Accepted Manuscript

Microstructure and high-temperature oxidation resistance of Ti- &W”E
AI-Nb coatings on a Ti-6Al1-4V alloy fabricated by laser surface MI”I”EY

alloying

Jingjie Dai, Shouying Li, Hongxia Zhang, Huijun Yu,
Chuanzhong Chen, Yang Li

PII: S0257-8972(18)30311-6

DOI: doi:10.1016/j.surfcoat.2018.03.060
Reference: SCT 23240

To appear in: Surface & Coatings Technology
Received date: 30 September 2017

Revised date: 17 March 2018

Accepted date: 22 March 2018

Please cite this article as: Jingjie Dai, Shouying Li, Hongxia Zhang, Huijun Yu,
Chuanzhong Chen, Yang Li , Microstructure and high-temperature oxidation resistance of
Ti-Al-Nb coatings on a Ti-6Al-4V alloy fabricated by laser surface alloying. The address
for the corresponding author was captured as affiliation for all authors. Please check if
appropriate. Sct(2017), doi:10.1016/j.surfcoat.2018.03.060

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.surfcoat.2018.03.060
https://doi.org/10.1016/j.surfcoat.2018.03.060

Microstructure and high-temperature oxidation resistance of Ti-Al-Nb coatings on a Ti-6Al-4V alloy

fabricated by laser surface alloying

Jingjie Dai®"", Shouying Li®?, Hongxia Zhang?®, Huijun Yu®™, Chuanzhong Chend, Yang Li¢

aKey Laboratory of New Metallic Functional Materials and Advanced Surface Engineering in Universities of Shandong, Qingdao Binhai
University, Qingdao 266555, Shandong, P.R. China

bSchool of Mechanical and Electronic Engineering, Qingdao Binhai University, Qingdao 266555, Shandong, P.R. China

¢ Key Laboratory of High-efficiency and Clean Mechanical Manufacture (Shandong University), Ministry of Education, School of
Mechanical Engineering, Shandong University, Ji'nan 250061, Shandong, P.R. China

dKey Laboratory for Liquid-Solid Structural Evolution and Processing of Materials, Ministry of Education, School of Materials Science
and Engineering, Shandong University, Ji'nan 250061, Shandong, P.R. China

& Jinan Worldwide Auto-accessory Limited, Jinan 250300, Shandong, P.R. China
*Corresponding author
Abstract: In this study, Ti-Al-xNb coatings were deposited on a Ti-6Al-4V alloy by laser surface alloying in order to
investigate their oxidation resistance. A Ti-Al coating was fabricated for comparison. It was found that the Ti-Al and Ti-Al-
XNb coatings were composed of TiAl and TisAl phases. Nb addition reduced the cracking tendency of the Ti-Al-xNb
coatings. The Ti-Al and Ti-Al-xNb coatings exhibited good high-temperature oxidation resistance at 800 °C. In comparison,
Ti-Al-xNb (x= 10, 20, 30 and 40) coatings had better high-temperature oxidation resistance and Ti-Al-40Nb coating had the
best high-temperature oxidation resistance. The mechanism of Nb that improves the high-temperature oxidation resistance
of Ti-Al-xNb coatings includes preventing the internal diffusion of oxygen, inhibiting the formation of TiO,, promoting the
formation of Al,O3 and increasing the adhesion of the oxide scales.
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1. Introduction

Titanium and titanium alloys are known for their properties such as low density, high specific strength, excellent
corrosion resistance and non-magnetism. This explains their early success in the aviation, automotive, chemical industries
and medical engineering [1-2].The position and function of titanium and titanium alloys in the national economy and
national defense construction are increasingly important [3]. Taking the aviation industry as an example, conventional
titanium and titanium-based alloys represent one-third of the weight of modern aircraft engines and are the second most
used engine materials following Ni-based superalloys [4]. Titanium alloys are mainly used to make compressor blades and

casings of the aircraft engines. With the improvement in the performance of modern aircraft and the thrust-weight ratio of
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