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Fig.1 Microstructure of Ti-6Al-4V alloy

FIF FEI Quanta 200 ! SEM M £ kE 2 1 43 A0 Ji ol
X OISR . [F)E R A Hirox KH-7700 24 =441
T A SR R RE 2 T 2 1 JEE Tl [X 5k ) = TSR AE

S HA B AL B 2648 F) RST 5200 B e 4k 2 T4k b
BEATIAR, R =W AE R, Ho S oA
KEM, FEEACNET A, FRGER N 5 mVis.
& (EEWAER) &0 F, Wtbth & XartiHE 2
min; SAEFAZEHET, Wik iiZkE = ERM 15 min
Je BEAT IR

2 SKWmEER

2.1 HREREEHEREARER

Ti-6Al-4V & &R AL JE v 60 min f5,
AN B 2R THT 25 A0 S ok DX 3 HE AN K B I ) 8 AR T
(E 22, R 8N ME YT, XNl
A R RHE il R A7 EAS DL T DR 28 1
R IIYUE (B 2e), REMEESTIN IER T
(MG PERFAE o M2 PRI F) 120 min i, R
IR, ARARTE AN ], MOREER TH T R K S 4k
JEmhbt HAE %2 (K 2b). 2408 180 min J5,
PR TH 23 A0 T AN i 3G I, ) 0 DX 3k A A B R
% H I g (E 2d),

NT M Ti-6AI-4V A 4 FH 2H T 25 4k 65 Tl i) 52
W, K43 ok s R RORE A B D AN [T (], FH 9 4 L B
MEEE G RS, W3 pn. WEHAT LA H,
o AR REREIR, Ak S8 i — B 8] J5 358 40 B AH H LB
WHLR . Ti-6Al-4V &4 o & &8, pHESH, B
MERE ST o M, HBFFERZ G, FILE
ZAUHUBRAE FH T b 5T X IG5 o AHER TH AL
JEEZ5 5y T8 2R, A8 o AHERER TIRALERVE R, b
FEAEHALSE R k. B AHTE S I R AR A A, (R o
B R, RSB ML (B 30 o BEETSE
PRI R AT, S SEPRIE X o AR SR A AR
Uk MRy R, B AR R S b, S s
PRYTE LM g ARAERTE (B 3c) o M 1LE ik F
180 min B, A4} 1 & ST X o AHFD B2
FEENLTE, R o A B RS ASC (B 3d) .

2.2 MRZE R AR E R R R E

Ti-6AI-4V & & 7E IRALHE 7 B 25 40 55 kot v
FAARE FE Ry M AT 35 25408 T 2% 2 1) 2 4k an 1) 4 B
TN o M2 4K G AR SR ok R rp R THDHLRE FE R, (B AR 1L
AT 3 AN B WIUAMT B (5 1 M Bo, MRS R 2k
PERE K, A8 T SR THORDRS B 0.221 pm, AL
PR 293 4T 2] 160 min, & HPHAE 5239 0 £ 0.462 pm,
A S R AN T B CF 2 BB,



12

AR Ti-6Al-4V 78 R0 IA AP A3 25 A0 S T AF A2 3937 «

2 Ti-6Al-4V & &AL B M R T ORI 3
Fig.2 Morphologies of cavitation corrosion of Ti-6Al-4V alloy after different time: (a) 60 min, (b) 120 min, (c) 180 min; (d) the

magnified image of the area indicated by the rectangle in Fig.2c, (e) the magnified image of the pit indicated by the arrow in Fig.2a
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Fig.3 Morphologies of cavitation corrosion of Ti-6Al-4V alloy for different time: (a) 0 min, (b) 60 min, (c) 120 min, and (d) 180 min
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Fig.5 3D contour graph of cavitation corrosion for Ti-6Al-4V
alloy at different time: (a) 0 min, (b) 60 min, (c) 180 min,
(d) 300 min, (e) 480 min, and (f) 720 min
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Fig.6 Potentiodynamic polarization curves for Ti-6Al-4V alloy
in pure water and LiBr solution under static and

cavitation conditions
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Table 1 Electrochemical parameters for Ti-6Al-4V in pure

water and LiBr solution under static and cavitation

conditions
. . Passive
Solution Condition E;"\r/'/ AIC~0"1:1'2 Al~p/m'2 region,
R (= =111\

Static -320.5 2.922  22.338 655.5

LiBr Cavitation —352.4  5.322 78.363 271.4
Pure Static 79.1 2.735 10.599 1204.1
water Cavitation 36.6 3.302 17.449 1025.6
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Fig.8 Schematic diagrams of Ti-6Al-4V before (a) and after (b)

cavitation corrosion for 180 min
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Initial Cavitation Corrosion of Ti-6Al-4V Alloy in LiBr Solution

Zhao Xiaobin, Lin Cui, Yang Ying, Zhang Yifei
(National Defence Key Discipline Laboratory of Light Alloy Processing Science and Technology Institute,
Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The evolution of cavitation corrosion of Ti-6Al-4V alloy in LiBr solution was discussed by SEM, roughness profiler,
three-dimensional video microscope and electrochemical measurement. The results of the variation of surface roughness value (Rg), mean
cavitation corrosion depth and morphological features indicate that there are three stages of cavitation corrosion process of Ti-6Al-4V alloy.
At the initial stage, the value of Ry increases linearly with time; at the transition stage, the growth rate of R, decreases; at the steady-state
stage, the value of Rq tends to stabilize. Plastic deformation of the low intensive a phase of Ti-6Al-4V alloy occurs preferentially due to
absorption of impact energy generated by bubble collapse, causing uneven deformation of material surface. Passive film on the surface of «
phase in local area is easily attacked and fresh titanium alloy substrate is exposed. Small anode and large cathode form due to relatively
low electric potential of a phase in comparison with g phase; meanwhile corrosives and corrosion products diffuse fast with the aid of
agitation of cavitation, leading to the acceleration of the corrosion dissolution. The growth of pits causes the concentration of local internal
stress, which strengthens the mechanical factor, accordingly increases the degree of surface concave and convex. The synergetic effect of
mechanics and electrochemical corrosion results in the development of the existing pits and emergence of new pits. Eventually g phase
distributed at the boundary of pits falls off and the degree of surface concave and convex becomes small. At the initial stage,
electrochemical corrosion promotes mechanical effect of cavitation.

Key words: Ti-6Al-4V alloy; lithium bromide solution; cavitation; electrochemical corrosion; synergetic effect
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