a6 12 BEERMMETLRER Vol46, No.12
2017 4 12 RARE METAL MATERIALS AND ENGINEERING December 2017

TZM S €48 BEMN RABIRITAMR

éﬂ "Fl’ i—-‘ﬂ‘\i‘%l, i'yi#il, 7]:5]
U, %

LA B -SR-S )5 g

3
%

Bk 2, 3R

(1. Wi @HRHE R, Bevt P4 710055)
2. WA A RAR, BYE V5% 710068)
(3. PO SER AR AR, PP P 721914)

W E. X TZM. $7% La-TZM & & AT IR PE AR E A B8 ik 36, Wil s el B A 43504 104 30, 50, 70 d 4 BB,
TR 2 B TZM F1452% La-TZM & 478 2 B Bl B AN RS U8 B3 I R B R e . R E R . P38 8 ol e DL R J8S il
BB S LB, 08T TZM & 478 2 B R RS ML, LUK B 2% La Xt TZM & &M IR B vh vE B (1 5%

IR Y] TZM & SAER YN B B2 A A S, BIAR G m i, RISl 3 D 7E < Ja 2R T i e

IR AR

FHAb UL B R A AR e AT, I HAR THAZE IR AR ¥/ T 0.00254 mm (¥ 78 48 b K A= 54 B it e TZM 4 S AEB 1 A i b L
PR A M B A L ICH T LA SR T TZM A G i, (R TIHEOR AR B2

ES P e
HEZESES:

PR T JOE A A B B S A s S B
TG146.4"12 XHEARIRES: A

XEHS: 1002-185X(2017)12-3961-06

TZM &<G2AE Mo "INAGURE & @It Tiv Zr
ZJa, AR, TZM & 452 H N &) 2
MIEHFE A 41 S r M T A 45 SR AR L Wk
KR 3 1 58 P55 0 S5 A it D [ I, k7R T A4 AT
SIFHREL . LrEEIK R U b RE L S 00 HE
RO AR SR, BAE TZM & 4 N AT ) AN BT e
MR & BoR AT L, XX TZM & & il k.
SRR P S AR i PR R MR RE B T E S k. T B
Zefi L I0E La T TZM &4 AE mii . MRS~
FERE CHEAT T VRIS .

SRR, HESAKERAE T, EHLRHE
TERCBIAL 2, MR B0 R4 r T vk e Y
WS N A, A A A0 KV i v 2 THD 4B A 8 2 2
Mo Fil MoO, 4Lt & SR h . F 1
BAL B 2 MoOs, T ZE B PE s, ) 3= 2 iy
MoO; & Mo(OH); # s tM12Y, fH o 45 B 4> W95 4 w1
HESEA pH KEWAAME T, R4k 5 Y s
B AR AT R AL, R A SR Y B B
PR AA B 32 2 HMoOy fll MoOy, BE# pH K715,
Fe e PE g A0

BIF G0 R T A0 KV W 2 A B 5 < 3R TS il b
JELER TR R, LA R At o) T A 4 i e A T K A

fs HEA: 2016-12-25

I, AHIE B A A Y A W), S AR IR
PE Bl VPR SRR RPN B M RE IR AT A
. RAH G SAE N LRENEMISE R M & 5
AR IR IR IZRRE, 3 3K 2 SR LA R 3L 2
RUEAE . HAT, AT TZM & 48 i A e o 4: 22
IEE TR 46 HUR phi Z A48 2 Siv B PR S
SICRSGEH A S PR mEe h U0 B, X
TZM & G AE 5 LR PRERST A5t b 1) JE AT A A8 ok
UL BE IR D, X AN A 501 T3 AT 2 T 538 AN
RS AR EEERX TZM GE&EmRIE. wWrkE
A R R AT AT T RGBS, A TR
TZM £ & A2 TR« BRI 8 kA 5t o 68 LR AT 23 B
P, MELER TZM & &8 AN S 54T 4 78 A
. BAEN TZM & SAERRIEBIEIAST N $E gt
SR, XS TZM G S ik e T T4
PEHBAKE .

