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The Effect of Heat Treatment on the Corrosion-Resistance
for Ti-6Al-4V Alloy

Baik-Shin Young' - Na-Eun Young”
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Abstract

In this study, the effect of heat treatment to the electrochemical polarization
resistance for the Ti-6Al-4V alloy was measured. The solution heat treatments were
carried out at 1066C, 966C, followed by aging heat treated 550C, 600C, and 650C. The
electrochemical polarization resistance behavior was measured by potentio-dynamic
polarization in the 1IN HNOs+15ppm HF solution.

The obtained results were as follows.

1. As solution heat temperature increased., the corrosion potential was increased,
whereas passive current density and critical current density were decreased.

2. As aging heat temperature increased, the corrosion potential was almost constant,
but passive current density was decreased.

3. The results of composition test measured by EDS at grain boundary and near ¥

precipitates indicated that S, Cl, and Si which originated from base metal were
segregated at the grain boundaries. Al and Ti which were the main alloying element in
¥ were depleted at the ¢ precipitated. The depletion of Al and Ti in ¥ was caused to

early breakdown of passive film.

T AAAAEZH Y TG MDA LHF ) E-mail : baiksy@mmu.ac.kr, T : 061) 240-7097
* g dristn ekl 71 3F &3 (naey1004@hanmail.net)

(453)



.M B
BJEHE (TS 200093 Aol 9224 deigo
w1 Fa2dol A4 Eo MEET] AlRER = 50

od A=t HA Fe vy & gAE 7}
12 Slth. 25k EEly FRAE7} Nwso A
H S7HEA dAs vFHeA EeE
o @& ARE ol wid 2¢k 5AHES o]
3 old Blelg 2 WA R
FaF] An] 53] LM AR

N
2

R ol
2
£

N
L
\-J

N
=~
2

F Ti-6Al-4VEFe] M= A
sl *}*‘151 Ti-6Al-4V &F(a+4H2
FA s A&std TigEE
= ZHEEH lﬂél**ﬂr WEgo
Hop v|7nrt 52

g @ % T oyo
olo
1
—{m
3
j\é
[
oy
P‘L
i
rir
r-Yl
0y
9
39
_V,L
i3
i)

g ® ok
il
rsl‘

(koo % 2 o U op
I-

2
N

_‘rﬂ

%2,
o
x
T
4
P
2
H
fru
>
. op
i
k
%0,
)
W o

= 3H°k7Ht"'7] 71,
, °§E§J7]9] FE, 71E ’&%"\EC‘F =
"5‘01 ST s Jol2 AR Yool
CES o] FE sEAFAN FAH, A
%X}Tw. Y58 AANANE B2 38T =

obA o) &Rkt B By o}V

T BEbg2 882To)stol Al 2d 5w (hep)
TR el d7ld e F&HAAE sl
o AEet WAdS FEATIL ATk olgA) A
e 23 oFF, a+AAd(bec)d BT
7 A¥EeR TEEY o HIREME
i, Fa EF0F Fol A, B HHE o
22ME ZBd, uuE, 38 o) Ao

Ti-6Al-4VE &2X o +B7xE ZHed

o]l ¢ +BAEE EY EAYE AHIE Wol A}
HAT L3 2 AR dAEE FESE 2714
ok §AEe} NEEAHYE HAEE e o

!

rlo

%

80274 Z7Vete o + B FEle] FFoIA B A
gA27t B4R Ao Zrtein PP

B 480 ASHE Q89 nMzdd ARG
A7l pwE 2% oladMe] Axgst IA o
Fe FAHG dAE e dHeHY shgol
AAA o) e AFPAA ) FFS v, ARY
e DY - Dol = Ate] 2o wEd o
A DE A7Ft F9) AFY 37)0l3, Do =
AZFt=0% Wel 2AYAY], n F Ax FFolt},

AFNA Ti-6Al-4Vel 3 A7E F2 714

lo

A 540 #HS Foh W, &A3e A"

A7 WA HmAE FFgl e drs

Ba1k4‘:-°4 ATEI7L UARRA olejel & o}F
il

21 EMe| AlgHe M=}

I“N

£ Aol ALEE Ti-6AI-AVEE9] 3187
2 Table 13+ 7] Tiel ¢ 6%9 &Fu)Es
4% Hxe] vhFe 5 &5 94aE 37 Ut =
g o] A7 7|AH 4L Table 2914 & wt
oF Zrol H2 AF AL} gE LT g vekic
ANFHZ A7 15mmXx Ze] 2,000mm FEA
15mmXx o]  10mm HEIOZ
cutting machine& AH&-3le] A &stdch A9
Hel xExHWS No 220, 400, 600, 800, 1200,
1500 AMZAE depd 223 437 98 H=
AlOs #%E AW dvnlskdnk. dxegzde
Fig. 13 #Zo] A7ZEolM Boa+fWEHSE
(BHo] = @ 1016TC) =50T< 966TC<+ 106
6T BAIZF Tt A gEAYE 4T F &

Table 1 Chemical Compositions of Ti-6Al-4V Alloy (wt%).

Compositions C Al

\Y% Fe Cu Mn Ti

Weight percent(%) 0.005 6.34

3.90 0.19 0.02 0.01 Bal
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Table 2 Mechanical Properties of Ti-6Al-4V Alloy.

Speci Density | Tensile Strength | 0.2% Yield Strength | Elongation | Reduction
PECINEN 1 (5/cm?) (MPa) (MPa) (%) in Area (%)
Ti-6Al-4V 4.54 990 930 16 45
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Fig. 1 Heat Treatment Procedure of Ti-6Al-4V Alloys.
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Table 3 The Results of Polarization with Different Solution Heat Temperature.

Heating Temp. | Corrosion Potential | Passivation Current density | Critical Current Density
(C) (mV/SCE) (mA/cm?) (mA/cm?)
As received -696 3.98 18.19
966C -728 2.45 14.12
1066C -718 0.87 11.74
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Table 4 Passivation Current Density (ip: mA/cm2)
of Solution and Aging Heat Treated

Specimens.
. . Aging Heat Treatment
Solution |~ Aging Time (hrhour)
Temp.(C)| Temp.(C)
DAL MDA | ane | e | 160
550 2631 213 | 204 | 186
%6 600 09%| 087 | 074 | 066
650 070 068 | 069 | 069
550 089! 093 | 0.8 | 087
1066 600 070 064 | 067 | 066
650 067| 069 | 066 | 064
I

Log Qurrent Demsity (A/cnd

(ii) Solution 1066 and Aging 600°C

Fig. 3 Potentio-dynamic Polarization Curves of Ti-6Al-4V Alloy, Solution Heat Treated for Shrs
ati)966 T 1i)1066TC, followed by Age Heat Treatment at 6007 a) lhr b) 4hr c¢) 8hr

and d) 16hr.
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Fig. 4 Potentio-dynamic Polarization Curves for Solution Heat Treated Shrs ati) 966, ii)
1066 C followed by Age Heat Treated for 8hrs at a) 550 b) 600T c¢) 650T.
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Photo 1. Micrograph of the Polarized Surface in 1IN HNO3+ 15ppm HF.
a) as received b) Solution Treated at 966 C for Shrs
¢) Solution Treated 966 for Shrs and Age Heat Treated at 650°C for 4hrs
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El t
B emen Al si s cl Ti v Fe
Position
Grain 6.12 0.03 0.02 0.05 87.84 5.21 1.09
Grain Boundary 5.18 0.08 0.12 0.14 86.42 4.02 1.68
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