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Abstract: For the investigation of the oxidation behavior for titanium metal at various temperatures, titanium
specimens were heated for 2 hours in the range of 300~1000 °C, individually. And then X-ray diffraction(XRD),
scanning electron microscopy (SEM)/energy dispersive spectroscopy (EDS) and attenuated total reflection-
Fourier transform infrared (ATR-FTIR) spectroscopic analyses were carried out. At 300 °C, infrared absorption
bands on the surface of the titanium specimen were shown in a spectrum by the oxygen uptake of titanium
metal(hexagonal). At increased temperature, not only infrared absorption bands but also X-ray diffraction peaks
for the titanium oxide were grown and shifted to low wave number (cm™) and angle(®) due to the more oxygen
diffusion into titanium metal. At 700 °C, Ti;O (hexagonal phase) was identified by X-ray diffractometer. TiO,
(rutile, tetragonal phase) layer was produced on the surface of the specimen below 1 um in thickness at 600
°C, and grown about 2 pm at 700 °C and with 110 pm in thickness at 1000 °C. Above 900 °C, (110) plane
of the crystal on the surface of rutile-TiO, layer was grown.
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Fig. 1. Titanium metal specimen oxidized for 2 hours in air
at high temperature (300~1000 °C).

7(99.5%, Nilaco)S 10x9 mm 7|2 A2 €L
2 AFE 3 £5(300~1000 °C)oll wet o7 7
o] 7| ZoA 2A17F B3 7HE st FHlst Tk 2
o Lo ZFEE AJH T Ao =300
°C), B.2H21400 °C), 3+ (500 °C), 3]4(600~800
°C), 41(900~1000 °C)S B ATHFig. 1).

sbslEl RS S Eelsly] Y8t AlEE of
YT Fof Yol FolE W XA -] A
E Zojo] A&sle] AH 9 tig A E S =
At 4o AH4E X-A 3] 7]E SIEMENS
Ake] D5000 REE Cu FEEZ AMR-sle] X8 2y
AIZ13L Nal(Tl) 438AF718 HAE72 AR-ete Al
dojt} =4 Al X-4 A At AF = 40 kved
40 mAZ A3 Ni 58 ARt Kl S A
AstRem XA WE £309 F2 1mm, AF €
o] %2 0.1 mm, 7+ ¥ FHATHE 1 sec/0.02° (20)
2 sk 3 AstE gHe td BA4S 98
7+ ¥ AWkAL vk2] o] Fourier W3 294 3715
AHESE Ao Fe2dERS S5 S8
AFE-E ATR-FTIR £337]& SensIR Tech. AF2] TravellR
U2 AlE Fde k] 1~2 pm FA 9] gk 3
S AF3 F wrtE e AEse AHEA 548
ANFE AAE] Hgo] o gle Rl At 53
A Wo| Eslx] Esle FEAIHL Abs}:
A s vl EH o). AkslAlE ] T
P4 9 LAEA S HEt AR AEZA] EY3
dHez Ze THE Avpdt & SEM/EDS &4
a3tk £ AF8-¥ SEM/EDS #HH|+= JEOL
Abel TXA-8600 2dlo] 1T},

ofd A

}

5|

o kI o mjo B rok ofy

kil
o3t

ofl =
ol

ox

3. 48 ¢ EE

31, ASbEl T AIEH EWe| X-M IEHEM %
SEM/EDS &4

Fig. 1°] Bole upel Zho] Absia|s R 9] Ao



466 o -

-

ek

90.4 Wt% Ti
R Wt%.O
Ay ~ | !

O,
“

78.Q wt% Ti
230,wt% 0

3 & 5000

400 500 600
Temperature, C

Fig. 2. SEM images and EDS result for the surfaces of titanium metal specimens oxidized for 2 hours at individual temperature

from 300 °C to 500 °C in air.
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Fig. 3. XRD spectra for titanium metal specimens oxidized for
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2 hours in air at high temperature (300~1000 °C).
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Fig. 5. SEM images and line scan profiles for the cross sections of titanium metal specimens oxidized for 2 hours at individual
temperature from 600 °C to 1000 °C in air.
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