HUOR L iy« ARUE MR L« TRl PO 5
PEMIR AL SR, O ERBR A <, AE T 2 A
3 TR, TCAG S T A LRI,
(1) T ek e 5 8RR A AR, (HIRAS KRR (2) %
FEAG, EM AT, MOV S E—F, BRI
AR IR AT (3) INTVERELS, SOMR 1 i <
ANEHIE K AR A ). 7] WL TCAS b4 B il
WA TR S R B AT RO 1. AR, TCA%
IR : SRABUN . BEERBOR, R
1%, i B 20, BBk TCAS & e il 1l K ™ 3
Wiy &35 ) FF) 22 A R AP SEPE . ST R, SRITIE 1R
T A PT35S TCAS G i s U 1 gk B U
A SR RPE R R, A T B A% b T LR 21 42 25 11

Fs HEA: 2017-01-10

s n A A H s T ) A8 A ) LA B RS v o R A MEAIG
o2 1 TR e AR A . AV MK (thermal oxidation, TO)
CURE DA A A2 B[] I B8 v AR B KA 4 3 T I e 4 R i
A AT R 155 FEAE R RS a8 ok i IR s iR
A AR RS T )2 RS,

A S R IR AL B2 R X TCA G 4 1 AT 32 10 Ab
B, WE R AT CA-E 42 15 CO MR ASE 0L I 3t FE SR HE 9
WK AL S TR AT R, B AR AR TCAS S A4 i
A4 777 TH PR 4 G A B

1 % I

MBI BB K& TC4 B8, M LR A @
12 mm x 4 mm [FIAFE, L plisr OFi 4044, %): 6.70 Al
421V, 0.10 Fe. 0.14 O, 0.07 Si» 0.03 C. 0.015N.
0.003 H, Ti & & . AL SiC W 40E 04T BE 52 8004,
VA OB PR, AR OK R, ARG R . 1R
FECHLBH Y O TCA A S AT AR B A AR
JE 700 °C, ARUREFTE] 30 ho 4 5K P 14 BT M fig i
0 FESEERE AT X SR AT SO X S ke T
RE TR o0 BT A AL TCA A 43R 1 TE S0/ 1 4y AT T
PUNIY AR R AL 0 A o I AL 7 AR
W AR 1R T 2% FL A (IS TR) 3600 s) FAR Ak ith 4k (2

EeWH: Hxa/BESE (51501125); FETLER2HES (2012M520604); (764 B AREEIE4: (2013021013-2, 2014011015-7);

Bevg A BHE BT AL S (2013KIXX-08)

EZ®IT: MW, 5, 1981 4, flid, R, RS TRERM CREPTIURT, MEBRE S S ph T E =R LR %, g K
J& 030024, Hiifi: 0351-6010540, E-mail: Inmlz33@126.com



951

MOGIEE: S TC4 & S AE COp MMM FER B (1 AL 22 S AT 275

$: —0.5~3 Vvs. JFEEHAL, FIHHEE 0.5 mV/s). K
M=k &, B i sk, MR H ok s A% (SCE)
H S A, AR A AR o kA TR A
PR R, BB PR AR A pr sl i, SHLal
73 (g/L)': NaCl 24.5. MgCl, 4.2, Na,SO, 1.7, CaCl,
1.1. NaHCO; 0.8. Na,CO; 0.2, s Fi [ % WGl A N,
PLER 2 0y, FHEA CO, 1A,

2 FER51H

2.1 HENEFE

B 145 T AR TCA A S RHEIZ R TR SR .
M 1a fIE 1b A7 0L, RAH TC4 A &R MiH KE
AT SR B R HIRIE. TC4 & &R IMEEL,
M ARPUBE BRIMER, SR N REIREEA— T

BIRR. B 1c MIE 1d AREZ R TS . HE
le AT, PEEACALIE IS, TC4A 443 HRRIRAZ B8,
FUERR L BT W 1d o] LUR AL TC4 %
SR AT R AN/ I EORIORL,  HHE B bR ROR] %
Ko SE AR () RSFAEGK G, D B A A R A
FIROKRZL, SRR RIE v M E )N 5

TC4 £ G AL 2 1R TH R I 2 F136 1 BT
Ko TCA A4 H S HAKMNBIILEE S, £ hik
B B AT AR — 2 LA 9K R B SR, TR
HEAT R0 B WA, FTLURIL TC4 & 4RI T
Tiv Al. V3 FpEZICES, BRI H DR 0. 8
AL EE S, TC4 A 43R I 4 A8 il — 52 J5 B IR A AR e,
R R KRB, KIHBR T TC4 54 HSM Ti.
Al V3 R EZ CES, R O R EERE" Y,

K1 TC4 5 MASALE IR TH S
Fig.1 Surface morphologies of TC4 alloy (a, b) and TO layer (c, d)

gxi Ti b
5
[+
>
5 o Al
= v
- Ti
A%
(] A\ .
VoAl Ti B
Ti
Al Jiy T
0 2 4 6 8 10 0 2 4 6 8 10

Energy/keV

Energy/keV

B2 TC4 &S A2 10 2R T Ry
Fig.2 Surface composition of TC4 alloy (a) and TO layer (b)
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Table 1 Surface composition of TC4 alloy and TO layer

(/%)
Element TC4 alloy TO layer
(¢} 6.06 42.46
Al 5.67 9.74
Ti 84.90 45.28
A% 3.37 2.52
Total 100.00 100.00
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Fig.3 X-ray diffraction patterns of TO layer and TC4 alloy
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Fig.4 XPS survey spectra of TO layer and TC4 alloy
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Fig.7 Open circuit potential-time curves of TO layer and TC4
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Fig.8 Polarization curves of TO layer and TC4 alloy
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Table 2 Results of open circuit potential and polarization

tests
Sample TC4 alloy TO layer
Eop/V -0.0824 0.483
Econ/V -0.450 -0.0987
fcor/ Arcm™ 2.361X107 2.595%x107
Tpass/ A-cm™ 6.018%x107 8.980%x 107
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Electrochemical Corrosion Behavior of Thermally Oxidized TC4 Alloy in
CO,-saturated Simulated Oilfield Brine

Lin Naiming', Zou Jiaojuan', Wang Zhenxia', Ma Yong', T
Bin'

ian Weil 2, Yao Xiaofei®, Qin Lin', Wang Zhihua', Tang
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Abstract: Thermal oxidation (TO) process was conducted to realize surface treatment of TC4 alloy. Scanning electron microscope (SEM),

glow discharge optical emission spectrometer (GDOES), X-ray diffraction (XRD) and X-ray photoelectron spectroscopy (XPS) were

employed to analyze the characterizations of the obtained TO layer. Electrochemical corrosion behavior of the TO layer and TC4 alloy

substrate in CO;-saturated simulated oilfield medium was investigated. The results show that the continuous and uniform TO layer is

mainly composed of rutile TiO, phase. TO treatment has significantly improved the anticorrosion property of TC4 alloy.
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