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Effect of Ta on oxidation resistance behavior of
Ti-60A titanium alloys

ZHU Shao-xiang, WANG Qing-jiang, LIU Jian-rong, LIU Yu-yin, YANG Rui

(Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The effects of alloying element Ta on high temperature oxidation resistance of near-alpha high temperature

titanium alloy Ti-60A were investigated. The high temperature oxidation behaviors of Ti-60A alloy with different Ta

contents were tested by X-ray diffractometry (XRD) and scanning electron microscopy (SEM). The results show that the

addition of Ta can improve the oxidation resistance of the alloy. The improvement of oxidation resistance by Ta is mainly

attributed to promote the formation of homogeneous and fine oxidation products on the surface, increase the adhesion

between the oxide scale and the matrix alloys, and improve the surface stability of alloys. The oxidation kinetics of the

alloys can be described as a parabolic law at 700 and 750

content of the alloy is, the lower the oxidation rate is.

and a linear law at 800
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Table 1 Nominal compositions of experimental alloys 1800 (€) o— Alloy A-1
. 1600+ =— Alloy A-3
Alloy Mass fraction/% «— Alloy A-4
Al Sn Zr Mo Si Nb Ta Ti ~ 1400+ ¥ — Alloy A-5
A-1 58 40 35 04 04 04 0 Bal 5 1200l
A-2 58 40 35 04 04 04 04 Bal E&B
£ 1000f
A-3 58 40 35 04 04 04 1.0 Bal g,
A4 58 40 35 04 04 04 25 Bal g 800r
=
A-5 58 40 35 04 04 04 45 Bal 600+
400F
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2.1 Fig.1 Oxidation mass gain curves of experimental alloys
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Fig.2 Surface macro morphologies of alloys with different Ta contents after oxidated at 750

(b) Alloy A-3; (c) Alloy A-4; (d) Alloy A-5

for 100 h in air: (a) Alloy A-1;
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3 Ta 700 200 h
Fig.3 Surface morphologies of alloys with different Ta contents after oxidated at 700  for 200 h in air: (a) Alloy A-1; (b) Alloy

A-2; (c) Alloy A-3; (d) Alloy A-4

4 Ta 800 80 h
Fig.4 Surface morphologies of alloys with different Ta contents after oxidated at 800  for 80 h in air: (a) Alloy A-1; (b) Alloy A-2;

(c) Alloy A-3; (d) Alloy A-4

XRD 5 TiO,
XRD 20 o-Ti SnO, Al
20 X XRD

Ta A1203 X



s142 2010 10
TiO, Ta Ta
TiO, o-Ti
Ta Ta 800 80h
@) «— TiO, ® «—Ti0,
a— g-Ti a— z-Ti
r— SnDZ y— SﬂOg
30 40 50 60 70 80 30 40 50 60 70 80
20/(°) 20/(°)
© . «—TiO,
s —o-Ti
v SI'IOg
5 800 80 h
XRD
Fig.5 XRD patterns of surface oxidation
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Fig.6 Morphologies of cross-sectional oxidation layers of alloys with different Ta contents after oxidated at 800  for 80 h in air:

(a) Alloy A-1; (b) Alloy A-2; (c) Alloy A-3; (d) Alloy A-4
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