R IRE A R AR, B 1 O0E La Xt TZM &
SRR B AE R, S M AT gl 85,
TS e A Wl s W IR AP I R RE . TZM &
SRR, BRI E R AR E, AT
KIS K, A I R A A 5 e B MR 2D 4R
R, EBUKRIE, AERmBHRmED P, A

EEWE: WHHAMERH QIS (XBCL-3-21); P9 Z TR RI- s Be T AR R AHEREIUE  (CXY1521(3)); VU ZEHIRH KL

HiH 4 (QN1505)
EEREN: W F B,

1985 4FE, 1L, EIEER, @RI En 4 LR, B P42 710055, E-mail: huping1985@126.com



+ 3962 » i a @RS TR i 46 45
IR b, e PR i L e S ek T A 480k R Ak B S PR AR AT T, SR
K, 8T TZM A &mYE. B4 AF N i vk g TR P ko JL 8 b iy o K R R T T R AT
WRLIREE, %8 TZM A48 har 5 A = Bk TR, K S PR A A BT O, 2R
i ol 2 T TR B4R AE DA R AR UG R A0 A O, RPILE il KIS PRI R T 3 Ik, SRS TG K S e IR A R
MUERHEAT 2047, XTHARFRA AT TZM A 415 I3 K, ZBRiRAERTH F A 9, W5 Dk kR et A 5
AT R TR W o BT VS PR EAT TR A B, T A0 A

~— oA ROV Bk ol s A, S R kR T
1 X Iy e

KR ARG S 4 2 MOANEDR 1 TZM 54, K H] SEM(JEOL, Japan ) W 23 2 1HI & B 3
45 TZM G4 R34 La-TZM &4x, 2 41484t FHER S g v 78 A PR AL, IR IR E 4 5 mm,

R 1w & 2 MESBRHW-ESBRTZ, &
% La-TZM &4, 2l s i Frig s T oK O
o PR IS IS DR CE I I A
BRI TiHa BIR ZeHy R Oe# A% )\ L -GHi A k)
HBRATD WA, ¥ 2 PSRN 100£2 C T4
RPN REAT T8 o R VA S5 0 B S 5 100K AR s 1) e
200 mmx100 mmx20 mm [ /5 4, il s 77 4 200 MPa.
Xof PR A (R EAT 1900 CRe4l, Besi U A<
A RIRINTE] 3 he FEXFERRETIRELEAT 1250 C, A
AAGUR KA, BRI 1 he £33 2 B TZM &4
kL AR JE  RAELHI T 200 2 P S 5L oo
52 Fi & 4R FEY) % 10 mmx 10 mm>0.5 mm AIFE i,
52 14 10 mm> 10 mm [fAE R KT, 5 AT R
AhEE, AT BE L BRILR N RIE R I, IR AT H0
AbFE

#1430 4~ 10 mmx10 mmx0.5 mm £ 1) % [[ 1 &
PG AE B RAE, KX FE Sk 6 41, X TZM. La-TZM

WEZIEEE 0.5 mm£0.2 mm, £k SEM MLEZ, )
W2 S RE, AU EDS Zr M I k2 A A AR K B i
R 2 R W RIHT ICP-AES P30T i it 2
TCE L AT 58 VRS BT, PN 3 21 ol 2 HEAT XRD

M, AT AR AL D0 BRSO B e I KT )
RS2 P s 8 R A

2 HR5HHR

2.1 %ﬁAﬁFﬂﬁﬁ

TZM & &R YEE A i, 245k 100 30, 50,
70 d &S, ﬁiiwmmW%3%T
HE 1A, TZM & &7 Z 34 R, 76 pH=3.50

