Accepted Manuscript

Microstructures and immersion corrosion behavior of laser thermal sprayed
amorphous Al-Ni coatings in 3.5 % NaCl solution

Donghui Zhang, Dejun Kong
PILI: S0925-8388(17)33800-8

DOI: 10.1016/j.jallcom.2017.11.054
Reference: JALCOM 43747

To appearin:  Journal of Alloys and Compounds

Received Date: 16 August 2017
Revised Date: 29 October 2017
Accepted Date: 4 November 2017

Journal of

ALLOYS
AND COMPOUNDS

Please cite this article as: D. Zhang, D. Kong, Microstructures and immersion corrosion behavior of laser
thermal sprayed amorphous Al-Ni coatings in 3.5 % NaCl solution, Journal of Alloys and Compounds

(2017), doi: 10.1016/j.jallcom.2017.11.054.

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.jallcom.2017.11.054

Microstructuresand immersion corrosion behavior of laser thermal sprayed
amor phousAl-Ni coatingsin 3.5 % NaCl solution
Zhang Donghdi Kong Dejurt ?
School of Mechanical Engineering, Changzhou Unitser€hangzhou 213164, China
“Changzhou high technology research key laboratbnyauld advanced manufacturing, Changzhou
University, Changzhou 213164, China
*Correspondent: Kong Dejun, Ph. D., Professor, Tel: 86-0519811@0%ax: 86-051981169812, E-mail:

kong-dejun@163.com.

Abstract: Amorphous Al-Ni coating with the Al and Ni masatios of 3:2, 3:1 and 4:1 was sprayed on
S355 steel of offshore platforms using a laser niagr spraying (LTS). The surface-interface
morphologies, chemical element distribution, pheaapositions and crystallization temperature of the
obtained amorphou#\l coatings were analyzed using a scanning eleamamoscope (SEM), energy
dispersive spectrometer (EDS), X-ray diffractomé¥RD), and differential scanning calorimetry (DSC)
respectively. The immersion corrosion behaviorghef Al-Ni coatings in 3.5 % NaCl solution for 720 h
were investigated. The results shows that the Akblating is composed of Al-Fe alloy, AlCHre
Ni.MnAl and amorphous Ni-Mn-Al alloy, the metallurgichonding is formed at the Al-Ni coating
interface due to the diffusions of Al, Ni and Feraknts, and the tensile residual stress inducdd 8y
accelerated the crack expansion. The amorphousi AbBlitings have a certain amount of amorphous
component at the crystallization temperature of 0~8C. The laser thermal sprayed Al-Ni coating
generates the dense oxide film immersed in NaGltisol, hindering the anion from entering, which

improving the corrosion resistance of Al-Ni coasnghe electrochemical corrosion resistance of Al-N
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