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Preparation Processes of Black Oxidation Film on Ti—-6Al-4V Titanium Alloy

XIA Cheng-bao, TU Ming—wu, PAN Qing—-jun
(The First Aeronautic Institute of Air Force, Xinyang 464000)

Abstract: In order to improve the corrosion resistance and extinction performance of Ti-6Al-4V Titanium Alloy, the
surface modification technique was used,and the process of making black oxidation film on the surface of Ti-6Al-4V Ti-
tanium Alloy was studied. The morphology, structure,and composition of the oxidation film were analyzed by means of
scanning electron microscopy and X-ray diffraction. The hardness and corrosion—resistance of the film were evaluated. It
was found that the oxidation film on the surface of Ti-6 Al-4V Titanium Alloy substrate was uniform,stable,and porous.
The results showed that the black oxidation film was 5. 0~9. 0 um thick and was composed of anatase TiO, as the major
phase and a small amount of rutile TiO,. Compared with Ti—6 Al-4V Titanium Alloy substrate, the micro—hardness and
corrosion—resistance has a remarkable increase, with corrosion resistant up to the seventh and can meet the demands of
surface modification of the Ti-6Al-4V Titanium Alloy for weapons and equipment.
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Table 1 Effect of parameters on thickness of oxidation

film
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2 15 6 15 4

3 15 8 25 3
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Fig. 1 The relationship between thickness of oxidation

film and oxidation time
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Fig. 2 The relationship between thickness of oxidation

film and voltage
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Fig. 3 The relationship between thickness of oxidation

film and pH
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Table 2 Composition of oxidizing solution
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Fig. 4  Surface morphologies of oxidation film on Ti-

6Al-4V titanium alloy
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Fig. 5 XRD patterns of black oxidation film

2.3.3 MHEF

IRFE 2 S A RD ACFT B 6 ) o 40 ) A S 1A
JIR ) e 3 ok T T I Rl R L 25 SR LR 3. AFE 3
AR 2R R R m. X F
BB ER A A S 1 AR 0 RS 1 e R A AR R
2.3.4 TRk fiE

RAFAMMZ AL IR 6 pmn) B O
5+ 100 mmX 50 mm X 2 mm) 4> 5 ik £ TPE b %%
IR L 1 L 30 AR LA R ILFK 4.

x3 Ti-6Al-4V KA EF 5 RUER B R E (MPa)
Table 3 Micro—hardness of the substrate and oxidation
film (MPa)
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Table 4 Corrosion - resistance of the substrate and oxi-
dation film
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