i HCI BRYEA vk, JEoh 10~70 d, AR TR
WARHIE, 70 d 5, FRELTZM & 408 s i

WK A 0.0010 g, KREMEE v b5

£1 TZM 5% % La-TZM S &L F R

LEATR S N B e AT AT 08 o S oAy 40 3l o Table 1 Compositions of TZM and La-TZM alloys (/%)
B2 A i (HCL, pH=3.0~5.0). i /i ( KOH, Sample Ti  Zr Citricacid La(NOs); Mo
pH=9.0~11.0) 1, Rl 10, 30, 50, 70d. ik TZM 05  0.08 0.25 0 Balance
FEFRIRINER 2 s, La-TZM 0.5 0.08 0.25 1.99 Balance
F 2 I AERRIR
Table 2 Testing sample label
Time/d 10 30 50 70
TZM T-A10 T-AL10  T-S10 T-A30 T-AL30 T-S30 T-A50 T-AL50 T-S50 T-A70 T-AL70 T-S70
La-TZM L-A10 L-AL10 L-S10 L-A30 L-AL30 L-S30 L-A50 L-AL50 L-S50 L-A70 L-AL70 L-S70
T: TZM alloy; L: La-TZM alloy; A: acid medium; AL: alkaline medium; S: seawater
®3 TIM EEEBRENTRPEMIRERERET N
Table 3 Mass loss of TZM alloy corroded in acid
Identification Uncorroded T-A10 T-A30 T-A50 T-A70
Mass/g 0.4391 0.4388 0.4383 0.4381 0.4381
Mass loss/g —-0.0003 -0.0008 —-0.001 —-0.001
Mass loss rate, 6/% 0.0683 0.1822 0.2278 0.2278
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Fig.1 Curves of TZM alloy mass loss in acid
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Fig.2 Relationship between corrosion rate and time
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Fig.3 SEM images of TZM alloy corroded in acid: (a) T-A10, (b) T-A30, (¢) T-A50, and (d) T-A70
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Table 4 Mass loss of La doped TZM alloy corroded in acid

Identification Uncorroded L-A10 L-A30 L-A50 L-A70

Mass/g 0.4519 04515 04513 0.4511 0.4509
Mass loss/g - ~0.0004 —0.0006 —0.0008 —0.001
Mass loss
. 0.0885 0.1328 0.1770 0.2213
rate, 0/%
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Fig.4 Curves of La doped TZM alloy mass loss in acid
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Table 5 Mass loss of TZM alloy corroded in alkaline

Identification Uncorroded T-AL10 T-AL30 T-ALS50 T-AL70

Mass/g 0.4369  0.4368 0.4368 0.4367 0.4365
Mass loss/g —0.0001 —0.0001 —0.0002 —0.0004
Mass loss
0.0229 0.0229 0.0458 0.0916
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Fig.6 Curves of TZM alloy mass loss in alkaline
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Fig.7 SEM images of TZM alloy corroded in alkaline: (a) T-AL10, (b) T-AL30, (c) T-AL50, and (d) T-AL70
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Corrosion Behavior in Acid and Alkaline Medium of TZM Alloy

Hu Pingl, Yu Zhitao', Wang Kuaishe', Yang Fan', Hu Boliangl, Song Rui', Tan Jiangfeil,
Cao Weicheng?, An Geng?, Guo Lei’
(1. Xi’an University of Architecture and Technology, Xi’an 710055, China)
(2. Jinduicheng Molybdenum Group Co. Ltd, Xi’an 710068, China)
(3. Xi’an REFRA Tungsten & Molybdenum Co. Ltd, Xi’an 721914, China)

Abstract: The corrosion behaviors of TZM and La doped TZM alloy in acid and alkaline medium were investigated. Four corrosion period
stages as 10, 30, 50, 70 d were designed, and the mass loss condition, weight loss condition, average corrosion rate and corrosion
morphology were investigated and compared. The corrosion mechanism in acid and alkaline of TZM alloy and the effect of La doping on
corrosion resistance of TZM alloy were analyzed. The results show that TZM alloy corroded in acid sets off cell reaction and anode
dissolves with cathode hydrogen evolution. Corrosion prior occurs at the surface defect, impurity, grain boundary and dislocation. Crevice
corrosion morphology is observed at the narrow slit which is formed by scratch and width less than 0.00254 mm. Corrosion hardly occurs
in alkaline medium. La doping could slightly promote the corrosion resistance of TZM alloy, but the improvement is not significant.

Key words: corrosion; acid corrosion medium; alkaline corrosion medium; anode dissolve
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