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Table 1 Chemical composition of Ti150 alloy (/%)

Al Sn Zr Nb Mo Si C Ti
562 412 371 071 054 038 0.06 Bal
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Fig.1 Microstructures of 0GO/Til50 and 0.5GO/Til50: (a) 0GO/Ti150, (b) 0.5GO/Ti150, and (c) GO at the grain boundary of

0.5GO/Ti150
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Fig.2 Mass gain curves (a) and mass gain rate curves (b) of 0GO/Ti150 and 0.5GO/Ti150 during non-isothermal oxidation process
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Table 2 Temperatures and Q in different stages of

non-isothermal oxidation

Alloy Stage Temperature/'C Q/kJ mol™
I <800 -
I 800~1130 201.3
0GO/Ti150 i 1130~1210 463.6
v 1210~1270 184.0
\% 1270~1500 283.3
I <800 -
Il 800~1160 185.3
0.5GO/Ti150 I 1160~1300 350.4
v 1300~1330 206.0
V 1330~1500 270.6
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Fig.4 Cross-sectional morphology and element distribution of the oxide scale on 0GO/Ti150 after non-isothermal oxidation
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Fig.5 Cross-sectional morphology and element distribution of the oxide scale on 0.5GO/Ti150 after non-isothermal oxidation
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Fig.6 Surface morphologies of the oxide scales on 0GO/Ti150 and 0.5GO/Til150 after non-isothermal oxidation: (a) oxide scale I on
0GO/Ti150, (b) oxide scale II on 0GO/Ti150, (c) oxide scale I on 0.5GO/Ti150, and (d) oxide scale II on 0.5GO/Ti150
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Fig.8 Schematic of growth behavior of non-isothermal oxide scale on Ti150 alloy
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Influence Mechanism of Graphene Oxide on Non-isothermal Oxidation Behavior of
Near-a High-Temperature Titanium Alloy

Chen Hang »**, Mi Guangbao®®, Li Peijie?, Huang Xu', Cao Chunxiao*
(1. Aviation Key Laboratory of Science and Technology on Advanced Titanium Alloys, AECC Beijing Institute of Aeronautical Materials,
Beijing 100095, China)
(2. State Key Laboratory of Tribology, Tsinghua University, Beijing 100084, China)
(3. Beijing Engineering Research Center of Graphene and Application, Beijing 100095, China)

Abstract: The non-isothermal oxidation tests of the near-o high-temperature titanium alloys (Ti150) without graphene oxide (GO) and
with 0.5wt% GO were carried out at room temperature~1500 <C by thermogravimetry-differential scanning calorimetry method. The
influence mechanism of GO on non-isothermal oxidation behavior was revealed by analyzing the oxidation mass gain laws and the
microstructure characteristics of oxidation products. The results show that the non-isothermal oxidation process of Ti150 alloy with GO
includes almost no oxidation (<800 <C), slow dissolution of oxygen in a phase (800~1160 <C), accelerated dissolution of oxygen in
two-phase region (1160~1300 <C), rapid dissolution of oxygen in g phase (1300~1330 <C), and violent growth of oxide scale
(1330~1500 <C) five stages. The dissolution of oxygen in g phase and growth of oxide scale are the main reasons for the non-isothermal
oxidation mass gain. After non-isothermal oxidation to 1500 <C, the non-isothermal oxidation mass gain and oxide scale thickness of Ti150
alloy with GO are 10.8% and 17.9% lower than those without GO, respectively. The main mechanism of GO improving the non-isothermal
oxidation resistance is that the beginning temperature of rapid dissolution of oxygen in fg-Ti is delayed due to the higher pg-transus
temperature of Til50 alloy with GO, which results in the decrease of oxygen solution, and the finer grain make the Al,Os-rich oxide layer
and the Sn-rich layer more continuous and dense, which are more effective barriers to ion diffusion.
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Corresponding author: Mi Guangbao, Ph. D., Senior Engineer, AECC Beijing Institute of Aeronautical Materials, Beijing 100095, P. R.
China, Tel: 0086-10-62497594, E-mail: guanghao.mi@biam.ac.cn


http://www.amte.net.cn/CN/abstract/abstract3832.shtml
http://en.cnki.com.cn/Article_en/CJFDTotal-ZYSY201210012.htm
http://en.cnki.com.cn/Article_en/CJFDTotal-ZYSY201210012.htm
http://jme.biam.ac.cn/CN/10.11868/j.issn.1001-4381.2016.01.001
https://www.scientific.net/MSF.944.110
https://pubmed.ncbi.nlm.nih.gov/30380791/
https://www.sciencedirect.com/science/article/abs/pii/S0257897218303864
https://www.sciencedirect.com/science/article/abs/pii/S0257897218303864
https://www.sciencedirect.com/science/article/abs/pii/S0257897218303864
https://www.sciencedirect.com/science/article/abs/pii/S0008622313009573
https://link.springer.com/article/10.1007/s11661-015-2835-2
https://link.springer.com/article/10.1007/s11661-015-2835-2
https://link.springer.com/article/10.1007/s11661-015-2835-2
http://www.rmme.ac.cn/rmme/ch/reader/view_abstract.aspx?flag=1&file_no=19970225&journal_id=rmme
http://www.rmme.ac.cn/rmme/ch/reader/view_abstract.aspx?flag=1&file_no=19970225&journal_id=rmme
http://www.rmme.ac.cn/rmme/ch/reader/view_abstract.aspx?flag=1&file_no=19970225&journal_id=rmme
http://www.rmme.ac.cn/rmme/ch/reader/view_abstract.aspx?flag=1&file_no=19970225&journal_id=rmme
https://link.springer.com/article/10.1007/s11661-011-0710-3/
https://link.springer.com/article/10.1007/s11661-011-0710-3/
https://link.springer.com/article/10.1007/s11661-011-0710-3/
https://link.springer.com/article/10.1007/BF02659006#citeas
https://link.springer.com/article/10.1007/BF02659006#citeas
https://link.springer.com/article/10.1007/BF02659006#citeas
https://link.springer.com/article/10.1007/BF03038377#citeas
https://link.springer.com/article/10.1361/10599490421394
https://link.springer.com/article/10.1361/10599490421394
https://link.springer.com/article/10.1361/10599490421394
http://www.rmme.ac.cn/rmme/ch/reader/view_abstract.aspx?flag=1&file_no=19970225&journal_id=rmme
https://www.sciencedirect.com/science/article/abs/pii/S0167577X21002718

