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Fig.1 E-t curves of Ti-6Al-4V in solution with different
hydrofluoric acid concentrations: (a) 10~30 ml/L and (b)
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Fig.2 Polarization curves of Ti-6Al-4V in solution with different

hydrofluoric acid concentrations: (a) 10~30 ml/L and
(b) 40~100 ml/L
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Ti-6AI-4V  TE AN [F] i FE B ek n 3 9w 1R A% A i
2R WL 5, SRR EE 43 20, 40, 80 mL/L, AW
rH R R R SRR AR B By 2:1 0 B AR W AL 1 2R 3 AR
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Table 1 Parameters of polarization curves of Ti-6Al-4V in

different

solution  with hydrofluoric  acid

concentration

Concentration  Ecorr/ icorr/ ipp/ in/

of HF/mLL™® XV x10%Acm? x10?A ¢m? x10°A cm™
10 -0.527 0.811 2.56 0.88
20 -0.778 1.926 6.21 1.95
30 -0.800 2.024 7.21 2.65
40 -0.809 2.128 12.9 4.81
60 -0.824 2.358 17.0 6.61
80 -0.835 5.251 314 8.63
100 -0.849 5.932 49.02 13.07
HE 150 mL/L
2 | o= 1HNO, 150 mUL (V,,,:V,,=1:1)
—o—2HNO, 250 MLIL (V,,,, V,,=17:1)
- 3HNO, 300 MLIL (¥, V,,=2:1)
tl-l) 1t ., HNO, 450 mLIL (V,,, V,,=3:1)
@, [—+—5HNO, 500 mUL (V,,,,V, =3.3:1)
= of ) !
w
1k
2t ‘ ‘ ‘ ‘
-4 -3 -2 -1 0
log(i/A-cm™)
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Fig.3 Polarization curves of Ti-6Al-4V in solution with different

nitric acid concentrations
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Fig.4 AFM diagrams of Ti-6Al-4V processed in solution with
different nitric acid concentrations: () Vuno,:Vir =2:1

and (b) VHN03:VHF =3:1
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Fig.5 Polarization curves of Ti-6Al-4V in solution at different
temperatures: with hydrofluoric acid concentration of 20
ml/L (a), 40 ml/L (b), and 80 ml/L (c)
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Fig.6  Variation of passive current density of Ti-6Al-4V in

solution with different temperatures
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Fig.8 \Variation of anodic dissolution rate with time of Ti-6Al-4V
in processing solution: (a) Vuno,:Vur =2:1, HF=100 ml/L;
(b) Vino,:Vur =3:1, HF=100 mi/L
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Table 2 Anodic dissolution rate of Ti-6Al-4V in processing

solution

Temperature/C Volume :zt:_?':of HNOs um.vraéin-l
30 éii 123
35 a1 174
40 ii %g

PR KB R], 6 S5 R TTF 46 BT L 43 B <A A B i
FERGE BT, BEJG RS0 N R, BB N
ATHIZR BT TP . 4V P IR S A BRI L
v 2:1, WRFEH 30 CHmEEl 40 CHY, AMERGHE
U £ 3.65 mL/min ¢m® $£ 7+ % 5.30 mL/min <m™?. 4%
W AEIR S5 SRR 3:1 B, RN AR A E
FEA FTRRAR, VLW R PR RV FE 3K, S HHil A
SR B B G VA A, BRI FF A S B 26

MG b T e B 7 R K

3Ti + 12HF + 4HNO; = 3TiF, +8H,0+4NO?1

AL AR AR E I ISE, HERLE 3.
i 1mol £k 7T LL7S 3 1~1.2 mol <44k, ¥ B (H NELE
SRELBIFEAHAAEEHEBES TR ESE
MERAE, 55850 50E AT X i &I, i

—=—30 C

——35 C
0 —a—40 C
V...V =2:1, HF=100 mL/L

HNO," " HF

Gas Producing Rate
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{ ]

