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Abstract The as-deposited and as-forged Ti60A titanium alloys are fabricated by the laser additive manufacturing
technique, and the oxidation experiment under the temperature of 600-800 ‘C is conducted. The change laws of the
weight increase and the microhardnesses of samples under different oxidation conditions are investigated. The
results show that, the surface oxidation products of the as-deposited and as-forged Ti60A alloys mainly consist of
TiO, and Al, O,;. The formation of the oxidation layers is caused by the combined action of the inward diffusion of
the oxygen into the matrix and the outward diffusion of Al and Ti elements. Under the same experimental
conditions, compared with those of the as-forged alloy, the weight increase of the as-deposited Ti60A alloy is
smaller, the surface oxidation layer is thinner and denser, the diffusion depth of oxygen element is smaller, and the
high-temperature oxidation resistance property is much better.
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Table 1 Chemical compositions of Ti60A alloys

(mass fraction, %)

Element Al S Zr Mo S Ti

Content 5.54 3.88 3.34 0.37 0.46 Bal.

TR K AL 2R U1 HI AR BOE IS B )38 Ti60A
KA A (RIFR TR A Ti60A kA 4 (fii FR
R B ST 20 mm X 10 mm X 2 mm B
REARE ., SRR IO 7 X 1 s . o OZ
HUURTT 81, OY A5 18, OX NEOCRe 35 10 .

20 mm \9;& Y
2mm/

174

P 1 BRE B ORE 7 2
Fig. 1 Sampling methods of samples
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Fig. 2 Microstructures of Ti60A alloys under different amplification factors. (a)(c) As-deposited; (b)(d) as-forged
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Fig. 3 Surface morphologies of Ti60A alloys after 100 h continuous oxidation under different temperatures.

(a) As-deposited, 600 °C; (b) as-forged, 600 °C;

(c) as-deposited, 700 C; (d) as-forged, 700 °C;

(e) as-deposited, 800 C; (f) as-forged, 800 C
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Fig. 4 Oxidation weight increase curves of Ti60A alloys

under different temperatures
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Fig. 5 XRD results of Ti60A alloy surfaces. (a) As-deposited; (b) as-forged
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Table 2 Element compositions of oxidation layers of Ti60A
alloys after 100 h continuous oxidation at 800 “C

(atomic fraction, %)

Sample C O Al Ti
As-forged 22.5 32.9 12.4 112.2
As-deposited 81.6 46.3 21.1 82.2

Ti60A kA 4 7E 800 ‘CHA AL 100 h 5 Y% L2
EDS &LHMNE 8 Fian., LA, TIEA AL
JEAMU AL TTR B & BB K, Ti TR & BB/ T8
AALZAML AL TR & & W F W/, Ti TTEM S
e N S N R =R TN 7 N RN
JUE & B A K, Ti ST R W& =) B & A

0702007-4



E 6 ANEEE T4 100 h f5 Ti60A $k& & E A2 PR EIESR . (D TTA,600 C;
(b 75,600 C 5 OV ,700 C s (D700 Cs5 () PIE,800 °C 5 (DA 800 C

Fig. 6 Cross-sectional morphologies of oxidation layers of Ti60A alloys after 100 h continuous oxidation under

different temperatures. (a) As-deposited, 600 ‘C; (b) as-forged, 600 °C; (c) as-deposited, 700 C;
(d) as-forged, 700 “C; (e) as-deposited, 800 C; (f) as-forged, 800 °C
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Fig. 7 EDS area scanning of oxidation layers of Ti60A alloys after 100 h continuous oxidation at 800 °C .

(a)(c¢) Scanning positions; (b)(d) scanning results
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Fig. 8 EDS line scanning of oxidation layers of Ti60A alloys after 100 h continuous oxidation at 800 °C .
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Fig. 9 Microhardness of Ti60A alloys after 100 h continuous oxidation under different temperatures.
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Fig. 10 Schematic of oxidation mechanism of Ti60A alloys after 100 h continuous oxidation at 800 C
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