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A Study of Annealing Heat-treatment for Ti(Grade 2) by
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Abstract

In this paper, the annealing heat treatments for the best corrosion resistant of Ti(Grade 2) were
studied in a 3.5% NaCl solution by electrochemical methods. The annealing heat treatments were
accomplished at 650, 700 and 750°C with different time of 30min., 1hour and 2 hours in a vacuum
condition. The obtained results are: 1) in the case of solution heat treated 930C for 2 hours in a
vacuum and air, the corrosion potentials were -348.7 and -567.1mV, and current densities 2.32 and
22.62uA, respectively, 2) as increase both annealing heat treatment temperature 650, 700, 750° C
and time 30min., 1 hour, 2 hours, the corrosion potential were decreased, whereas corrosion
current density increased, 3) in the case of cyclic polarization, the measured charges were
increased as increasing solution heat treatment temperature and time, 4) on the bases of corrosion
potential, current density and charge, the best annealing temperature and time were measured as
700° C and 30min. for Ti(Grade 2) material.
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Table 1. Chemical compositions of specimen(wt %)
|

| Element wt% | C |Fe| H N 0 T

Specimen | 0.01[0.06 0.0011/0.004 0.015/99.91
ASTM 01 03 0015/ 003 0.25 ! 99.2
Specification(Max) 1 ‘ : /

Table 2. Mechanical properties of specimen.
Ultimate  0.2% ‘ ‘ |
Mechamcall Tensile | Proof | | Elonga Reductlon

I Densit;
Property StrengthTStrength tion % |in Area% y‘
(MPa) | (MPa) |
 specimen 415 | 307 42 7377 451
| ‘ .
| Min. 345 Min.275 Min. 20 Min. 35 451
ispecification

7 219 Table 13} k.

ol e A A 7HEE A% 15mm x 4 o]
2,000mmE 7] Al A Al &2 Table 29} &},

AlEHE dAe] 9 Aristegd AEE 5y
274 156mm, ¥°] 10mme] ¥ o2 44} 7}
F3la AlH THE 220, 400, 600, 800, 1,000,
1,500 AYXA R dAnpstg o HE 0.250m Y
2] diamond paste® ¢ rulatgich Fa A EH &
A58l 2 2Rl B9} o] RAE a—p o] HE] L
SHTH50C7 B2 930 C ol A 241 7F B4 31 G A
gty om 7)o E B2 AF 2ol E A
H7] 98l 2e exox Fr 5o AZEH7]
AN dHEIA BAE AP S # 74
of MAe ATNE AH EY] ¢t ZAE 650,
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AFFolrd oldsyd dHHE A st
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SENLE BB §90 2E 2511
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Fig. 1 Potentiodynamic polarization curve for
Ti(grade 2) base metal and solution heat
treated under 9307 2hours at vacuum and
air, in 3.5% NaCl Media.
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Fig.2 Potentiodynamic polarization curve for Ti(grade
2) metal, annealed at 650C 30min., Thour and
2hours at vacuum, in 3.5% NaCl Media.
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Fig4 Potentiodynamic polarization curve for Ti(grade
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Table 3. The result of potentiodynamic polarization

in a 8.5% NaCl media.
Heating Ecor ieor(lA) |
Time (SCE:mV) |
" base Metal -535.7 ; 1571 |
'sol. at Vacuum 2hours -348.7 | 232
sol in Air 2hours -567.1 14.62
R 30min. -359.3 5.98
annealin 1h 368.7 6.43
at 650C our oS- :
Zhours -372.2 8.42
Heating Eor . |
(UA)
Time (SCEmV) "
. 30min. -360.7 3.64
annealing 59
at 700C lhour -426.0 .
2hours -460.0 9.45
. 30min. -456.1 13.63
annealing N 16.73
at 750 lhour -475.7 .
2hours -510.9 18.21

E 0] -348. T 2 F538lH 7] 5ol 2 & 2%
o a gAelstd Eyo] -567.1wW & Rolzt), u}
2t &4 3t IR 2] sk WA o] FolA A By,
S xS ALE Aoy F71FAM &As
dAgstw 38| BaHT} vhoby ot im% &
B w2 el 75 15.71uA, 930l A 2 FFofl A
EAz EXe A 2.32:A B T FoNA 2E 2
Tob A7t A Bl g B¢ 22,62 2 LHEFE
thoo] EFE #E ¥AER AN mmy =

3.268(Mi/dn) (o1 7]el| A M: B8, i: BRAAF
e, d 3459 de, o 3459 dA7hell A &
A vk 2ol il Bl#l st F-2jo] g gt
650 A 3037 2417 T EA el g Al ol A
= Alzte] F718 4% E,0] -359.30 A1 -372.22
#asti 700C o M & -360.79] 4 -460.0mV 2,
750 Co) A & -456.10] 4] -510.9W & BF A|7to]
A38F 5 E 2 A28k ghH 3087 24 3¢
old g g AlAAA i, 2 5.98 2 84244, 700C ]
ME 3.64 2 9.45, 7T50C M & 13.03 & 18.21uA
2 RF A Azte]l AojA 45 1 gho] Ft3)
At ojul Egoe? iores 322 3w 700C 30F-2]
A5-7F WA Aol 7H #skeh o] o] fr-i= Photo. 1
7} Photo. 20l 1} ¢} o] #n 7 = A A7
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Fig. 5 Cyclic polarization curve for base metal:

N ‘ ) solution heat treated at 930 2hours at a) at
Photo. 2. Surface of solution treated in air, after vacuum and b) at air for Ti(grade 2) in 3.5%
polarization. NaCl Media
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Fig.6 Cyclic polarization curve for annealing heated at 650°C 30min. and 2hours for Ti (grade 2) in 3.5% NaCl Media.

(95)



96

Potential (V) vs Eref

&
g

Potential (V) vs Eref

5

%

§

BT RRERS, #2068 F1, 2002

T

15

1500

0500

0.000

0,500

-1.000

70 65 60 55 50 45 40

Log Curren Densith (A/cm2)

a) annealed 30min.

Fig. 7 Cyclic polarization curve for annealing
(grade 2) in 3.5% NaCl Media.
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Fig. 8 Cyclic polarization curve for annealing heated at 750C 30min. and 2hours for Ti

(grade 2) in 3.5% NaCl Media.

Table 4. Cyclic polarization result for charge(coulomb) in 3.5% NaCl media.

Material ) Heating Time ‘ Coulomb ‘
base Metal 0.00465
sol. at Vacuum 2hours 0.00065 i
3 |
sol. in Air 2hours | 0.02140
! i
30min. 0.00231 !
annealing
lhour 0.00481
at 650
2hours 0.01200
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5 1000
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2}
> 0500
Z
E 0000
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[:4
5
& 0500
1000 . L . .
95 85 25 65 55
Log Curren Densith (A/cm2)
b) annealed 2 hours
Material Heating Time Coulomb
} 30min. 0.00105
annealing i
| 1hour 0.00223
at 700°C
2hours 0.00685
30min. 0.00 628
annealing
lhour 0.00758
at 750C
2hours 0.01633
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