V _ =3:1, HF=100 mL/L

HNO," " HF
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t/s
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Ak
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Fig.9 The variation of cathodic dissolution rate with time of
Ti-6Al-4V in processing solution: (a) Viuno,:Vur =2:1,
HF=100 mL/L; (b) Vino,:Vhr =3:1, HF=100 mL/L

3 Ti-6Al-4V EB MM TARPHERINNFESH

Table 3 Dynamic parameters of Ti-6Al-4V in processing

solution
Volume ratio Temperature/ Al v/
of HNO3to o P - S2\-1 B
HE C pm-min~ mL {min €m™)
30 13.0 3.65 1.19
2:1 35 18.1 4.29 1.13
40 22.3 5.30 1.15
30 12.3 3.32 1.03
31 35 174 4.01 1.09
40 21.8 4.90 1.07

MR 52 MR Ly 2:1 i, B A AUVE A 1.13~1.19
ME IR S SRR AN 3:1 B, B {EHTE
4 1.03~1.07, i B AE M/, AT I LE 8 vl Tk
TR b s A A A, LE 2 VA TR S R R S PR G
B E s AH LR/, 3K 2 DR Ay i g 11 it S A i A 9 v
KBS TS E5AMRBL, A REELY, 1
AT IR L IR R R i, X R T B
AT 1 HICEMREFE 1~1.20 MR, X 58 HEH
LT . CAVETP IR IR B I, IR E 2
TR EE TR AN, RS SRS E, X
A 55— 75 TR T A 1 AT DA i 2 Ak 66 A i L 11 R
[19] .

3 &

1) IR U L 5 R AR A < kon T AR i BeA
PR (R AR o AR S8 0 TG TR AR A B IR B 5 < 3R ThT 114 4
e, B AR AR IR, TR IR AR B
EE A, B e AR RS

2) SR FE AN T3 BE T v TG oy R AL A
Y PO U T R A MR IR, R SLE AL REREAR, R
b5 AN BT B SRR IR P AR S R X kv
figp ek RS T A 2 U SRRV L n 2 80 mL/L 1
SR L 1 £ R TR 3R

3) Bk < AE SRR - T R VA R AR v 1A S kn I
FEAR -5 R -PE AR A R R o S R A
WIE, SIRIR S ORI O B R B Ml n e S B2, {ELAH R 1Y
FAAE AL R T A RBEAC R ) a3, SEAR T R A B AL
A A R I HEAT P BT AR SR, O P i g L R
‘riaE.
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Corrosion Processing Dissolution Characteristics of Ti-6Al-4V
in Hydrofluoric-Nitric Acid System

Lin Cui*?, Du Nan“?, Hu Ge®, Zhang Yifei*
(1. Nanchang Hangkong University, Nanchang 330063, China)
(2. “Corrosion and Protection” Key Laboratory of Colleges and Universities of Jiangxi Province, Nanchang 330063, China)
(3. University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The effects of main solution ingredients and temperature on dissolution and characteristics of corrosion processing for
Ti-6Al-4V in hydrofluoric-nitric acid system were investigated by E-t curve and potentiodynamic polarization curve. Moreover, anodic and
cathodic reaction rate measurements were used to discuss corrosion dynamics. The results show that the process of “attack— dissolution—
oxidation” repeats itself during the course of corrosion dissolution of titanium alloy in this solution system. The growth and destruction of
passive film simultaneously occur. Corrosion processing rate tends to be stable when the growth of passive film and dissolution of the
substrate achieve dynamic balance. At the early stage of corrosion processing, corrosion potential changes to a more positive value when
the concentration of hydrofluoric acid is low, indicating that oxide film is difficult to be attacked, while in case of higher concentration,
corrosion potential becomes negative quickly as oxide film is easily dissolved. With the increase of hydrofluoric acid concentration and
temperature, the activation energy declines and corrosion dissolution is enhanced. Temperature plays a leading role under the condition of
lower concentration of hydrofluoric acid. When the concentration reaches 80 mL/L, the influence of temperature weakens and the
concentration of hydrofluoric acid becomes the major factor. The passivation of nitric acid can improve unevenness of micro-surface while
slowing down the corrosion processing rate.
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